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1. Resumen

1.1. Resumen

Antecedentes

La captacion de 18F-Florbetapir, 18F-Florbetaben o 18F-Flutemetamol por el tejido cerebral a
través de una tomografia por emision de positrones (TEP) estd aceptada por agencias
reguladoras como la Administracion de Medicamentos y Alimentos (FDA) y la Agencia
Europea de Medicamentos (EMA) para evaluar la carga de amiloide en personas con demencia,
siendo esta carga amiloidea uno de los hallazgos histopatologicos en la enfermedad de
Alzheimer. Su valor afiadido se demuestra principalmente cuando la captacion de amiloide es
negativa, lo que permite excluir la patologia Alzheimer en un diagnostico de demencia
establecido. Sin embargo, el Instituto Nacional sobre el Envejecimiento y la Asociacion de
Alzheimer (NIA-AA) revisaron los criterios diagnosticos para la enfermedad de Alzheimer y
establecieron que la presencia de patologia amiloidea, detectada por alguno de estos
marcadores en una persona con un cuadro de deterioro cognitivo leve (DCL) estaria
determinada por una enfermedad de Alzheimer. A pesar de lo anterior, la exactitud diagnostica
del 18F-Florbetapir, 18F-Florbetaben o 18F-Flutemetamol para predecir la progresion desde
un DCL a una demencia por enfermedad de Alzheimer (DEA) u otras demencias aun no ha

sido evaluada sistematicamente.

Objetivos

Determinar la exactitud de la prueba diagnéstica (EPD) TEP con 18F-Florbetapir, 18F-
Florbetaben o 18F-Flutemetamol para detectar personas con un DCL y que progresaran
clinicamente a una DEA, otras formas de demencia no Alzheimer (no-DEA) o cualquier forma

de demencia durante el seguimiento.



Métodos

Se elaboraron tres revisiones sistematicas siguiendo los estandares metodologicos Cochrane,
una para cada uno de los marcadores mencionados.

Busquedas

Se realizaron busquedas en MEDLINE (OvidSP), Embase (OvidSP), PsycINFO (OvidSP),
BIOSIS Citation Index (Thomson Reuters Web of Science), Web of Science Core Collection,
incluido el Science Citation Index (Thomson Reuters Web of Science) y el Conference
Proceedings Citation Index (Thomson Reuters Web of Science), LILACS (BIREME),
CINAHL (EBSCOhost), ClinicalTrials.gov (https://clinicaltrials.gov) y el Registro de la
Plataforma Internacional de Registro de Ensayos Clinicos de la Organizacion Mundial de la
Salud (ICTRP de la OMS) (http://www.who.int/ictrp/search/en/). También se realizaron
busquedas en ALOIS, el registro especializado de estudios sobre demencia del Grupo Cochrane
de Demencia y Mejora Cognitiva (http://www.medicine.ox.ac.uk/alois/). Verificamos las listas
de referencias de cualquier estudio relevante o revision sistemdtica y realizamos un
seguimiento de citas mediante el Science Citation Index para identificar estudios relevantes
adicionales. No se aplicaron restricciones de idioma o fecha a las busquedas electronicas. Las
busquedas bibliograficas realizadas estan actualizadas hasta mayo de 2017.

Criterio de Seleccion

Se incluyeron estudios que habian definido prospectivamente cohortes con cualquier definicion
aceptada de DCL en el momento de realizar la prueba y el uso de la exploracién con 18F-
Florbetapir, 18F-Florbetaben o 18F-Flutemetamol para evaluar la EPD en la progresion desde
un DCL a una DEA u otras formas de demencia. Ademas, solo se seleccionaron estudios que
aplicaron un estandar de referencia para el diagnodstico de la DEA, por ejemplo, el Instituto

Nacional de Trastornos Neuroldgicos y Comunicativos y Accidentes Cerebrovasculares y la



Asociacion de Enfermedad de Alzheimer y Trastornos Relacionados (NINCDS-ADRDA) o los
criterios del Manual Diagndstico y Estadistico de Trastornos Mentales IV (DSM-1V).
Recoleccion de datos y analisis

Se examinaron todos los titulos y resimenes identificados en las bisquedas en las bases de
datos electronicas. Dos revisores seleccionaron de forma independiente los estudios para su
inclusion y extrajeron los datos para crear tablas de 2x2 para las pruebas evaluadas en forma
visual y en forma cuantitativa, mostrando los resultados de las pruebas binarias clasificados de
forma cruzada con el estandar de referencia binario. Usamos estos datos para calcular la
sensibilidad, la especificidad y los intervalos de confianza al 95%. Dos evaluadores
independientes realizaron la evaluacion de la calidad mediante la herramienta QUADAS-2 mas

algunos elementos adicionales para evaluar la calidad metodolédgica de los estudios incluidos.

Resultados

18F-Florbetapir: Se incluyeron tres estudios en la respectiva revision sistematica, dos de los
cuales evaluaron la progresion desde un DCL a una DEA, y uno evalud la progresion desde un
DCL a cualquier forma de demencia.

Al evaluar el riesgo de sesgo, se considerd que la seleccion de pacientes y el estandar de
referencia en los tres estudios fue poco claro. Con respecto al dominio del flujo de pacientes,
se considerod que dos estudios tenian un alto riesgo de sesgo.

La progresion desde un DCL a una DEA en aquellos con un seguimiento de entre dos y menos
de cuatro afos tuvo una sensibilidad de 67% (IC 95%: 30 a 93) y una especificidad de 71% (IC
95%: 54 a 85) segun la evaluacion visual (n =47, 1 estudio).

La progresion desde un DCL a una DEA en aquellos con un seguimiento entre uno y menos de

dos afios tuvo una sensibilidad de 89% (IC 95%: 78 a 95) y una especificidad de 58% (IC 95%:
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53 a 64) por evaluacion visual y una sensibilidad de 87% (IC 95%: 76 a 94) y una especificidad
de 51% (IC 95%: 45 a 56) mediante la evaluacion cuantitativa (n =401, 1 estudio).

La progresion desde un DCL a cualquier forma de demencia en aquellos con un seguimiento
entre uno y menos de dos afios tuvo una sensibilidad de 67% (IC 95%: 9 a 99) y una
especificidad de 50% (IC 95%: 1 a 99) por evaluacion visual (n =5, 1 estudio).
18F-Florbetaben: Se incluy6 un estudio que evalu6 la progresion desde un DCL a una DEA, a
cualquier forma de demencia no-DEA y a cualquier forma de demencia.

Al evaluar el riesgo de sesgo se considerd que el estudio tenia un alto riesgo de sesgo en los
dominios del estandar de referencia, el flujo y el tiempo.

La progresion desde un DCL a una DEA por evaluacion visual tuvo una sensibilidad de 100%
(IC 95%: 84 a 100) y una especificidad de 83% (IC 95%: 63 a 98). Analizada cuantitativamente,
la sensibilidad fue de 100% (IC 95%: 84 a 100) y la especificidad de 88% (IC 95%: 68 a 97)
en el seguimiento a cuatro afos (n = 45, 1 estudio).

La progresion desde un DCL a cualquier forma de demencia no-DEA por evaluacion visual
tuvo una sensibilidad de 0% (IC 95%: 0 a 52) y una especificidad de 38% (IC 95%: 23 a 54).
Analizada cuantitativamente, la sensibilidad fue de 0% (IC 95%: 0 a 52) y la especificidad fue
de 40% (IC 95%: 25 a 57) para el diagnostico de cualquier forma de demencia no-DEA en el
seguimiento (n =45, 1 estudio).

La progresion desde un DCL a cualquier forma de demencia por evaluacion visual tuvo una
sensibilidad de 81% (IC 95%: 61 a 93) y una especificidad de 79% (IC 95%: 54 a 94).
Analizado cuantitativamente, la sensibilidad fue 81% (IC 95: 61 a 93%) y la especificidad fue
84% (IC 95%: 60 al 97) para el diagnostico de cualquier forma de demencia en el seguimiento

(n=45, 1 estudio).
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18F-Flutemetamol: Se incluyeron dos estudios que evaluaron la progresion desde un DCL a
una DEA. Ambos estudios se consideraron con un alto riesgo de sesgo en los dominios de flujo
y tiempo.

La progresion desde un DCL a una DEA a los dos afios de seguimiento tuvo una sensibilidad
de 89% (IC 95%: 52 a 100) y una especificidad de 80% (IC 95%: 44 a 97) segun la evaluacion
cuantitativa (n =19, 1 estudio).

La progresion desde un DCL a una DEA a los tres afios de seguimiento tuvo una sensibilidad
de 64% (IC 95%: 53 a 75) y una especificidad de 69% (IC 95%: 60 a 76) segun la evaluacion

visual (n = 224, 1 estudio).

Conclusiones

Debido a las sensibilidades y especificidades variables para predecir la progresion desde un
DCL a una DEA y a los pocos datos disponibles, no se puede recomendar el uso rutinario de
18F-Florbetapir, 18F-Florbetaben o 18F-Flutemetamol en la practica clinica.

Los biomarcadores 18F-Florbetapir, 18F-Florbetaben y 18F-Flutemetamol son de alto costo
economico; por lo tanto, es importante demostrar con suficiente certidumbre su exactitud

diagnoéstica y estandarizar sus modalidades de proceso antes de ser usados en forma amplia.

1.2. Resum

Antecedents

La captacio de 18F-Florbetapir, 18F-Florbetaben o 18F-Flutemetamol pel teixit cerebral a
través d’una tomografia per emissio de positrons (TEP) esta acceptada per agéncies reguladores

com I’ Administraci6 de Medicaments 1 Aliments (FDA) 11’ Agéncia Europea de Medicaments
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(EMA) per avaluar la carrega d’amiloide en persones amb demeéncia, essent aquesta carrega
amiloide una de les troballes histopatologiques en la malaltia d’ Alzheimer. El seu valor afegit
es demostra principalment quan la captacié d’amiloide €s negativa, fet que permet excloure la
patologia d’Alzheimer en un diagndstic de deméncia establert. No obstant aixo, 1’Institut
Nacional sobre I’Envelliment i I’ Associacio d’Alzheimer (NIA-AA) van revisar els criteris
diagnostics per a la malaltia d’ Alzheimer i van establir que la preséncia de patologia amiloide,
detectada per algun d’aquests marcadors en una persona amb un quadre de deteriorament
cognitiu lleu (DCL) estaria determinada per una malaltia d’Alzheimer. Malgrat aixo, la
exactitud diagnostica del 18F-Florbetapir, 18F-Florbetaben o 18F-Flutemetamol per predir la
progressié de DCL a una deméncia clinica per malaltia d’ Alzheimer o altres deméncies encara

no ha estat avaluada sistematicament.

Objectius

Determinar la exactitud de la prova diagnostica (EPD) de la TEP amb 18F-Florbetapir, 18F-
Florbetaben o 18F-Flutemetamol per detectar persones amb un DCL i que progressaran
clinicament a una demencia per malaltia d’Alzheimer (DMA), altres formes de demencia no

Alzheimer (no-DMA) o qualsevol forma de demeéncia durant el seguiment.

Metodes

Es van elaborar tres revisions sistematiques seguint els estandards metodologics Cochrane,
una per a cada un dels marcadors esmentats.

Cerques

Es van realitzar cerques a MEDLINE (OvidSP), Embase (OvidSP), PsycINFO (OvidSP),
BIOSIS Citation Index (Thomson Reuters Web of Science), Web of Science Core Collection,

inclos I’Science Citation Index (Thomson Reuters Web of Science) 1 el Conference
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Proceedings Citation Index (Thomson Reuters Web of Science), LILACS (BIREME),
CINAHL (EBSCOhost), ClinicalTrials.gov (https://clinicaltrials.gov) i el Registre de la
Plataforma Internacional de Registre d’Assaigs Clinics de 1’Organitzacié Mundial de la Salut
(ICTRP de ’'OMS) (http://www.who.int/ictrp/search/en/). També es van realitzar cerques a
ALOIS, el registre especialitzat d’estudis sobre demencia del Grup Cochrane de Demeéncia i
Millora Cognitiva (http://www.medicine.ox.ac.uk/alois/). Es van verificar les llistes de
referéncies de qualsevol estudi rellevant o revisio sistematica i es van realitzar un seguiment
de cites mitjancant 1I’Science Citation Index per identificar estudis rellevants addicionals. No
es van aplicar restriccions d’idioma o data a les cerques electroniques. Les cerques
bibliografiques realitzades estan actualitzades fins a maig de 2017.

Criteri de Seleccio

Es van incloure estudis que havien definit prospectivament cohorts amb qualsevol definicio
acceptada de DCL en el moment de realitzar la prova i 1’as de I’exploraci6 amb 18F-
Florbetapir, 18F-Florbetaben o 18F-Flutemetamol per avaluar la EPD en la progressio de DCL
a DMA o altres formes de demencia. A més, solament es van seleccionar estudis que van aplicar
un estandard de refereéncia per al diagnostic de la deméncia d’ Alzheimer, per exemple, 1’Institut
Nacional de Trastorns Neurologics i Comunicatius i Accidents Vasculars Cerebrals i
I’ Associacio de Malaltia d’ Alzheimer 1 Trastorns Relacionats (NINCDS-ADRDA) o els criteris
del Manual Diagnostic 1 Estadistic de Trastorns Mentals IV (DSM-1V).

Recollida de dades 1 analisi

Es van examinar tots els titols 1 resums identificats en les cerques en les bases de dades
electroniques. Dos revisors van seleccionar de forma independent els estudis per a la seva
inclusid 1 van extreure les dades per crear taules de 2x2 per a les proves avaluades en forma
visual 1 en forma quantitativa, mostrant els resultats de les proves binaries classificats de forma

creuada amb ’estandard de referéncia binari. Es van utilitzar aquestes dades per calcular la

14



sensibilitat, ’especificitat i els intervals de confianga del 95%. Dos avaluadors independents
van realitzar ’avaluaci6 de la qualitat mitjangant I’eina QUADAS-2 més alguns elements

addicionals per avaluar la qualitat metodologica dels estudis inclosos.

Resultats

18F-Florbetapir: Es van incloure tres estudis en la respectiva revisio sistematica, dos dels quals
van avaluar la progressio de DCL a DMA, i un va avaluar la progressié de DCL a qualsevol
forma de demeéncia.

En avaluar el risc de biaix, es va considerar que la seleccié de pacients i 1’estandard de
referéncia en els tres estudis va ser poc clar. Pel que fa al domini del flux de pacients, es va
considerar que dos estudis tenien un alt risc de biaix.

La progressio de DCL a DMA en aquells amb un seguiment entre dos i menys de quatre anys
va tenir una sensibilitat del 67% (IC 95%: 30 a 93) i una especificitat del 71% (IC 95%: 54 a
85 ) segons ’avaluaci6 visual (n =47, 1 estudi).

La progressio de DCL a DMA en aquells amb un seguiment entre un i menys de dos anys va
tenir una sensibilitat del 89% (IC 95%: 78 a 95) 1 una especificitat del 58% (IC 95%: 53 a 64)
per avaluacio visual i una sensibilitat del 87% (IC 95%: 76 a 94) i una especificitat del 51%
(IC 95%: 45 a 56) mitjangant I’avaluacié quantitativa (n =401, 1 estudi).

La progressio de DCL a qualsevol forma de deméncia en aquells amb un seguiment entre un i
menys de dos anys va tenir una sensibilitat del 67% (IC 95%: 9 a 99) i una especificitat del
50% (IC 95%: 1 a 99) per avaluaci6 visual (n =5, 1 estudi).

18F-Florbetaben: Es va incloure un estudi que va avaluar la progressio des d’'un DCL a una
DMA, a qualsevol forma de demeéncia no-DMA 1 a qualsevol forma de demencia.

En avaluar el risc de biaix es va considerar que 1’estudi tenia un alt risc de biaix en els dominis

de I’estandard de referencia, el flux 1 el temps.
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La progressié de DCL a DMA per avaluaci6 visual va tenir una sensibilitat del 100% (IC 95%:
84 a 100) i una especificitat del 83% (IC 95%: 63 a 98). Analitzada quantitativament, la
sensibilitat va ser del 100% (IC 95%: 84 a 100) i ’especificitat del 88% (IC 95%: 68 a 97) en
el seguiment a quatre anys (n =45, 1 estudi).

La progressié de DCL a qualsevol forma de deméncia no-DMA per avaluaci6 visual va tenir
una sensibilitat del 0% (IC 95%: 0 a 52) i una especificitat del 38% (IC 95%: 23 a 54).
Analitzada quantitativament, la sensibilitat va ser del 0% (IC 95%: 0 a 52) i I’especificitat va
ser del 40% (IC 95%: 25 a 57) per al diagnostic de qualsevol forma de deméncia no-DMA en
el seguiment (n =45, 1 estudi).

La progressio de DCL a qualsevol forma de demeéncia per avaluacié visual va tenir una
sensibilitat del 81% (IC 95%: 61 a 93) i una especificitat del 79% (IC 95%: 54 a 94). Analitzat
quantitativament, la sensibilitat va ser del 81% (IC 95: 61 a 93%) i I’especificitat va ser del
84% (IC 95%: 60 a 97) per al diagnostic de qualsevol forma de deméncia en el seguiment (n =
45, 1 estudi).

18F-Flutemetamol: Es van incloure dos estudis que van avaluar la progressio de DCL a DMA.
Es va considerar que tots dos estudis tenien un alt risc de biaix en els dominis de flux i temps.
La progressi6 de DCL a DMA al cap de dos anys de seguiment va tenir una sensibilitat del
89% (IC 95%: 52 a 100) 1 una especificitat del 80% (IC 95%: 44 a 97) segons ’avaluacid
quantitativa (n =19, 1 estudi).

La progressi6 de DCL a DMA al cap de tres anys de seguiment va tenir una sensibilitat del
64% (IC 95%: 53 a 75) 1 una especificitat del 69% (IC 95%: 60 a 76) segons I’avaluacio visual

(n=224, 1 estudi).

Conclusions
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A causa de les sensibilitats i especificitats variables per predir la progressio de DCL a DMA i
a les poques dades disponibles, no es pot recomanar 1’Gs rutinari de 18F-Florbetapir, 18F-
Florbetaben o 18F-Flutemetamol en la practica clinica.

Els biomarcadors 18F-Florbetapir, 18F-Florbetaben i 18F-Flutemetamol son d’alt cost
economic; per tant, és important demostrar amb suficient certesa la seva exactitud diagnostica

1 estandarditzar les seves modalitats de procés abans de ser usats en forma amplia.

1.3. Abstract

Background

18F-Florbetapir, 18F-Florbetaben or 18F-Flutemetamol uptake by brain tissue, measured by
positron emission tomography (PET), is accepted by regulatory agencies like the Food and
Drug Administration (FDA) and the European Medicine Agencies (EMA) for assessing
amyloid load in people with dementia, one of the pathological hallmarks of Alzheimer’s
disease. Its added value is mainly demonstrated by excluding Alzheimer’s pathology in an
established dementia diagnosis. However, the National Institute on Aging and Alzheimer’s
Association (NIA-AA) revised the diagnostic criteria for Alzheimer’s disease and established
the diagnosis of mild cognitive impairment (MCI) due to Alzheimer’s disease if the amyloid
pathology is present when using some amyloid biomarkers tests. However, the DTA of 18F-
Florbetapir, 18F-Florbetaben or 18F-Flutemetamol to predict the progression from MCI to
Alzheimer’s disease dementia (ADD) or other dementias has not yet been systematically

evaluated.

Objectives
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To determine the diagnostic test accuracy (DTA) of the 18F-Florbetapir, 18F-Florbetaben or
18F-Flutemetamol PET scan for detecting people with MCI at time of performing the test who
will clinically progress to ADD, other forms of dementia (non-ADD), or any form of dementia

at follow-up.

Methods

Three systematic reviews were performed following Cochrane methodological standards, one
for each biomarker.

Search

We searched MEDLINE (OvidSP), Embase (OvidSP), PsycINFO (OvidSP), BIOSIS Citation
Index (Thomson Reuters Web of Science), Web of Science Core Collection, including the
Science Citation Index (Thomson Reuters Web of Science) and the Conference Proceedings
Citation Index (Thomson Reuters Web of Science), LILACS (BIREME), CINAHL
(EBSCOhost), ClinicalTrials.gov  (https://clinicaltrials.gov), and the World Health
Organization International Clinical Trials Registry Platform (WHO ICTRP)
(http://www.who.int/ictrp/search/en/). We also searched ALOIS, the Cochrane Dementia &
Cognitive  Improvement  Group’s  specialised register of dementia  studies
(http://www.medicine.ox.ac.uk/alois/). We checked the reference lists of any relevant studies
and systematic reviews, and performed citation tracking using the Science Citation Index to
identify any additional relevant studies. No language or date restrictions were applied to
electronic searches. The electronic searches were performed until May 2017.

Selection criteria

We included studies that had prospectively defined cohorts with any accepted definition of
MCI at time of performing the test and the use of 18F-Florbetapir, 18F-Florbetaben or 18F-
Flutemetamol scan to evaluate the DTA of the progression from MCI to ADD or other forms

of dementia. In addition, we only selected studies that applied a reference standard for
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Alzheimer’s dementia diagnosis, for example, the National Institute of Neurological and
Communicative Disorders and Stroke and the Alzheimer’s Disease and Related Disorders
Association (NINCDS- ADRDA) or Diagnostic and Statistical Manual of Mental Disorders-

IV (DSM-1V) criteria.

Data collection and analysis

We screened all titles and abstracts identified in electronic-database searches. Two review
authors independently selected studies for inclusion and extracted data to create two-by-two
tables, showing the binary test results cross-classified with the binary reference standard. We
used these data to calculate sensitivities, specificities, and their 95% confidence intervals. Two
independent assessors performed quality assessment using the QUADAS-2 tool plus some

additional items to assess the methodological quality of the included studies.

Results

18F-Florbetapir: Three studies were included, two of which evaluated the progression from

MCI to ADD, and one evaluated the progression from MCI to any form of dementia.

Regarding the risk of bias, for the patient selection and reference standard domain, all three
studies were considered to have an unclear risk of bias. Regarding the domains of flow and

timing, two studies were considered at high risk of bias.

Progression from MCI to ADD in those with a follow-up between two to less than four years
had a sensitivity of 67% (95% CI 30 to 93) and a specificity of 71% (95% CI 54 to 85) by

visual assessment (n =47, 1 study).

Progression from MCI to ADD in those with a follow-up between one to less than two years

had a sensitivity of 89% (95% CI 78 to 95) and a specificity of 58% (95% CI 53 to 64) by
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visual assessment, and a sensitivity of 87% (95% CI 76 to 94) and a specificity of 51% (95%

CI 45 to 56) by quantitative assessment (n =401, 1 study).

Progression from MCI to any form of dementia in those with a follow-up between one to less
than two years had a sensitivity of 67% (95% CI 9 to 99) and a specificity of 50% (95% CI 1

to 99) by visual assessment (n =5, 1 study).

18F-Florbetaben: One study was included and evaluated the progression from MCI to ADD,

any other form of dementia, and any form of dementia.

We considered the study to be at high risk of bias in the domains of the reference standard,

flow, and timing.

Progression from MCI to ADD had a sensitivity of 100% (95% CI 84 to 100) and a specificity
0f'83% (95% CI 63 to 98) by visual assessment, and a sensitivity of 100% (95% CI 84 to 100)
and a specificity of 88% (95% CI 68 to 97) by quantitative assessment at four years of follow

up (n=45, 1 study).

Progression from MCI to any other form of dementia (non-ADD) had a sensitivity of 0% (95%
CI 0 to 52) and a specificity of 38% (95% CI 23 to 54) by visual assessment, and a sensitivity
0f 0% (95% CI 0 to 52) and a specificity of 40% (95% CI 25 to 57) by quantitative assessment

at follow-up (n =45, 1 study).

Progression from MCI to any form of dementia had a sensitivity of 81% (95% CI 61 to 93) and
a specificity of 79% (95% CI 54 to 94) by visual assessment, and a sensitivity of 81% (95% CI
61 to 93) and a specificity of 84% (95% CI 60 to 97) by quantitative assessment at follow-up

(n=45, 1 study).
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18F-Flutemetamol: Two studies evaluated the progression from MCI to ADD. Regarding the

domains of flow and timing, both studies were considered at high risk of bias.

Progression from MCI to ADD at two years of follow-up had a sensitivity of 89% (95% CI 52

to 100) and a specificity of 80% (95% CI 44 to 97) by quantitative assessment (n= 19, 1 study).

Progression from MCI to ADD at three years of follow-up had a sensitivity of 64% (95% CI

53 to 75) and a specificity of 69% (95% CI 60 to 76) by visual assessment (n =224, 1 study).

Conclusion

Due to the varying sensitivity and specificity for predicting the progression from MCI to ADD
and the limited data available, we cannot recommend routine use of 18F-Florbetapir, 18F-

Florbetaben, and 18F-Flutemetamol in clinical practice.

18F-Florbetapir, 18F-Florbetaben, and 18F-Flutemetamol have high financial costs; therefore,
clearly demonstrating the DTA and standardising the process modalities is important prior the

wider use of these biomarkers.
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2. Introduccion
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2.1 Introduccion

Definicion de demencia

No existe una definicidon universal para la demencia, pero dentro de las mas aceptadas podemos
encontrar las siguientes:

“La demencia es un sindrome que a menudo se diagnostica cuando los pacientes experimentan
sintomas como deterioro cognitivo progresivo y disminucion de las actividades de la vida
diaria. Por lo general, el paciente, o sus familiares, expresaran el sintoma del "olvido", sin
embargo, otras funciones corticales, como la orientacion, el aprendizaje, la comprension, el
lenguaje y el juicio, también podrian verse afectadas. Ademas, los pacientes con demencia
generalmente  experimentan trastornos del comportamiento, como alucinaciones,
agitacion/agresion, delirios, irritabilidad/labilidad o desinhibicion. La presencia y la gravedad
de estos sintomas difieren entre las etapas de la demencia. En las primeras etapas, los sintomas
suelen ser leves, sin embargo, la gravedad de los sintomas y el deterioro de la actividad
funcional aumenta generalmente en las etapas mas avanzadas” (McKhann 2011).

Otra definicion aceptada es la de la Organizacidon Mundial de la Salud (OMS), que define a la
demencia como “un sindrome debido a una enfermedad cerebral, generalmente de naturaleza
crénica o progresiva, en la cual hay una alteracion de multiples funciones corticales superiores,
que incluyen memoria, pensamiento, orientacion, comprension, calculo, capacidad de
aprendizaje, lenguaje y juicio, donde la conciencia no se ve afectada. Los impedimentos de la
funcién cognitiva suelen ir acompanados, y en ocasiones precedidos, por un deterioro del
control emocional, el comportamiento social y la motivacion, y el deterioro es suficiente para
interferir con las actividades cotidianas” (WHO 2012).

Las dos definiciones previas dejan claramente establecido que la demencia va acompafiada de
una alteracion de las actividades de la vida diaria. La afectacion en las actividades de la vida

diaria también es progresiva, afectando en un inicio actividades de la vida diaria tales como
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conducir, manejo de dinero, salir de compras y conforme avanza la enfermedad, se afectan las
actividades mds basicas como banarse, vestirse, transferirse y otras.

En el caso de que una persona se mantenga independiente en actividades de la vida diaria pese
a objetivar un deterioro cognitivo, estamos ante la presencia de un deterioro cognitivo leve
(DCL), condicién muy frecuente de encontrar en personas mayores y que muchos consideran
un paso previo al desarrollo de una demencia (Albert 2011).

Prevalencia

La demencia es un grave problema de salud publica mundial, afecta a un 5.2% de las personas
mayores de 60 afos (5.9% y 6.4% en Europa y América, respectivamente) (ADI 2015).
Ademas, debido a que es una enfermedad asociada al envejecimiento y dado el envejecimiento
poblacional, se espera que el nimero de personas con demencia se duplique cada 20 afios. En
consecuencia, en el afio 2050 se espera un mimero cercano a 152 millones de personas con
demencia (ADI 2018). Esta prevalencia implicard una alta carga econdmica para todos los
paises, carga que actualmente representa el 1% del Producto Interior Bruto mundial en costos
directos e indirectos (WHO 2012) o al equivalente de 1 trillon de dolares y esto se duplicara en
10 afios (ADI 2018).

Tipos de demencia

Existen diferentes subtipos de demencia que se distinguen por la patologia subyacente. La
demencia por enfermedad de Alzheimer (DEA) es el subtipo mas comin de demencia,
representa aproximadamente el 60-70% de todos los casos de demencia. Otros subtipos
importantes de demencia son la demencia vascular, la demencia con cuerpos de Lewy y la
demencia frontotemporal (FTD) (WHO 2012).

La enfermedad de Alzheimer fue descrita el afio 1906 por Alois Alzheimer, donde describia un
caso de demencia en una persona joven con estudio post mortem donde se encontraron dos

hallazgos histopatologicos principales, la presencia de placas neuriticas (o placas amiloides) y
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de ovillos neurofibrilares. En estudios posteriores, se convino que esta patologia era la
predominante en la mayoria de las personas con demencia, por lo que, desde el punto de vista
técnico, la presencia de placas neuriticas y ovillos neurofibrilares configuraban el diagndstico
histopatolégico de la enfermedad de Alzheimer. El diagnostico histopatologico de enfermedad
de Alzheimer so6lo se lograria post mortem o a través de biopsia, por lo que, la confirmacion
diagnostica y diagnostico diferencial ha sido principalmente clinico, a través del uso de
criterios publicados por diferentes entidades o grupos de investigacion durante las ultimas
décadas (APA 1987; APA 1994; McKhann 1984).

Una dificultad fundamental es que los criterios clinicos han tenido una exactitud diagnostica
variable con una sensibilidad entre 71% y 88% y una especificidad entre 44% y 71% cuando
se comparan con el estandar histopatologico (Beach 2012).

Esto genero discrepancias respecto de lo que se entendia por enfermedad de Alzheimer. Desde
el punto de vista de ciencias basicas, la enfermedad de Alzheimer es el hallazgo de evidencia
histopatoldgica caracteristica, en definitiva, un diagndstico biolégico (Jack 2018; Jack 2019).
Desde el punto de vista clinico, la enfermedad de Alzheimer es la condicion donde se presentan
ciertas caracteristicas desde el punto de vista cognitivo, conductual y funcional, donde no se
incluye la histopatologia, ya que, no es una opcion disponible en la préctica. Asociado a lo
anterior, aun faltan estudios para evaluar la real exactitud diagndstica de nuevos biomarcadores
que pudieran ser incluidos en los criterios clinicos (CDCIG 2010).

Con los anos y en estudios longitudinales, se ha logrado establecer que la patologia Alzheimer,
como forma unica o mixta, esta presente en el 84% de las personas con demencia (Schneider
2007) y se ha encontrado también en autopsias de personas con otros tipos de demencia clinica
como la demencia vascular, la demencia con cuerpos de Lewy y la demencia frontotemporal
(Jellinger 2006). Ademas, hasta un 88% de los pacientes diagnosticados con una DEA, tienen

una forma de la patologia de Alzheimer (Schneider 2009).
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Pese a lo anterior, también es posible encontrar patologia Alzheimer en personas mayores que
viven en la comunidad o en estudios post mortem de personas que nunca manifestaron
trastornos cognitivos en su vida (Schneider 2007). Esto ha generado controversias sobre la
importancia de la presencia de la patologia de Alzheimer. Por un lado, la patologia estaria
asociada con el envejecimiento y por otro, en personas mayores de 90 anos no existe una
relacion significativa entre la carga de la placa amiloide y el deterioro cognitivo (Savva 2009).
La presencia de patologia amiloide en personas sin deterioro cognitivo, ha promovido el
desarrollo de nuevas visiones respecto de la enfermedad, donde en un tedrico continuo
fisiopatoldgico, muchas personas pueden presentar patologia Alzheimer hasta 20 afios antes de
la manifestacion clinica, lo que explicaria que personas con patologia Alzheimer en autopsias,
no presentaban sintomatologia cognitiva antes de fallecer. Por todo ello, se especula que si
aquellas personas hubiesen vivido lo suficiente, habrian desarrollado la enfermedad en algun

momento del transcurso de su vida. (Jack 2013).

Diagnostico de la enfermedad de Alzheimer

En la ultima década, han surgido voces respaldadas por numerosos expertos acerca de que
existe un continuo clinico en cuanto al desarrollo de la enfermedad y que va desde una persona
sin quejas cognitivas hasta una persona con demencia clinica. Si se logra detectar patologia, en
este caso patologia amiloidea, en teoria podriamos diagnosticar la enfermedad antes de que se
manifieste clinicamente. En consecuencia, si se logra detectar patologia amiloidea en una
persona sin quejas cognitivas, estariamos en presencia de una enfermedad de Alzheimer
preclinica y si esta persona tiene un DCL asociado a amiloide cerebral, la condicion seria un
MCI por enfermedad de Alzheimer (Sperling 2011). Si la persona tiene una demencia clinica
con biomarcador amiloideo positivo, se configura una demencia por enfermedad de Alzheimer

(McKhann 2011).
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En el ambito terapéutico, el tratamiento de una demencia por enfermedad de Alzheimer ha
logrado producir diferencias estadisticamente significativas en cuanto a cognicion, pero el real
impacto clinico de ello esta en discusion. Incluso Francia, desde hace dos afios, ya no dispensa
los medicamentos aprobados hace mas de una década en el sistema publico, debido a dudas
razonables de que logren un efecto clinicamente significativo (Ministere des Solidarités et de
la Santé 2018).

En consecuencia, concentrarse en investigar en etapas mas precoces de la enfermedad podria
entregar mayores beneficios para la persona tanto desde el punto de vista diagnostico,
prondstico y terapéutico.

Hoy en dia, obtener un farmaco o desarrollar medidas no farmacoldégicas que desaceleren la
progresion a una demencia es un objetivo comun entre los investigadores, enfocandose dentro
de este continuo en personas que tienen un DCL o incluso en personas asintomaticas para
prevenir el desarrollo a una demencia clinica a través de los afios. Modelos matematicos han
demostrado que medidas de intervencion preventivas, como una reduccion de 10% por década
en la prevalencia de cada uno de factores de riesgo (como diabetes, hipertension arterial en la
edad media, obesidad en la edad media, inactividad fisica, depresion, tabaquismo y bajo nivel
educacional) podria reducir la prevalencia de la demencia por enfermedad de Alzheimer un
8.5% a nivel mundial para el afio 2050 (Norton 2014). Asimismo, con medidas que logren
diferir en cinco afios la conversion a una demencia desde una persona con un DCL, la
prevalencia de la enfermedad podria disminuir hasta en un 43% en 2050 (Alzheimer's

Association 2010).

Si bien el pensamiento tiene gran logica, existe evidencia de que no todo DCL progresa a una

demencia. Los estudios observacionales han demostrado que la progresion desde un DCL a

una demencia puede variar desde un 5 a un 15% de los pacientes por afio, pero datos de ensayos
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clinicos han demostrado que esta tasa de conversion es altamente variable, e incluso muchas
personas revierten su condiciéon o se mantienen en el tiempo sin variacion. Este hallazgo tiene
multiples explicaciones, una de ellas y al parecer la mas importante es la variabilidad en los
criterios diagndsticos de un DCL, edad, caracteristicas amnésicas del DCL y otras (Roberts
2014; Overton 2019).

La disparidad en los criterios de diagndstico y los diferentes escenarios de los pacientes
estudiados (comunidad, primaria, secundaria y centro de investigacion) son fuente importante
de heterogeneidad de las tasas de conversion (Petersen 1999; Bruscoli 2004; Mattsson 2009;
Petersen 2009). Existen muchos autores que han desarrollado criterios clinicos, tales como los
Criterios de Petersen o los Criterios revisados de Petersen (Petersen 1999; Petersen 2004;
Winblad 2004), la Escala de calificacion de demencia cognitiva (CDR = 0.5) (Morris 1993), o

las 16 diferentes clasificaciones de MCI encontradas por Matthews (Matthews 2008).

Determinar qué persona con un DCL va a desarrollar una demencia clinica es fundamental, con
el fin de poder enfocarse en estas personas de alto riesgo y poder desarrollar terapias efectivas
que retrasen o eviten la progresion. Ello no ha resultado facil debido a la heterogeneidad entre
las personas con DCL que progresan y no progresan a una demencia, lo que podria explicar el
fracaso de las nuevas terapias que se han probado hasta hoy (Pandya 2016).

Historicamente el diagnostico histopatologico se ha realizado post mortem, por lo que el
diagnostico ha sido eminentemente clinico, diagnéstico que muchas veces no ha sido del todo
exactos (Beach 2012). Detectar patologia Alzheimer como el amiloide in vivo es un
acercamiento hacia un diagndstico biologico de la enfermedad (Goedert 2006), lo que en la
practica llevaria a realizar diagnosticos exactos de enfermedad de Alzheimer y a descartar otros
cuadros que podrian tener un fenotipo similar de trastornos cognitivos u alteracion funcional

pero que no necesariamente son una enfermedad de Alzheimer (Vandenberghe 2013).
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Diagndstico con biomarcador amiloideo

Diversas investigaciones en los tltimos 15 afios han logrado desarrollar moléculas que se unen
con gran afinidad a la placa de beta amiloide. Estas moléculas fluorinadas se unen a la placa
de beta amiloide y se logran visualizar a través de una tomografia por emision de positrones
(TEP). Dentro de estas moléculas o trazadores 18F existen principalmente tres que estan
disponibles comercialmente para su uso clinico; 18F-Florbetapir, 18F-Florbetaben y 18F-
Flutemetamol.

18F-Florbetapir y 18F-Florbetaben demostraron tener una excelente cinética de absorcion y
lavado cerebral en estudios animales (Choi 2009; Zhang 2005), asi como también 18F-
Florbetapir tiene una excelente union in vitro a placas AP en muestras de cerebro de personas
con enfermedad de Alzheimer (Choi 2009; Lin 2010). Los tres biomarcadores se han evaluado
a su vez en pacientes con una DEA y controles sanos (Wong 2010; Lin 2010; Barthel 2011;
Nelissen 2009) y eventualmente podrian usarse para diferenciar entre diferentes tipos de
demencia, especificamente entre una FTD y una DEA como con el 18F-Florbetapir (Kobylecki
2015) y el 18F-Florbetaben (Villemange 2011).

Entre 2012 y 2014, 18F-Florbetapir, 18F-Florbetaben y 18F-Flutemetamol fueron aprobados
por la Administracion de Medicamentos y Alimentos (FDA) y entre 2013 y 2014 por la
Agencia Europea de Medicamentos (EMA). Una exploracion TEP con 18F-Florbetapir o 18F-
Florbetaben o 18F-Flutemetamol negativa indica placas neuriticas escasas o nulas, lo que no
es consistente con el diagndstico de una demencia Alzheimer y una exploracion TEP con 18F-
Florbetapir o 18F-Florbetaben o 18F-Flutemetamol positiva indica placas neuriticas amiloides
moderadas a frecuentes. Sin embargo, también pueden estar positivas en personas con otros
tipos de afecciones neurologicas, asi como en personas mayores con cognicion normal. Por lo
tanto, deben combinarse con otras evaluaciones o instrumentos de diagndstico y no se ha

establecido que sirvan para predecir el desarrollo de la demencia u otras afecciones
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neurologicas (EMA 2013; EMA 2014a; Cortes-Blanco 2014; EMA 2014b; FDA 2012; FDA
2013; FDA 2014).

Con base en la informacion mencionada anteriormente, aunque no estd aprobada para este
proposito por las agencias reguladoras, existe la presuncion de que un paciente con un DCL
con patologia amiloidea detectada a través de alguno de estos tres biomarcadores desarrollara
demencia clinica si la persona se sigue en el tiempo. Sin embargo, existe cierto grado de
incertidumbre de la exactitud diagnoéstica real de estos biomarcadores cuando son positivos en
una persona con un DCL. Por lo tanto, una pregunta valida que se puede hacer la persona con
un DCL, su entorno o el clinico es la siguiente: ;cual es el riesgo de desarrollar una DEA en el
futuro si tengo amiloide cerebral medido por TEP con 18F-Florbetapir o 18F-Florbetaben o

18F-Flutemetamol?.

Condicion objetivo a ser diagnosticada

En este trabajo de tesis, las tomografias por emision de positrones con 18F-Florbetapir, 18F-
Florbetaben o 18F-Flutemetamol fueron consideradas como nuestros marcadores diagnosticos
de interés en cada una de las tres revisiones sistemdticas que se desarrollaron. En estas
revisiones sistematicas se evaluaron las EPDs para determinar la progresion desde un DCL a

una DEA, a cualquier forma de demencia no-DEA o a cualquier forma de demencia.

Prueba (s) indice: TEP con 18F-Florbetapir, 18F-Florbetaben o 18F-Flutemetamol

* La exploracion TEP con 18F-Florbetapir, 18F-Florbetaben o 18F-Flutemetamol es la prueba
indice para la deteccion del deposito de AP en la region de interés (ROI). El ROI es un area
anatomica del cerebro que es seleccionada para determinar el depdsito de AP en ella.
Normalmente se estudian varias ROI cerebrales, con el objetivo de definir la positividad del

estudio o no.
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El 18F-Florbetapir es un biomarcador molecular para amiloide B, descrito como (E) -
4- (2- (6- (2- (2- (2- [2 [18F] fluoroetoxi) etoxi) etoxi) etoxi) piridina-3-il) vinilo) -N-
metilbenzamina y también denominado 18F-AV-45 (Choi 2009).

El 18F-Florbetaben es un biomarcador molecular para amiloide 3, descrito como
[18F]BAY9172, trans-4-(N—metil—amino)-4’-2-[2-(2-[18F]ﬂu0r0-et0xi)- etoxi]-etoxi-
stilbeno y también conocido como BAY 94-9172 o ZK 6013443, que es un estilbeno
derivado de polietilenglicol (Zhang 2005).

El 18F-Flutemetamol es un biomarcador molecular para amiloide 3, descrito como 6-
benzotiazol, 2-[3-['®F]fluoro-4-(metilamino)fenil], derivado de la tioflavina y también
conocido como '®F-3'-F-6-OH-BTA1, '8F-GE067, AH110690 (Koole 2009; Nelissen

2009).

Interpretacion de la imagen

La FDA y EMA han descrito los criterios para la positividad de la TEP con beta amiloide 18F-

Florbetapir (EMA 2013; FDA 2012), 18F-Florbetaben (EMA 2014a; FDA 2014) y 18F-

Flutemetamol (EMA 2014b; FDA 2013):

18F-Florbetapir: El diagnostico se define como positivo o negativo al comparar la
radiactividad en la materia gris cortical con la actividad en la materia blanca adyacente.
Esta determinacion se realiza solo en la corteza cerebral; la captacion de sefial en el
cerebelo no contribuye a la interpretacion de la exploracion (por ejemplo, una
exploracion positiva puede mostrar retencion del contraste cerebeloso gris-blanco
incluso cuando se pierde el contraste gris-blanco cortical).

Especificamente, una exploracion positiva tendra:
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a) Dos o mas areas del cerebro (cada una mas grande que una sola
circunvolucion cortical) en las que hay un contraste gris-blanco reducido o
ausente. Esta es la visualizacion mas comun de una exploracion positiva.

0
b) Una o mas areas en las cuales la radioactividad de la materia gris es intensa

y claramente excede la radiactividad en la materia blanca adyacente.

18F-Florbetaben: El diagnostico se define como positivo si el andlisis muestra lo
siguiente.

a) Area (s) pequefias o moderadas de captacion del trazador igual o superior
que la presentada en la sustancia blanca, extendiéndose mas alla del borde
de la sustancia blanca hasta el margen cortical externo que involucra la
mayoria de los cortes dentro de la region respectiva.

b) Depdsitos pronunciados de AP (una gran area confluente de captacion del
trazador igual o superior a la que se presenta en la sustancia blanca que se
extiende mas alld del borde de la sustancia blanca hasta el margen cortical
externo y que involucra a toda la region, incluida la mayoria de los cortes
dentro de la region respectiva) en la materia gris de las siguientes cuatro
regiones del cerebro: los lobulos temporales, los lobulos frontales,
cingulado posterior / precuneus y los l6bulos parietales.

18F-Flutemetamol: El diagndstico se define como positivo si el andlisis muestra lo

siguiente.
a) Al menos una region cortical (I6bulos frontales, cingulado posterior y
precuneus, lobulos temporales laterales, lobulos parietales

inferolaterales, cuerpo estriado) con reduccion o pérdida del contraste
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de materia gris-blanca. Estas exploraciones tienen una o mas regiones
con un aumento de la sefial de la sustancia gris cortical (por encima del
50% al 60% de intensidad maxima) o un contraste de la sustancia gris-
blanca reducido (o ausente) (el patron sulcal de la sustancia blanca es
menos distintivo), o ambos.

b) Una exploracion positiva puede tener una o mas regiones en las que la
radiactividad de la materia gris es tan intensa o supera la intensidad de

la materia blanca adyacente.

Los encargados de interpretar ¢ informar las imagenes a través de la tomografia por emision de
positrones con el 18F-Florbetapir, 18F-Florbetaben o 18F-flutemetamol deberian tener una
capacitacion especifica para ello (EMA 2013; EMA 2014a; EMA 2014b; FDA 2012; FDA
2013; FDA 2014).

Antes de que la FDA y la EMA describieran los criterios para la positividad de la exploracion
con 18F-Florbetapir, 18F-Florbetaben o 18F-Flutemetamol, el diagndstico de demencia se
realizaba utilizando diferentes umbrales. Por lo tanto, se planificod utilizar los criterios de la
FDA o la EMA aplicados en cada estudio incluido para clasificar a los participantes como
prueba positiva o negativa o, como alternativa, si la captacion y retencion de 18F-Florbetapir,
18F-Florbetaben o 18F-Flutemetamol AP excedia un cierto umbral.

Se consider6d la medicion de la retencion de 18F-Florbetapir, 18F-Florbetaben o 18F-
Flutemetamol (indice de retencion): indice de volumen de distribucion (DVR), indice de valor
de captacion estandarizado (SUVR) u otros indices. DVR se refiere a la relacion entre el
volumen de distribucion de 18F-Florbetapir, 18F-Florbetaben o 18F-Flutemetamol en la region
de interés seleccionada (ROI) y el volumen de distribucion en el area de referencia. SUVR es

la relacion entre el valor de absorcion estandarizado del ligando de 18F-Florbetapir, 18F-
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Florbetaben o 18F-Flutemetamol en el area seleccionada (ROI) y el valor de absorcion

estandarizado en el area de referencia.

Instrucciones de administracion y dosis recomendadas

Dosis de inyeccion: la dosis recomendada para la tomografia por emision de positrones
con 18F-Florbetapir AP es de 370 MBq administrada como un solo bolo intravenoso
(FDA 2012; EMA 2013).

Dosis de inyeccion: la dosis recomendada para la tomografia por emision de positrones
con 18F-Florbetaben AP es de 300 MBq (8,1 mCi), dosis maxima de 30 mcg en masa
(FDA 2014) o 300 MBq (240 a 360 MBq) como un unico bolo intravenoso lento (6 s /
ml) en un volumen total de hasta 10 ml (EMA 2014a; FDA 2014).

Dosis de inyeccion: la dosis recomendada para la tomografia por emisién de positrones
con 18F-Flutemetamol AP es de 185 MBq (5,0 mCi) administrada como un unico bolo
intravenoso lento (EMA 2014b; FDA 2013).

Tiempo entre la inyeccion de 18F-Florbetapir y la adquisicion de la TEP: las imagenes
de la TEP deben adquirirse en 10 minutos, comenzando de 30 a 50 minutos después de
la administracion intravenosa (FDA 2012; EMA 2013).

Tiempo entre la inyeccion de 18F-Florbetaben y la adquisicion de la TEP: las imagenes
se deben adquirir en 15 a 20 minutos a partir de 45 a 130 minutos después de la
administracion intravenosa (FDA 2014) o adquiridas en 20 minutos a partir de 90
minutos después de la administracion intravenosa (EMA 2014a);

Tiempo entre la inyeccion de 18F-Flutemetamol y la adquisicion de la TEP: las
imagenes se deben adquirir en 20 minutos a partir de los 90 minutos posteriores a la

administracion intravenosa (EMA 2014b; FDA 2013).
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Aunque es inevitable que los estudios incluidos utilicen diferentes protocolos de imagen y
parametros variados, los datos de la tomografia por emision de positrones en estos estudios
deben ser técnicamente adecuados y adquiridos en una instalacion totalmente calificada y

certificada.

Circuito o ruta clinica

Si bien la patologia de la enfermedad de Alzheimer incluye la presencia de placas beta
amiloides y ovillos neurofibrilares que pueden detectarse en personas sin trastornos cognitivos,
hoy en dia se considera que estos pacientes tendrian Alzheimer preclinico, que solo se
considera importante para el campo de investigacion (Albert 2011). En este momento, la
evaluacion clinica frecuentemente tiene similitudes entre diferentes paises (NICE 2018;
Cordell 2013; Samsi 2014). A menudo comienza con personas que experimentan problemas de
memoria, detectados por ellos mismos o sus familiares. Con frecuencia se consulta a médicos
generales o médicos de familia y, frecuentemente, se realiza una evaluacion médica, utilizando
una prueba de deteccion del deterioro cognitivo. Cada vez que esta prueba de deteccion resulta
positiva, se realiza una evaluacion clinica con estudios de laboratorio que pueden descartar una
causa secundaria de deterioro cognitivo (por ejemplo, hipotiroidismo, insuficiencia renal,
insuficiencia hepatica, déficit de vitamina B12 o folato, y otros). Ademas, los pacientes son
remitidos a médicos especialistas en trastornos cognitivos (geriatras, psiquiatras o neur6logos)
en un centro secundario o directamente a clinicas de memoria donde se pueden realizar mas
evaluaciones clinicas, estudios de laboratorio y estudios de imagenes cerebrales para confirmar
el diagnostico de un trastorno cognitivo leve o una demencia.

No es infrecuente que las personas con demencia, o sus familiares, consulten directamente a
estos especialistas o en clinicas especializadas en el estudio de los trastornos cognitivos. Por lo

tanto, las pruebas de diagnostico realizadas probablemente variaran segun sea una consulta
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primaria o una derivacion de la atencion primaria o si los pacientes tienen un estadio clinico
diferente de la enfermedad (DCL, demencia leve, moderada o grave).

Debido al circuito clinico anterior, el uso de la tomografia por emision de positrones con 18F-
Florbetapir, 18F-Florbetaben o 18F-Flutemetamol se utilizara principalmente en consultas
especializadas y clinicas de memoria como un complemento o add-on a una evaluacion clinica
u otra prueba realizada dado los lineamientos de la evidencia (Bossuyt 2006) y las indicaciones
dadas por algunas organizaciones tanto gubernamentales o no gubernamentales (Cortes-Blanco

2014).

2.2. Justificacion de la tesis

Razoén fundamental

El diagnostico valido, preciso y temprano de la enfermedad de Alzheimer es crucial para
planificar los sistemas de salud, porque los costos de la demencia son en este momento al
menos el 1% del producto bruto mundial (WHO 2012). Si somos capaces de retrasar el inicio
de la enfermedad en 5 afios a través de una intervencion eficaz (farmacologica o con cambios
en estilo de vida), la prevalencia de la demencia por enfermedad de Alzheimer disminuiria 43%
en 2050 y reduciria los costos significativamente (Alzheimer's Association 2010).

Los biomarcadores amiloide-f3 comercialmente disponibles 18F-Florbetapir, 18F-Florbetaben
y 18F-Flutemetamol estan aprobados para su uso clinico en personas con una demencia clinica
en donde el diagnostico etiologico es incierto y si el test es negativo, se podria descartar la
etiologia Alzheimer como causa de la demencia. (EMA 2013; EMA 2014a; EMA 2014b; FDA
2012; FDA 2013; FDA 2014).

Aunque estos biomarcadores no estan aprobados para este proposito, se estan utilizando
actualmente en el campo de la investigacion para buscar la identificacion precisa de personas

con un DCL que progresarian a una DEA u otras formas de demencia. La TEP con los
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trazadores B amiloide se han incluido en los nuevos criterios de diagnostico en el estudio de
personas con un DCL (Albert 2011; Dubois 2014). Ademas, han sido incluidos dentro de las
recomendaciones de uso apropiado de la TEP con marcadores amiloideos. El uso clinico
apropiado seria en aquellas personas con un DCL persistente o progresivo de etiologia incierta
o en aquellos donde el diagndstico etiologico puede hacer cambiar el manejo de la persona,
donde un test positivo para beta amiloide significaria que la persona tendria un DCL por
enfermedad de Alzheimer (Johnson 2013; Arbizu 2015). Sin embargo, existen incertidumbres
acerca de la generalizacion de estos resultados y de la exactitud diagnostica de estas pruebas

en entornos clinicos, especialmente en las personas mayores (Richard 2012).

En la actualidad no existe una "cura" para la demencia, pero hay algunos tratamientos que
pueden retrasar el deterioro cognitivo y funcional en presencia de demencia, o reducir los
sintomas conductuales y psiquiatricos asociados a la demencia (Birks 2018; McShane 2019).
Sin embargo, todavia hay incertidumbres que ponen en duda su beneficio real (Qaseem 2008),
incluso en paises como Francia ya no son reembolsados dentro de la sanidad publica por falta

de eficacia clinica (Ministere des Solidarités et de la Santé 2018).

Los biomarcadores actualmente deberian ser empleados para descartar la patologia Alzheimer
en personas con demencia y no para confirmar la etiologia Alzheimer en personas con
trastornos cognitivos (EMA 2013; EMA 2014a; EMA 2014b; FDA 2012; FDA 2013; FDA
2014). Sin embargo, si se lograra demostrar que estos biomarcadores pudiesen predecir qué
personas tienen alto riesgo de conversion desde un DCL a una demencia, podriamos centrarnos
en mejorar las oportunidades para una planificaciéon adecuada tanto desde el punto de vista
social como sanitario para estas personas. Ademas, el diagndstico temprano y preciso de la
demencia podria mejorar el reconocimiento de la enfermedad y evitar ingresos hospitalarios o

institucionalizaciones inapropiadas y potencialmente dafiinas para la persona o para el sistema
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sanitario (NAO 2007). Asimismo, la detecciéon precoz de aquellos que convertiran a una
demencia clinica permitiria identificar a personas con mayor riesgo que sirva para enriquecer
la muestra para ensayos clinicos de nuevas terapias para la enfermedad de Alzheimer,
permitiria el desarrollo de nuevos tratamientos disefiados para retrasar o evitar la progresion a
etapas mas avanzadas de la enfermedad y probablemente demostraria un beneficio clinico real

para pacientes, cuidadores y eventualmente, disminuiria los costos para el sistema de salud.

Este trabajo de tesis, evalua la exactitud diagnéstica de la TEP con 18F-Florbetapir, 18F-
Florbetaben o 18F-Flutemetamol para diagnosticar (o predecir) la progresion a Alzheimer y
otras demencias en pacientes con un DCL. Esta evaluacion rigurosa es necesaria antes de

incorporar estas pruebas a la practica clinica rutinaria.
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3. Objetivos
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3. Objetivos

3.1. Objetivos generales

1.

Determinar la exactitud diagnostica del 18F-Florbetapir para la deteccion de
personas con un deterioro cognitivo leve que pueden progresar a una demencia por
enfermedad de Alzheimer u otros tipos de demencia no-demencia por enfermedad
de Alzheimer o cualquier tipo de demencia.

Determinar la exactitud diagnostica del 18F-Florbetaben para la deteccion de
personas con un deterioro cognitivo leve que pueden progresar a una demencia por
enfermedad de Alzheimer u otros tipos de demencia no demencia por enfermedad
de Alzheimer o cualquier tipo de demencia.

Determinar la exactitud diagnostica del 18F-Flutemetamol para la deteccion de
personas con un deterioro cognitivo leve que pueden progresar a una demencia por
enfermedad de Alzheimer u otros tipos de demencia no demencia por enfermedad

de Alzheimer o cualquier tipo de demencia.
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4. Métodos

Como se menciono al inicio del documento, esta tesis se conforma de tres diferentes revisiones
sistematicas, realizadas con la metodologia Cochrane, que tiene los estandares de calidad mas

exigentes para responder a los objetivos previamente planteados.

4.1. Metodos de los tres estudios

4.1.1. Estrategia de Bisqueda

Se realizaron busquedas en MEDLINE (Ovid SP) desde 1946 hasta mayo de 2017; Embase
(Ovid SP) de 1974 a mayo de 2017; PsycINFO (Ovid SP) de 1806 a mayo de 2017; Indice de
citas de BIOSIS (Thomson Reuters Web of Science) de 1922 a mayo de 2017; Web of Science
Core Collection, que incluye el Science Citation Index (Thomson Reuters Web of Science) y
el Conference Proceedings Citation Index (Thomson Reuters Web of Science) de 1946 a mayo
de 2017; LILAS (Bireme); CINAHL (EBSCOhost) desde 1980 hasta mayo de 2017;
ClinicalTrials.gov (https://clinicaltrials.gov); y la Plataforma Internacional de Registro de
Ensayos Clinicos de la Organizacion Mundial de la Salud (ICTRP de la OMS)
(http://www.who.int/ictrp/ search / en /). También se realizaron busquedas en ALOIS, el
registro especializado de estudios de demencia del Grupo Cochrane de Demencia y Mejora

Cognitiva (http://www.medicine.ox.ac.uk/alois/).

Se utilizaron dos enfoques en el disefio de la busqueda. Uno se centr6 tinicamente en la prueba
indice nombrada especificamente (incluyendo una variedad de sindnimos) y la segunda,
ejecutada en paralelo, cubri6 una busqueda mas general, vinculando términos mas amplios para

la prueba indice. Se centr6 en los términos que describen su uso diagnostico y los términos de
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la condicidon objetivo para tratar de capturar los estudios mas dificiles de localizar de una
naturaleza mdas general, donde estos radioligandos particulares se incluyeron en la

investigacion de exactitud diagndstica.

No se aplicaron restricciones de idioma o fecha a las busquedas electronicas.

Busqueda en otros recursos: Se examinaron las listas de referencias de todos los estudios
relevantes para la busqueda de estudios adicionales. También se busco en la base de datos de
resimenes de Revisiones de Efectos (DARE) a través de la Biblioteca Cochrane
(www.cochranelibrary.com), el Instituto Nacional de Investigacion en Salud - Base de Datos
de Evaluacion de Tecnologia en Salud (NIHR-HTA) (a través de la Biblioteca Cochrane:
www.cochranelibrary.com), la Base de datos del Centro de Inteligencia de Investigacion
Agresiva (ARIF) (www.arif.bham.ac.uk) para otras revisiones sistematicas relacionadas de
exactitud diagndstica, y la base de datos del Comité de la Federacion Internacional de Quimica
Clinica y Laboratorio de Medicina para el Laboratorio de Medicina Basado en Evidencia (C-
EBLM) (http://www.ifcc.org/ifcc-education-division/emd-committees/ c-eblm / evidencia-

basada-laboratorio-medicina-c-eblm-base).

Se verificaron las listas de referencias de cualquier estudio relevante y revisiones sistematicas,
y se realizo6 el seguimiento de citas utilizando el Science Citation Index para identificar

cualquier estudio relevante adicional.

4.1.2. Criterios de elegibilidad

Tipos de estudios

Se incluyeron estudios longitudinales que tenian cohortes definidas prospectivamente con

cualquier definicion aceptada de deterioro cognitivo leve al momento de realizar la exploracion
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18F-Florbetapir o 18F-Florbetaben o 18F-Flutemetamol y un estandar de referencia (ver
Pruebas indice y Estandares de referencia a continuacion). Se obtuvieron los resultados en el
seguimiento de los estudios. Estos estudios tuvieron que emplear la verificacion tardia de la
progresion a la demencia y a veces se etiquetaron como "estudios transversales de verificacion

tardia" (Bossuyt 2008; Knottnerus 2002).

Participantes

Los participantes reclutados y clasificados clinicamente que tenian un DCL al momento de

realizar la prueba fueron elegibles para su inclusion.

El diagndstico de DCL se defini6 utilizando los siguientes criterios:

e Petersen o los criterios revisados de Petersen (Petersen 1999; Petersen 2004;
Winblad 2004)

e criterios incluidos en el estudio Matthews (Matthews 2008)

e (DR = 0.5 (Clinical Dementia Rating o escala para evaluar la demencia clinica)
(Morris 1993)

e criterios clinicos basicos del Instituto Nacional sobre el Envejecimiento-

Alzheimer (NIA-AA) (Albert 2011),

e 0 una combinacion de los criterios previos

Se excluyeron los estudios que incluyeron personas con un DCL posiblemente causado por

cualquiera de las siguientes condiciones o patologias:

» Abuso de alcohol o drogas como antecedente o abuso actual.

* Trauma del sistema nervioso central (por ejemplo, hematoma subdural), tumor o infeccion.
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* Otras afecciones neurologicas (por ejemplo, enfermedades de Parkinson o Huntington). Con
respecto a la enfermedad de Parkinson, muchos de los estudios excluyeron especificamente a
las personas con enfermedad de Parkinson del grupo con DCL. Este grupo especifico de
personas es complejo tanto en lo que respecta a la definicion de neuropatologia como a la
determinacion del deterioro funcional. Por estas razones, este grupo de personas debe abordarse

en estudios especificos.

Prueba indice (Index test): TEP con 18F-Florbetapir, 18F-florbetaben o 18F-

Flutemetamol

La prueba indice para estas revisiones sistematicas fueron las pruebas de biomarcador 18F-
Florbetapir, 18F-Florbetaben o 18F-Flutemetamol. Se utilizaron los criterios y valores de corte
para la positividad de la prueba informados en los estudios incluidos. Se considerd la
positividad para la captacion y retencion de la exploracion con 18F-Florbetapir, 18F-

Florbetaben o 18F-Flutemetamol para AP si superaba cierto umbral.

El andlisis de imagenes no fue preespecificado, por lo que se aceptaron todas las técnicas
descritas en los estudios (por ejemplo, mapeo paramétrico estadistico (SPM) u otras técnicas

de analisis de imagenes).

Condicion clinica a diagnosticar

Se incluyeron tres condiciones objetivo en estas revisiones sistematicas:

* Demencia por enfermedad de Alzheimer (DEA): progresion desde un DCL a una DEA

* Cualquier otra forma de demencia (demencia no-DEA): progresion desde un DCL a una

demencia no-DEA
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* Cualquier forma de demencia: progresion desde un DCL a cualquier forma de demencia.

Estandares de referencia

El estandar de referencia fue la progresion a las condiciones objetivo, evaluadas por un médico
con experiencia en el campo de la demencia (preferiblemente geriatra, psiquiatra o neur6logo).
Para este proposito, se aceptaron varias definiciones de una DEA y otras demencias. Se

incluyeron estudios que aplicaron los siguientes criterios como definicion:

e NINCDS-ADRDA: Instituto Nacional de Trastornos Neurologicos y de la
Comunicacion y Accidentes Cerebrovasculares y la Asociacion de Enfermedad de
Alzheimer y Trastornos Asociados (McKhann 1984),

e Manual Diagnostico y Estadistico de Trastornos Mentales (DSM). (APA 1987; APA
1994),

e C(lasificacion Internacional de Enfermedades (CIE) (CIE-10) para una DEA,

e Se aceptaron diferentes definiciones clinicas de otras demencias. Para la demencia con
cuerpos de Lewy, el estandares de referencia fueron los criterios de McKeith (McKeith
1996; McKeith 2005); para la demencia frontotemporal, los criterios de Lund (Boxer
2005; Brun 1994; Neary1998), los criterios DSM (APA 1987; APA 1994), los criterios
CIE (CIE-10) o el Consorcio Internacional de Criterios de Demencia Frontotemporal
Variante conductual (Rascovsky 2011); para la demencia vascular, los criterios del
Instituto Nacional de Trastornos Neuroldgicos y Accidentes Cerebrovasculares y de la
Asociacion Internacional de Investigacion y Educacion en Neurociencias (NINDS-
AIREN) (Roman 1993), los criterios DSM (APA 1987; APA 1994), o los criterios de
CIE (CIE-10); y, para la paralisis supranuclear progresiva (PSP), los criterios

preliminares de NINDS (Hauw 1994).
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El intervalo de tiempo durante el cual ocurre la progresion desde un DCL a una DEA (u otras
formas de demencia) es muy importante. Se utiliz6 un afio como el periodo minimo de
seguimiento para la verificacion del diagnodstico (el tiempo entre la evaluacion en la que se
realiza un diagnostico de un DCL y la evaluacion en la que se realiza el diagnostico de

demencia).

Seleccion de estudios

Dos revisores seleccionaron de forma independiente los titulos y resimenes obtenidos tras la
busqueda de los estudios potencialmente elegibles. Un tercer revisor resolvido cualquier
desacuerdo entre los otros dos revisores. Los dos revisores evaluaron de forma independiente
los articulos seleccionados en texto completo con los criterios de inclusion. Resolvieron
cualquier desacuerdo mediante discusion o, cuando fue necesario, consultaron a un tercer
revisor, que actud como arbitro. Cuando un estudio no presentd todos los datos relevantes para
crear una tabla 2x2, se contactaron a los autores del estudio directamente para solicitar
informacion adicional. Cuando mas de un articulo present6 datos sobre la misma poblacion, se
incluyo el articulo primario, que era el articulo con el mayor nimero de personas o con los
datos mas informativos (por ejemplo, el mayor tiempo de seguimiento en el resultado

primario).

La unidad de andlisis en nuestras revisiones sistematicas fue el participante, por lo que no se

incluyeron estudios que analizaran multiples ROI por participante.

4.1.3. Extraccion de datos

Se extrajeron los siguientes datos con respecto a las caracteristicas del estudio.

* Detalles bibliograficos del trabajo primario:
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° Autor, titulo de estudio, afio y revista

* Detalles clinicos y demograficos basicos:

> Numero de participantes

> Diagndstico clinico

o Criterios clinicos de DCL

o Edad

o Sexo

o Fuentes de referencia

o Reclutamiento de participantes

o Procedimientos de muestreo

* Detalles de la prueba indice (TEP con 18F-Florbetapir, 18F-Florbetaben o 18F-

Flutemetamol):

> Método de administracion, incluida la informacién de quienes interpretaron la prueba

o Umbrales utilizados para definir pruebas positivas y negativas

o Otros aspectos técnicos que parecian relevantes para la revision, por ejemplo; areas

del cerebro evaluadas

* Detalles del estandar de referencia:

48



o Definicion de una DEA y otras demencias no-DEA utilizadas en el estandar de

referencia

° Duracion del seguimiento desde el momento de la prueba indice realizado para definir
una DEA y otras demencias no-DEA por el estandar de referencia: un afio a menos de
dos afos; dos afios a menos de cuatro afios; y cuatro afios o mas. Si los participantes
habian sido seguidos durante periodos de tiempo variados, se registrdo un periodo de
seguimiento medio para cada estudio incluido. Si es posible, se agruparon esos datos
en periodos de seguimiento minimos, maximos y medianos, para permitir analisis de

subgrupos

° Prevalencia o proporcion de poblacion que desarrolla demencia por enfermedad de

Alzheimer u otras demencias, con su gravedad, si se describe

Se crearon tablas 2x2 (resultados de pruebas indice de relacion cruzada con los estandares de

referencia).

Para los estudios incluidos, se registrd el nimero de participantes perdidos durante el
seguimiento. También se extrajeron los datos necesarios para la evaluacion de la calidad, como
se define a continuacion. Dos revisores realizaron de forma independiente la extraccion de
datos. Se resolvid cualquier desacuerdo con respecto a la extraccion de datos mediante

discusion o consultando a un tercer autor de la revision, cuando fue necesario.

4.1.4 Evaluacion del riesgo de sesgo en los estudios incluidos

Se evalud la calidad metodolégica de los estudios incluidos mediante la herramienta
Evaluacion de la calidad de los estudios de exactitud diagndstica 2 (QUADAS-2) (Whiting

2011), segtin lo recomendado por Cochrane (Davis 2013). Esta herramienta consta de cuatro
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dominios: seleccion de pacientes, prueba indice, estdndar de referencia y flujo de pacientes

(Anexo 2).

Dos revisores, que no conocian los puntajes del otro, realizaron de forma independiente la
evaluacion QUADAS-2. Se resolvié cualquier desacuerdo mediante discusion y, de ser
necesario, se consultd a un tercer revisor que actué como arbitro. Se evalué cada dominio en
términos del riesgo de sesgo, y también se considero los primeros tres dominios en términos
de preocupaciones o dudas en la aplicabilidad de cada estudio primario a la revision en

cuestion.

Se incluyeron tres preguntas adicionales en la evaluacion del riesgo de sesgo como parte de la
adaptacion del instrumento QUADAS-2 a estas revisiones: en la de evaluacion del riesgo de

sesgo:

+ ;La interpretacion de la exploracion a través de la tomografia por emision de positrones fue

realizada por un lector capacitado? ;médico? (incluido en el dominio de "Prueba indice").

* ;Hubo una definiciéon clara de un resultado positivo? (incluido en el dominio “Prueba

indice”).

* (El estudio estuvo libre de financiamiento de origen comercial? (incluido en el dominio de

“flujo y tiempo”).

Se incluyo el item relacionado con la interpretacion de la tomografia por emision de positrones
y la definicion de resultados positivos para tener en cuenta la naturaleza subjetiva de la
interpretacion de la imagen del escaneo 18F-Florbetapir, 18F-Florbetaben o 18F-

Flutemetamol, que puede basarse en una variedad de criterios diferentes, como la experiencia
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clinica, los diferentes valores de captacion estandarizados (SUV), las diferentes caracteristicas

morfolégicas o una combinacion de ellos.

Se incluyo el tercer elemento adicional para registrar cualquier sesgo potencial resultante del
interés comercial en los resultados debido al riesgo potencial de que la empresa que produce el
trazador pueda conducir a resultados y conclusiones mas favorables comparado cuando el

patrocinio proviene de otras fuentes (Lundh 2017).

No se utilizaron los datos de QUADAS-2 para calcular una puntuacion global del riesgo de
sesgo de cada estudio. En su lugar se realizé un resumen narrativo de este riesgo, incluido en
cada revision sistematica, que describid cada estudio incluido con una apreciacion general de
poseer un riesgo de sesgo alto, bajo o poco claro, asi como las preocupaciones con respecto a

la aplicabilidad de sus resultados.

4.1.5. Analisis de datos

Se extrajeron los datos del estudio en una tabla de 2x2, mostrando los resultados de la prueba
en forma binaria con clasificacion cruzada con el estandar de referencia en forma binaria. Se
utilizaron datos de las tablas 2x2 extraidas de cada estudio incluido: verdadero positivo (TP),
falso negativo (FN), falso positivo (FP), verdadero negativo (TN), y se ingresaron en el
software Review Manager (Review Manager 2014) para calcular las sensibilidades,
especificidades y sus intervalos de confianza al 95%. También se presentaron los resultados de
cada estudio graficamente al trazar estimaciones de sensibilidad y especificidad en un diagrama

de bosque.

Debido a la falta de datos, no se realizO metandlisis en ninguna de las tres revisiones
sistematicas. Por lo tanto, se realiz6 una "tabla de resumen de hallazgos" para cada una de las

revisiones sistematicas.
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La politica editorial de Cochrane exige la actualizacion periddica de las revisiones sistematicas
publicadas. Esta actualizacion no estd destinada exclusivamente a la actualizacion de las
busquedas para la inclusion de nuevas evidencias si no que puede suponer la reformulacion de
las preguntas de la revision (objetivos) o la inclusion de nuevos objetivos. En el caso de las
revisiones que conforman esta tesis, estd programado realizar esta actualizacion el afio 2021.
En una decision editorial conjunta del Grupo de Demencia y Mejora Cognitiva y del Grupo de
Me¢étodos de Pruebas de Cribado y Diagnoéstico de la Colaboracion Cochrane, se determind que
las tres revisiones sistematicas se fusionaran y que la pregunta de la revision sera la evaluacion
de la exactitud diagnostica de la TEP amiloide con trazadores 18F para determinar la

progresion desde un DCL a una DEA y otras demencias.

4.1.6. Investigacion de heterogeneidad

Dada la cantidad insuficiente de estudios, no se investigaron posibles fuentes de

heterogeneidad.

4.1.7. Analisis de sensibilidad

Se encontraron datos insuficientes para realizar andlisis de sensibilidad.

4.1.8. Evaluacion del sesgo de publicacion

No fue posible investigar el sesgo de publicacion dado el nimero limitado de estudios

primarios incluidos en la revision.

4.2. Financiacion

La realizacion de esta tesis doctoral fue posible gracias a:
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Al apoyo del Centro Cochrane Iberoamericano, Hospital de la Santa Creu i Sant Pau.

Barcelona. Espafia.

Al Instituto Nacional de Investigacion en Salud (NIHR), a través del financiamiento de
Infraestructura Cochrane para el grupo Cochrane de Demencia y Mejora Cognitiva,

Universidad de Oxford, Reino Unido.
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5. Resultados

Los resultados de esta tesis corresponden a los resultados reportados en cada una de las

publicaciones incluidas.

5.1. Resultados de la primera publicacion:

18F PET with florbetapir for the early diagnosis of Alzheimer’s disease dementia and
other dementias in people with mild cognitive impairment (MCI)

Gabriel Martinez, Robin WM Vernooij, Paulina Fuentes Padilla, Javier Zamora, Xavier Bonfill
Cosp, Leon Flicker

Cochrane Database of Systematic Reviews 2017, Issue 11. Art. No.: CD012216

Impact Factor 2017: 6.754

5.1.1. Resultado de las busquedas

Las diferentes estrategias de busqueda empleadas identificaron un total de 2502 referencias.

Al final del proceso de revision, se incluyeron 3 referencias con un total de 453 participantes
con deterioro cognitivo leve (Doraiswamy2014; Schreiber2015; Kawas2013) e identificamos
diez referencias como estudios en curso, que seran incluidas en las siguientes actualizaciones

de la revision.

5.1.2. Caracteristicas de los estudios incluidos

Seleccion de participantes y caracteristicas:
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Respecto a las caracteristicas de los estudios analizados, el nimero de participantes analizados
al final de los estudios fue de 453, con un rango de participantes por estudio de 5 a 401

participantes.

El estudio con mas participantes incluyd participantes mixtos principalmente derivados de
clinicas de memoria, llamados por avisos de radio y/o periddicos. En los otros dos estudios no
se especifico la precedencia de los participantes. El promedio de edad fue mayor a los 70 afios.
Las participantes mujeres fueron entre un 45,4% a 69,2% de las personas incluidas en los

estudios. En dos estudios el promedio de educacion fue de al menos 14 afios o mas.

El seguimiento de las cohortes oscild entre 18 meses a 36 meses.

Prueba indice: TEP con 18F-Florbetapir

En un estudio se describen los modelos de tomografos usados (Discovery LS PET/CT (GE,
Fairfield, CT, USA), Advance PET (GE), ECAT HR+ (Siemens, Washington DC, USA) y
Biograph PET/CT (Siemens). En otro estudio se nombran so6lo las compaiias fabricantes (GE
y Phillips) y en el tercer estudio, no estan descritos ni la compaiiia que desarrolla el tomografo

ni el modelo usado.

Respecto de la dosis utilizada, en los tres estudios la dosis fue la misma 10 mCi (370 MBq) y
en 2 estudios la adquisicion de iméagenes se realizd 50 minutos después de la inyeccion del
trazador 18F-Florbetapir y en el tercer estudio la adquisicion fue entre 50 y 70 minutos post

inyeccion del trazador.

En los tres estudios incluidos, se consideré una capacitacion previa a los investigadores que

interpretaron las imagenes de la tomografia por emision de positrones con 18F-Florbetapir.
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Los tres estudios utilizaron un método semicuantitativo visual para determinar la positividad
de amiloide en el cerebro con la tomografia por emision de positrones con 18-F-Florbetapir.
Un estudio utiliz6 ademas un método cuantitativo con SUVR con un umbral de positividad

descrito previamente para determinar la positividad o no a amiloide cerebral.

Condicion clinica objetivo y estandar de referencia:

Dos estudios evaluaron la progresion a una DEA y el tercer estudio evalu6 la progresion a

cualquier tipo de demencia.

Respecto del estandar utilizado esta claramente establecido que el criterio NINCDS-ADRDA
(McKhann 1984) fue utilizado en un estudio y probablemente en otro. En el tercer estudio el

estandar de referencia fue el criterio DSM-IV(APA1994).

Flujo y tiempo:

Elpromedio de seguimiento vari6 entre 18 meses y tres afios, con una pérdida de 5 participantes
(10%) en un estudio (Doraiswamy 2014) y en los otros dos el seguimiento fue completado por

los 406 (100%) participantes (Schreiber 2015; Kawas 2013).

Se evalud la positividad visualmente en 453 participantes del total, donde 216 (48%)
participantes resultaron positivos y 237 (52%) participantes resultaron negativos para amiloide

cerebral (Doraiswamy 2014; Kawas 2013; Schreiber 2015).

Cuando se uso la evaluacion cuantitativa, 221 (55%) participantes resultaron positivos y 180

(45%) participantes resultaron negativos para amiloide cerebral (Schreiber 2015).
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5.1.3 Evaluacion del riesgo de sesgo y de la calidad metodologica de los estudios

incluidos

Se realiz6 una evaluacion del riesgo de sesgo y de la calidad metodoldgica de los estudios
incluidos, a través del instrumento QUADAS-II (Whiting2011), donde se encontro lo

siguiente:

Seleccion de participantes

Se consider6 que los tres estudios incluidos tenian un riesgo poco claro de sesgo, ya que, si
bien no son estudios con disefio de casos y controles, adolecen de falta de informacion sobre

los procedimientos de muestreo y los criterios de exclusion.

Prueba indice

Se considerd que los tres estudios incluidos tenian un bajo riesgo de sesgo. Los tres estudios
tenian un bajo riesgo de sesgo porque se establecid claramente el criterio de positividad en la
evaluacion visual, que fue utilizada en 2 estudios en forma exclusiva y en el tercer estudio que
ademas de utilizar una evaluacion visual, utilizd un criterio cuantitativo, donde el umbral de
positividad SUVR >1.11 estaba previamente establecido. Se debe considerar ademas que la
interpretacion de la TEP 18F-Florbetapir se realizd sin conocer la condicion clinica de los
participantes.

En nuestras dos preguntas de alerta adicionales, hubo un riesgo bajo de que un médico no
capacitado en lectura interpretara la prueba indice en los tres estudios incluidos, asociado a lo
anterior, los criterios de positividad se establecieron claramente en dos estudios y, en uno, se

considero6 poco claro.

Estandar de referencia
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Se considerd que los tres estudios incluidos tenian un riesgo poco claro de sesgo. Un estudio
tuvo un poco claro riesgo de sesgo porque no se logro obtener la informacion sobre qué estandar
de referencia habia sido utilizado y en los otros 2 estudios a pesar del uso de los criterios DSM-
IV para cualquier forma de demencia (APA 1994) y los criterios NINCDS-ADRDA (McKhann
1984) como estandares de referencia, respectivamente, no estaba claro si el médico estaba
cegado a los resultados de la exploracion TEP con 18F-Florbetapir para establecer el

diagnostico de demencia.

Flujo y el tiempo

Se consider6 que un estudio tenia un riesgo poco claro de sesgo, ya que, no estaba explicito el

uso del criterio para el diagnostico de una DEA en el seguimiento de los participantes.

En nuestra pregunta de sefializacion adicional, hubo posibles conflictos de interés debido al

apoyo financiero por parte de la compafiia que produce los trazadores en dos estudios.

Aplicabilidad

Para la evaluacion de la aplicabilidad, no hubo preocupacion de que los participantes incluidos,
el entorno, la realizacion e interpretacion de la prueba de indice, no coincidieran con la pregunta
de revision. Sin embargo, la condicién objetivo (como se define en el estdndar de referencia)
no estaba clara debido a la falta de informacion sobre qué estandar de referencia se aplico en
un estudio y si el investigador estaba cegado o no al resultado de la exploracion TEP con 18F-
Florbetapir para establecer el diagnostico clinico de demencia por enfermedad de Alzheimer o

cualquier demencia.

59



5.1.4. Exactitud diagnostica de los estudios incluidos

La incidencia a una DEA durante el seguimiento, se presentd en 61 (15%) participantes de un
total de 401 (Schreiber 2015) y en 9 (19%) participantes de un total de 47. La incidencia a

cualquier forma de demencia se present6 en 3 (60%) de 5 participantes (Kawas 2013).

Progresion desde un DCL a una DEA

La progresion desde un DCL a una DEA en aquellos con un seguimiento de uno a menos de
dos afios tuvo una sensibilidad de 89% (IC 95%: 78 a 95) y una especificidad de 58% (IC 95%:
53 a 64) mediante evaluacion visual y una sensibilidad de 87% (IC 95%: 76 a 94) y una
especificidad de 51% (IC 95%: 45 a 56) mediante evaluacion cuantitativa.

La progresion desde un DCL a una DEA en aquellos con un seguimiento entre dos y menos de
cuatro afios tuvo una sensibilidad de 67% (IC 95%: 30 a 93) y una especificidad de 71% (IC

95%: 54 a 85) mediante evaluacion visual.

Progresion desde un DCL a una demencia no-DEA
No logramos encontrar estudios que evaluaran la progresion desde un DCL a cualquier otra

forma de demencia no-DEA.

Progresion desde un DCL a cualquier forma de demencia
La progresion desde un DCL a cualquier forma de demencia en aquellos con un seguimiento
de uno a menos de dos afios tuvo una sensibilidad de 67% (IC 95%: 9 a 99) y una especificidad

de 50% (IC 95%: 1 a 99) a través de la evaluacion visual.
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5.1.5. Publicacion

(- Cochrane
yio# Library

Cochrane Database of Systematic Reviews

18F PET with florbetapir for the early diagnosis of Alzheimer’s

disease dementia and other dementias in people with mild
cognitive impairment (MCI) (Review)

Martinez G, Vernooij RWM, Fuentes Padilla P, Zamora J, Bonfill Cosp X, Flicker L

Martinez G, Vernooij RWM, Fuentes Padilla P, Zamora J, Bonfill Cosp X, Flicker L

18F PET with florbetapir for the early diagnosis of Alzheimer’s disease dementia and other dementias in people with mild cognitive impair-
ment (MCH).

Cochrane Database of Systematic Reviews 2017, Issue 11. Art. No: CDO12216.
DOl 10.1002/14651858.CD012216,pub2.

www.cochranellbrary.com
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ABSTRACT

Background

'8 F-forbetapir uptake by brain tissue d by positron emission tomography (PET) is accepted by repulatory agencies like the Food
and Drug Administradon (FDA) and the European Medicine Agencies (EMA) for assessing amyloid load in people with dementia. Its
added value is mainly demonstrated by exduding Alzheimer’s pathology in an established d. ia diagnosis. H , the Narional
Institute on Aging and Alzheimer’s Association (NIA-AA) revised the diagnostic critenia for Alzheimer’s disease and confidence in the
diagnosis of mild cognitive impairment (MCI) due to Alzheimer’s disease may be increased when using amyloid biomarkers tests like
'8 F-florbetapir. These tests, added to the MCI care clinical criteria, might increase the diagnostic test acauracy (DTA) of a testing
strategy. However, the DTA of F-florbetapir to predict the progression from MCI to Alzheimers disease dementia (ADD) or other
dementias has not yet been systematically evaluated.

Objectives

To determine the DTA of the **F-florbetapir PET scan for detecting people with MCI at time of performing the test who will dinically
progress to ADD, other forms of dementia (non-ADD), or any form of dementia at follow-up.

Search methods

This review is current to May 2017. We searched MEDLINE (OvidSP), Embase (OvidSP), PsycINFO (OvidSP), BIOSIS Citation
Index (Thomson Reuters Web of Science), Web of Science Core Collection, including the Science Citation Index (Thomson Reuters
‘Web of Science) and the Conference Proceedings Citation Index (Thomson Reuters Web of Science), LILACS (BIREME), CINAHL
(EBSCOhost), ClinicalTrials.gov (hrtps:/clinicaltnals.gov), and the World Health Organization Intemarional Clinical Trials Registry
Platform (WHO ICTRP) (htep:/fwww.whouint/ictrp/search/en/). We also searched ALOIS, the Cochrane Dementia & Cognitive

18F PET with florbetapir for the early diagnosis of Alzheimer's disease dementia and other d ias in people with mild cognitive 1
impairment (MCI) (Review)
Copyright ©2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.
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Improvement Group's specialised register of d ia studies (hteps//www.medicine.ox ac.uk/alois/). We checked the reference lists of
any relevant studies and systematic nmws. and performed citation tracking using the Science Citation Index to idenafy any additional
relevant studies. No language or dare restrictions were applied to the electronic searches.

Selection criteria

‘We included studies that had prospectively defined cohorts with any accepted definidon of MCI at time of performing the test and the

use of “F-ﬂoxbeupum to evaluate the DTA of the progression from MCI to ADD or other forms of dementia. In addition, we only
selected studies thar applied a ref dard for Alzheimer’s d ia diagnosis, for example, National Institute of Neurological

R

and Corumumcanw.' Dlsordm and Stroke and the Alzheimers Disease and Related Disorders Association (NINCDS-ADRDA) or
Diagnostic and Statistical Manual of Mental Disorders-IV (DSM-IV) criteria.

Data collection and analysis

‘We screened all ritles and abstracts identified in electronic-darabase searches. Two review authors independendy selected studies for
indusion and extracted darta to create two-by-two tables, showing the binary test results cross-classified with the binary reference
standard. We used these dara to calculate sensitivities, specificities, and their 95% confidence intervals. Two independent assessors
performed quality assessment using the QUADAS-2 tool plus some additional items to assess the methodological quality of the included
studies.

Main results

‘We included three studies, two of which evaluated the progression from MCI to ADD, and one evaluated the progression from MCI
w© any form of dementia.

Progression from MCI to ADD was evaluated in 448 participants. The studies reported data on 401 participants with 1.6 years of
follow-up and in 47 participants with three years of follow-up. Sixty-one (15.29%) participants converted at 1.6 years follow-up; nine
(19.1%) participants converted at three years of follow-up.

Progression from MCI to any form of d tia was evaluated in five particip with 1.5 years of follow-up, with three (60%)
participants converting to any form of dementa.

There were concerns regarding applicability in the reference standard in all three studies. Regarding the domain of flow and timing,
two studies were considered at high risk of bias.

MCI w0 ADD;

Progression from MCI to ADD in those with a follow-up between two to less than four years had a sensitivity of 67% (95% CI 30 to
93) and a spexificity of 71% (95% CI 54 to 85) by visual assessment (n = 47, 1 study).

Progression from MCI to ADD in those with a follow-up berween one to less than two years had a sensitivity of 89% (95% CI 78 to
95) and a spedficity of 58% (95% CI 53 to 64) by visual assessment, and a sensitivity of 87% (95% CI 76 to 94) and a speaficity of
51% (95% CI 45 to 56) by quantirative by the standardised uptake value ratio (SUVR)(n = 401, 1 study).

MCI to any form of d

Progression from MCI to any form of dementia in those with a follow-up between one to less than two years had a sensitivity of 67%
(95% CI 9 to 99) and a specificity of 50% (95% CI 1 to 99) by visual assessment (n = 5, 1 study).

MCI to any other forms of d ia (non-ADD);

There was no information regarding the progression from MCI to any other form of dementia (non-ADD).

Authors’ conclusions

Although sensitivity was good in one included study, considering the poor specificity and the limited data available in the lir
we cannot recommend routine use of '® Fflorbetapir PET in dinical practice to predict the progression from MCI to ADD.
Because of the poor sensitivity and specificity, limited number of included participants, and the limited data available in the lir
we cannot recommend its routine use in clinical practice to predict the progression from MCI to any form of dementia.

Because of the high financial costs of '®F-florbetapir, dearly demonstrating the DTA and standardising the process of this modality are
important prior to its wider use.

18F PET with florbetapir for the early diagnosis of Alzheimer's disease d tia and other di ias in people with mild cognitive 2

impairment (MCI) (Review)
Copyright ©2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.
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PLAIN LANGUAGE SUMMARY

'®Eflorbetapir PET scan for the early diagnosis of Alzheimer’s disease dementia and other dementias in people with mild
cogaitive impairment

Review question: In people with mild cognitive impairment (MCI), does using a **F PET scan with florbetapir predicr the p
to Alzheimer's disease dementia (ADD) and other dementias?

Background

Due to global ageing, the number of people with dementia is expected to increase dramatically in the next few decades. Diagnosing
dementia at an early stage is desirable, but there is no widespread agreement on the best approach. A range of simple pen and paper
tests used by healthcare professionals can assess people with poor memory or cognitive impairment. Whether or not using special PET
scans that detect amyloid -one of the hallmarks of Alzheimer’s disease- improves our ability to predict the progression from MCI to
ADD or other forms of dementia remains unclear. Since these tests are expensive, it is important that they provide additional benefits.
Aim

We aimed to evaluate the accuracy of the **F-florbetapir PET scan in identifying those people with MCI who clinically progress to
ADD, other types of demenna, or any form of dementia over a penod of time.

Study characteristics

The evidence is current to May 2017. We found three studies including 453 participants with MCL Two studies evaluated the
progression from MCI to ADD and one study evaluated the progression from MCI to any form of dementia.

Regarding the two studies thar evaluated the progression from MCI to ADD, one study had 401 participants with a follow-up of 1.6
years and the mean age was 72 years. The other study had 47 pardicipants with a follow-up of three years, and the mean age was 72

years.
The other study that looked at any form of dementia included 5 participants over 90 years old.

Twwo of the studies were funded by the test manufacturer.

Quality of the evidence

The main limitation of this review was that our findings were based on only three studies, with insufficient detail on how the people
were selected, whether the information from the scan was assessed separately from the final diagnosis. The studies were considered to
be at high risk of bias due to potential conflicts of interest detected.

Key findings

In this review, we found the following results based on the three smdies.

-

At a follow-up of 1.6 years, using visual assessment, the scan correctly classified 89% of the participants who progressed to ADD but
only 58% of the participants who did not progress to ADD. This means that in a group of 100 people with MCI, 15% of whom wall
develop ADD, we would expect 13 of 15 people to have a positive result and the other 2 participants to be falsely negative. Also 49
people who will not develop ADD would have a negative result, but 36 people who will not develop ADD would have a positive result
(false positives).

In the study that followed up people for three years and used visual assessment, the scan correctly cdlassified 67% of peoplewho progressed
© ADD and 71% who did not progress to ADD. This means thar in a group of 100 people with MCI, 19 of whom will develop
ADD, we would expect 13 people to have a positive result of the scan and 6 people to have a falsely negative result. In addition, 58 of
81 participants who will not progress to ADD would have 2 negatve result, but 23 people who will not develop ADD would have a

positive resule (false positives). The small number of particip luated ar three years lowered our confidence on these estimates of
accuracy.
Regarding progression to any form of d ia, the ly small ber of participants meant thar we were unable to provide

meaningful estimares of accuracy.
We condude that *F-florbetapir PET scans cannot be recommended for routine use in clinical practice to predict the progression from
MCI to ADD or any form of dementia based on the currently available dara. More studies are needed to demonstrate its usefulness.

18F PET with florbetapir for the early diagnosis of Alzheimer's disease dementia and other d ias in people with mild cognitive 3
impairment (MCI) (Review)
Copyright ©2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.
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BACKGROUND

Dementaisa syndrome due to a brain disease - usually of a chronic
or progressive nature - in which there is disturbance of multiple

higher oomcal funcuons. luding ¥, thinking, arienta-
uou, mp calculati lam‘nmgca.pmty,hngmge and
d H , consci ffected. See the

gosuy in Appendlx 1. The impairments of cognitive function
are Ci y -ll jed mdﬂff 1 l“ P ded byad‘m-
noration in emouonal control, social behmonr, motivation, and
the impairment is suffident to inrerfere with everyday activities.
Demmda is a collection of different subtypes distinguished by the

rlying pathology. Alzheimer’s disease d ia (ADD) is the
most common form of dementia and other important pathologies
associated with dementa are vascular disease, Lewy bodies, and

frontotemporal pathology (WHO 2012).
Dementia is a serious worldwide public health problem, with a

prevalence of 4.7% in adults older than 60 years (6.2% and 6.5%
in Europe and the Americas, respectively). Due o its preval

munity, primary, secondary, and research centres (Bruscoli 2004;
Mattsson 2009; Petersen 1999; Petersen 2009).

The definition of Alzheimer's disease pathology is over 100 years
old. This pathology includes neuritic plaques thar contain de-
posits of amyloid beta (Af) and neurofibrillary tangles (Goedert
2006). This pathology is present in ap proximarely 84% ofall peo-
ple with dementia (Schneider 2007). Furthermore, Alzheimer’s
disease pathology is found in 88% of people diagnosed with
probable ADD (Schneider 2009). Despite this, Alzheimer’s dis-
ease pathology may be found concomitantly ar autopsy in peo-
ple thought to have other forms of dementia, such u\mcuhr de-
mentia, Lewy body d 1a, or frc 1d 1a (FTD)
(Jellinger 2006). Furthermare, ar least ﬁve common pathologies
have been foundin the brains of people who died and were thought
to have ADD prior to death (White 2009). Also, Alzheimer’s dis-
ease pathology was found in 42% of community-dwelling older
people withour dementia (Schneider 2007). This has generared
conm:weny abou: the importance of the presence of Alzheimer’s

in older people, it is expected that the number of people with de-
mentia will increase dramatically. Consequendly, in the year 2050,
an expected number of 115 million people will have dementa.
This will result in a considerable economic burden, which cur-
rently stands at 1% of the world’s Gross National Product (GNP)
in direct and indirect costs (WHO 2012). These financial costs are
in addition to the d | and sodal conseqy of
the condition.

The definition of MCI applies to people withour evidence of sig-
nificant deterioration in activities of daily living, but with subjec-
tive memory complaints and cognitive impairment detected by
mmdndiaedeCIofun precedes dinical dementia, but there
isno ¢ g how to operationalise the MCI diagno-
sis. There are uvtnl dunml criteria to define which people have
MCI, induding the Petersen criteria or Petersen Revised Criteria
(Petersen 1999; Petersen 2004; Winblad 2004), Clinical Demen-
da Rating Scale (CDR = 0.5) (Marris 1993), or 16 other different
classifications of MCI (Matthews 2008).

A diagnosis of MCI reputedly allows testing of preventive inter-
ventions thar would slow the progression of MCI to d ia

ing p

disease pathology. The pathology can be associated with ageing
per se, and for older poople, the re!auomhxp berween amyloid
plaque by and ¢ inishes as age pro-
gresses (S:wa 2‘X)9) Thus. dm pathology could be an epiphe-

dwith the p ofd ia, e.g. aby-prod-
uct of repair mechani: ﬁ)r lar damage (De la Torre 2004;

Garda-Alloza 201 1). On the other hand, this controversy could be
because our clinical diagnostic criteria have not enough accuracy
to diagnose Alzheimer’s disease thar is detected by histopathol-
ogy in postmortem studies (Hyman 2012). In addition, other re-
searchers think thar there is no real controversy about the amyloid
hypothesis, because the amyloid cascade and the AB deposition
have a primary role in Alzheimer’s disease (Selkoe 2016).

More recently, the development of AS pathology biomarkers in
vivo has been suggested as an important advance as a diagnos-
tictool in the field of Alzheimer’s disease, and has promoted the
creation of new diagnostic aritena for people without symptoms
(preclinical stages), people with MCI, and people with ADD,
based on the presence of biomarkers of Alzheimer’s disease. These
have included AB tracers by positron emission tomography (PET)
(Albert 2011; Dubois 2014; McKhann 2011; Sperling 2011).

If the progr of MCI o d ia could be deferred by five
years, the prevalence of dementia would decrease by 43% in 2050
(Alzheimer's Association 2010). MCI has an annual progression
rate © ADD from 5% to 15%. Hmver.uorevuypexsonwirh
MCI develops d i3, and a ber of people re-
cover or stabilise. Tbemfon,ﬁmu!rsuxhnbould try to clanfy
which people with MCI develop dementia in order to be able to
focus specifically on people who are at high risk of developing de-
mentia. This may possibly explain the failure of therapy to alter
the progression to dementia in people with MCL Other aspects

H , uncertainties regarding the usability of biomarkers in the
diagnosis of dementia still exist, mainly due to variation between
biomarker types, criteria for positivity, and differences in method-
ology (Necel-Storr 2013). This prompted an important initiative,
the Standards for Reporting of Diagnestic Accuracy Studies in de-
mentia studies (STARDdem) statement (Noel-Storr 2014). Con-
sequently, clinical properties of dementia biomarkers should not
be assumed, and formal systematic evaluations of sensitiviry, speci-
ficity, and other properties of biomarkers should be performed
(Davis 2013).

d:atmzycnmributatodmﬁmmmthadwpmtymdmgnm— PET is an imaging technique using ds labelled with
tic criteria and different settings of the studied participants: com-  shart-lived posi itting radi lides.” The use of AB ligands
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permits the in vivo detection of amyloid deposition in the brain.
'8F-florbetapir is a stilbene derivative and demonstrates a high
binding affinity to AB agpregates. '*F-florbetapir has good uptake
by brain tissue and washout kinetics in mice and monkeys (Choi
2009) and in vitro binding of Af plaques in postmortem ADD
brain samples (Choi 2009; Lin 2010). In 2010, it was evaluated
for the first time in people with ADD and healthy people without
ADD (Lin 2010; Wong 2010). '*F-flarbetapir could eventually be
used to differentiate between different dementia types, specifically
between FTD and ADD (Kobyledsi 2015).

The Food and Drug Administration (FDA) and the European
Medicines Agency (EMA) approved '*Fflorbetapir for A bind-
ing. These agencies have stated thata negative scan indicates sparse
or no plaques, whichisi i with a diagnosis of ADD), thus
effectively excluding this diagnosis. A positive **F-florbetapir scan
indicates moderate to frequent or amyloid neuritic plaques. How-
ever, this might also occur in people with other neurological con-
ditions (e.g. Lewy body dementia, Parkinson’s disease du'nenm)
and in older adults with normal cognition. Therefore, a p

the ADD was the Alzheimer’s pathology. Qur approach is an ex-
ample of assessing diagnostic test accuracy (DTA) using delayed
verification of diagnesis. Instead of the reference standard being
based on pathology, it is based on a dinical standard and the pro-
gression from MCI o ADD or any other form of non-ADD or
any dementia. Although, for the reasons stared above, a degree
of unreliability has been introduced, defining progression has the
advantage of being based on what matters most © people with
MCI, their families, and clinicians involved in their care.

The '"*F-florbetapir PET scan is considered the diagnostic marker
of interest and, in this SR, we assessed the DTA of '®F-florbe tapir
AP binding in the brain and progression of the following:

e From MCIto ADD.

o From MCI to any other form of non-ADD.

o From MCI to any form of dementia

Thi.sSRL' masenesofSRsmga:dmgPEwamarhrs

result of an **F-florbetapir scan does not establish the diagnosis of
ADD or any other cognitive disorder definitely, and it should be

bined with other diagnostic evaluations or inst Ad-
ditionally, the effectiveness and safety of the tests have not been es-
tablished by predicting development of dementia or other neuro-
logical conditions, or by monitoring resp to therapies (EMA
2013; FDA 2013).

Despite not being approved for this purpose by the regulatory
agencies, research has been conducted in people with MCI to de-

ine whether biomar such as '®F-florbetapir for AB, in-
crease the risk of developing dementia over time. The evidence for
this is uncertain. For thisand other reasons, the Nadonal Institute
on Aging-Alzheimer’s Associadon (NIA-AA) in the USA estab-
lished two different criteria for MCI. Firstly, they established the
Core Clinical Critenia for use in all clinical settings, without use
of biomarkers, and characterised by concems regarding a change
in cognition with impairment in one or more cognitive domains
with preservation of independence in funconal abilities, there-
ﬁnnol ta & Jl;_thq Lok .Itheainimlﬂ ~h
Criteria, which incorporare the use of biomarkers, such as PET
amyloid scans, intended for use exclusively in research setrings,
induding academic centres and clinical trials. This will help deter-
mine whether positive scans increase the likelihood of progression
from MCI to clinical dementia (Albert 2011). Lastly, it is hoped
that people with MCI and positive scans will *enrich’ dinical trials,
and more people who will progress to dementia in a shorter time
will be included to allow more effident studies of treatments and
prevention strategies of ADD (CMS 2013).

An assumption for some researchers, and one on which this sys-
temaric review (SR) is predicated, is thar if a person has both
MCI and the pathology of Alzheimer’s disease and develops clin-
ical ADD subsequendy, then the cause of the initial MCI and of

_..J "ﬂ mdndmg"’Fﬂnr‘ (R and"’"-'"
(Mudnez?DIG)

Target condition being diagnosed

This SR assessed the following three target conditions.

o ADD (progression from MCI to ADD).

o Any other form of dementia (progression from MCI to any
other form of non-ADD).

o Any form of dementia (progression from MCI to any form
of dementia).

'We compared the index test results obtained ac baseline wath the
results of the refe dards obtained ar follow-up (delayed
verification).

Index test(s)

The '®F-florbetapir scan is an index test for the detection
of Af deposition in the brain region of interest (ROI). The
ROI is a selected brain area that physicians create for fur-
ther study in various anatomical areas of the brain. #F-florbe-
tapir is a molecular biomarker, described as (E)-4-(2{6-(2-(2-(2[
12F}fluoroethoxy)ethoxy)ethoxy)pyridine-3-yl)vinyl)-N-
methylbenzamine and also referred to as **F-AV 45 (Choi 2009).
Image Iaterpretation

Both the FDA and EMA have described the criteria for '#F-flar-
betapir for AB positivity (EMA 2013; FDA 2013).

'®E forbetapir diagnosis is by PET image assessment and is desig-
nated as either positive or negative by comparison of the radioac-
tvity in cortical grey matter with activity in the adjacent white
matter. This determination is made only in the cerebral cortex; the

18F PET with florbetapir for the early diagnosis of Alzheimer's disease dementia and other d ias in people with mild cognitive 5
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signal uptake in the cerebellum does not contribute to the scan
interpretation (e.g. a positive scan may show retained cerebellar
grey-white contrast even when the cortical grey-white contrast is
lost). Specifically, a positive scan exhibited one of the following.

o Two or more brain areas (each larger than a single cortical
gyrus) in which there is reduced or absent grey-white contrast.
This is the most common app e of a positive scan.

o One or more areas in which grey matter radioactivity is
intense and clearly exceeds radioactivity in adjacent white matter.
Readers trained in PET images with '®F-florbetapir, should inter-
pret the AB PET image made with this ligand (EMA 2013; FDA
2013).

Before the FDA and EMA described the criteria for '®F-florbe-
tapir PET scan positivity, the diagnosis of dementia was made us-
ing different thresholds. Therefore, we planned to use the FDA
or EMA criteria applied in each included study to classify partici-
pants as either test-positive or test-negative, or alternarively if '8F-
forbetapir Ap uptake and retention ded a certain threshold
We considered the of the '®F-florbetapir retention
(retention rauo): distribution volume ratio (DVR), standardised
uptake value ratio (SUVR), or other ratics. DVR refers to the
ratio of the '*Fflorbetapir distribution volume in the selecred area
(ROI) to the distributi | in the refe area. SUVR is
the ratio of the '®F-florbetapir ligand standardised uptake value
in the selected area (ROI) to the standardised uptake value in the
reference area.

The unit of analysis of our SR was the partiapant. We did not
indude studies thar analysed multiple ROIs per person.

Image analysis: not prespecified (e.g. Stadstical Parametric Map-
ping (SPM) or other image analysis techniques).
Administration Instructions and Recommended Dosing

o Time between *F-florbetapir injection and PET
acquisition: images should be acquired in 10 minutes starting
from 30 to 50 minutes after intravenous administration (EMA
2013; FDA 2013).

o Injection dose: the recommended dose for '*F-florbetapir
AP PET is 370 MBq (10 mCi) as a single intravenous bolus in a
total volume of 10 mL or less (EMA 2013; FDA 2013).
Although it is inevitable that included studies have used different
imaging protocols, readers’ expertise, and varied parameters, the
amyloid PET data in these included studies should be technically
adequare and acquired at a fully qualified and certified facility.

Clinical pathway

At this time, the clinical evaluation often has similarities b

different countnes (Cordella 2013; NICE 2006). It often starts
with people experiencing memory complaints detected by them-
selves or their relatives. Frequentdy, general practicioners or family
physicians are consulted, and they often conduct a medical evalu-
ation using a screening test for cognitive impairment. Whenever

this ing test is positive, they complete an with
a clinical evaluation conducted with laboratory studies that can
rule out a secondary cause of cognitive impairment (e.g. hypothy-
roidism, renal failure, liver failure, vitamin B12 or folate deficiency,
and others). In addition, these people are then referred to medical
specialists in cognitive disorders (preferably a geriatrician, psychi-
atrist, or neurologist) in a secondary centre or directly to memory
clinics where further clinical assessment, laboratory studies, and
cerebral image studies are conducted to confirm the dementia di-

agnosis.
Peoplewith dementia, or their relatives, often directly consult these
specialists or specalised memory dinics in the study of cognitive
disorders. Therefore, the performance of the diagnostic tests will
probably vary according to whether it is a primary consultation
or a referral from primary to specialist care, or if the people have
different clinical stages of the disease (MCI, mild, moderate, or
severe dementia). Due to these differing pathways, the use of "*F-
florbetapir PET ligand for A will be mainly used in specialist
consultations and memory clinics as an addition to clinical eval-
uvation or other tests, helping in a clinical setting to discard a di-
agnosis of Alzheimer’s dementia with a negative scan in a person
with clinical dementia and doubts abour the aetiology (e.g. FTD
versus ADD). Otherwise, it might be used solely in the research
field in people with MCI for the enrichment of clinical trials. For
example, enrolling people with MCI and a positive PET scan to
study preventive interventions before people develop dementia.
However, in some memary clinics, the "®F-florbetapir PET is used
for clinical purposes in people with persistent or progressive unex-
plained MCI adopring the Johnson criteria (Johnson 2013), cni-
teria without suffident evidence. Therefore, if the '*F-florbetapir
PET is positive in a person with MCI, this positivity is considerad
as one of the core histopathological findings of Alzheimer’s disease.
The person will thus be catalogued as a patient with prodromal
Alzheimer’s disease or MCI due to Alzheimer’s disease.

Alternative test(s)

Caurrendy there are no standard practice tests available for the
clinical diagnosis of Alzheimer’s disease dementia. Below;, we have
listed the altemarive tests that we have exduded from this SR.
The Cochrane D ia and Cognitive Imp Group is
in the process of conducting a series of DTA SRs of biomarkers
and scales (see list below).
o '"FPET ligands for AB (‘*F-florbetaben, '*F-

fluremetamol) (Martinez 2016).

o '""F-FDG-PET (PET F-fluorodeoxyglucose) (Smailagi
2015).

o 11C-PIB-PET (PET-Pitsburgh compound B) (Zhang
2014).

o Cerebrospinal fluid (CSF) analysis of Af and tau
(Kokkinou 2014; Ritchie 2013; Ritchie 2014).

18F PET with florbetapir for the early diagnosis of Alzheimer's disease dementia and other d in people with mild cognitive 6
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o Structural magnetic e imaging (sMRI) (Filippini
2012).

o Neuropsychological tests (Mini-Mental State Examination
(MMSE); MiniCOG; Montreal Cognitive Assessment (MoCA)
(Arevalo-Rodriguez 2015; Chan 2014; Creavin 2016; Davis
2015; Fage 2015; Seirz 2014).

o Informant interviews (Informant Questionnaire an
Cognitive Decline in the Elderly (IQCODE); ADS) (Harrison
2014; Hendry 2014; Lees 2014; Harrison 2015; Qumn 2014).

o APOE-<4 (Elias-Sonnenschein 2014a; Elias-Sonnenschein
2014b; Elias-Sonnenschein 2014c).

o Single-photon computed
brain imaging (Archer 2015; McCleery 2015).

phy (SPECT)

Rationale

Accurate and early diagnosis of Alzheimer’s disease is crucial for
planning healthcare sy because the costs of dementia are
currently at least 1% of the world’s GNP (WHO 2012).

'8 F-florbetapir is approved for use in the clinical field mainly in
people who are diagnosed clinically with d ia of uncertain
aetiology, in which case diagnosis of ADD can be discarded if the
test is negative. Even though '*F-florbetapir is not approved for
this purpose, this biomarker test is currently being used in the
research field to search for the accurate idendfication of people with
MCI who would progress to Alzheimer’s disease or other forms
of dementia. Amyloid £ tracers by PET have been included in
newly diagnostic criteria in the study of people with MCI (Albert
2011; Dubois 2014). However, some uncertainties exist about the
generalisability of the DTA results in clinical settings, especially
in older people (Richard 2012).

It is currently believed that if the health system can identify which
people are at high risk of progressing from MCI to dementia, it
can focus on improving opportunities for appropriate contingency
planning for them. Proper recognition of the disease may also help
prevent inappropriate and potentially harmful admissions to hos-
pital or instrutional care (NAO 2007), and enable the develop-
ment of new treatments designed to delay or prevent progression
to more debilitating stages of the disease. Additionally, this may
demonstrate a real clinical benefit for people and caregivers, and
will reduce health system costs.

This SR assessed the DTA of '*F-florbetapir Af PET in people
with MCL

OBJECTIVES

To determine the diagnostic testaccuracy (DTA) of ' F-florbetapir
as the index rest for detecting partidpants with mild cognitive
impairment (MCI) at tme of performing the test who would

linicallv

d y progress to Alzheimer's disease d i2(ADD), or other
forms of non-ADD, or any form of dementia ar follow-up.

Secondary objectives

To investigate the heterogeneity of the DTA in the included stud-
ies, by evaluating the spectrum of people, referral centres, clinical
criteria of MCI, Y$F-florbetapir techniq fe dard:
used, duration of follow-up, aspects of study quality, and conflicts
of interest.

METHODS

Criteria for considering studies for this review

Types of studies

We included longitudinal studies that had prospectively defined
cohorts with any accepted definition of mild cognitive impair-
ment (MCI), as oudined below, at time of performing the '#F-
florbetapir AP scan and a reference standard (see Index tests and
Reference standards below). We obtained the results at the follow-
up of the studies. These studies had to employ delayed verification
of progression to d 1aand were sometimes labelled as ‘delayed
verification cross-sectional studies (Bossuyt 2008; Knottnerus
2002). We included casecontrol studies when they incorporated
adelayed verification design. This occurred in the context of a co-
hort study, so these studies were invariably diagnostic-nested case-
control studies.

Participants
Participants recruited and dclinically classified as having MCI at
time of performing the test were eligible for inclusion. We estab-
lished the diagnosis of MCI using the Petersen criteria or revised
Petersen criteria (Petersen 1999; Petersen 2004; Winblad 2004),
the criteria included in the Matthews study (Matthews 2008),
CDR = 0.5 (CDR structured interviews collects information from
both the collateralsource and the subjectregarding memory, orien-
tation, judgment and problem solving, community affairs, home
and hobbies, and personal care, where the range of possible scores
varies from none = O point to severe = 3 points) (Morris 1993),
the National Institute on Aging-Alzheimer’s Association (NIA-
AA) core dinical criteria (Albert 2011), or a combination.
We excluded studies that included people with MCI possibly
caused by any of the following:

o Current or a history of aloohol or drug abuse.

o Central nervous system (CNS) trauma (e.g. subdural
hematoma), tumour, or infection.
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o Other neurological conditions (e.g. Parkinson’s or
Huntington’s diseases). Regarding Parkinson’s disease, many of
the studies specifically exduded Parkison’s disease patients from
the proup with mild cognitive impairment. This specific group of
patients is complex in both regards to defining neuropathology
and in determination of functional decline. For these

rosciences (NINDS-AIREN) criteria (Romdn 1993), the DSM
criteria (APA 1987; APA 1994), or the ICD aiteria (ICD-10).

The time interval over which progression from MCI to ADD (or
other forms of dementia) occurs is very important. We used one
year as the minimum period of delay in the venfication of the

this group of parients needs to be addressed in specific studies.

Index tests

Theindex test of this SR was the *F-lorbetapir biomarker test. We
used the criteria and cut-off values for test positivity as reparted in
the included studies. We considered positivity for **F-florbetapir
AP scan uptake and retention exceeding a certain threshold.

Target conditions
There were three target conditions in this SR:

o Alzheimer's disease d ia (ADD) (progression from
MCI to ADD).

o Any other forms of dementia (progression from MCI to any
other forms of non-ADD).

¢ Any form of dementia (progression from MCI to any form
of dementia).

Reference standards
The refi dard was the progr to the target condi-
tions evaluated by a physician with expertise in the d ia field

diagnosis (the time between the assessment at which a diagnosis

of MCI is made and the assessment at which the diagnosis of
dementia is made).

Search methods for identification of studies

Electronic searches

We searched MEDLINE (Ovid SP) from 1946 to May 2017;
Embase (Ovid SP) from 1974 to May 2017; PsydNFO (Ovid
SP) from 1806 to May 2017; BIOSIS Ciration Index (Thom-
son Reuters Web of Science) from 1922 to May 2017; Web of
Science Core Collection, including the Science Citation Index
{Thomson Reuters Web of Science) and the Conference Proceed-
ings Citation Index (Th R Web of Science) from 1946
to May 2017; LILACS (Bireme); CINAHL (EBSCOhost) from
1980 to May 2017; Clinical Trials.gov (hrtpsJ//clinicaltrials.gov);
and the World Health Organization International Clinical Tri-
als Registry Platform (WHO ICTRP) (htep:/fwww.who.int/ictrp/
search/en/). We also searched ALOIS, the Cochrane Dementia &

Cognitive Improvement Group’s specialized register of d

(preferably, a genatridan, psychiatrist, or neurologist). For the
purpose of this SR, we accepted several definitions of ADD. We
induded studies that applied the National Institute of Neurologi-
cal and Communicative Disorders and Stroke and the Alzheimer's
Disease and Relared Disorders Association (NINCDS-ADRDA)
criteria (McKhann 1984), the Diagnostic and Statistical Manual
of Mental Disorders (DSM) criteria (APA 1987; APA 1994), and
the International Classification of Diseases (ICD) (ICD-10) crite-
nia for ADD. Notably, different i of these standards may
not be directly comparable over ame (e.g. APA 1987 versus APA
1994). Moreover, the validity of the diagnoses may vary with the
degree or manner in which the criteria have been operationalised
(e.g. individual clinician versus algorithm versus consensus deter-
minadon). We considered all these issues when we interpreted the
results.

Similarly, we accepted diffenng clinical definitions of other de-
mentias. For Lewy body d ia, the reference standard is the
McKeith criteria (McKeith 1996; McKeith 2005); for fr

studies (htep://www.medicine.ox.ac.uk/alois/).

We used two approaches in designing the search. One focused
solely on the specifically named index test (including a range of
synonyms); the second, run in parallel, covered a more general
search, linking broader terms for the index test, focused by terms
describing its diagnostic use to terms for the target condition to
try to capture the more difficult to locare studies of a more general
nature, where these particular radioligands were included in diag-
nestic accuracy research but not named specifically in the parts of
the electronic bibliographic record thar are searchable and there-
fore would be missed.

See Appendix 2 for details of the sources and search stratepies
thar we used. No language or date restrictions were applied to the
electronic searches.

Searching other resources
We ined the reference lists of all relevant studies for ad-

poral dementia, the Lund criteria (Boxer 2005; Brun 1994; Neary
1998), the DSM cnteria (APA 1987; APA 1994), the ICD critenia
(ICD-10), or the International Behavioural Variant FTD Criteria
Consortium (Rascovsky 2011); and for vascular dementia, the Na-
tional Institute of Neurological Disorders and Stroke and Assodia-
tion Internarionale pour la Recherché et PE en Neu-

ditional studies. We also searched the Database of Abstracts
of Reviews of Effects (DARE) via the Cochrane Library:
www.cochranelibrary.com), the National Instiute for Health
Research - Health Technology Assessment Darabase (NIHR-
HTA) (via the Cochrane Library: www.cochranelibrary.com),
the Aggressive Research Intelligence Facility (ARIF) database (
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wwwarif bham.ac.uk) forother related systemaric diagnosticaccu-
racy reviews, and the Inter | Federation of Clinical Chem-

¢ definition of ADD and other dementias used in the
reference standard;

¢ duration of follow-up from time of index test
perﬁ)rmed to defining ADD and other dementias by the

e one year to less than two years; two years to
less than four years; and more than four years. If participants had
d for varied of time, we recorded a mean

istry and Lah y Medicine C for Evidence-based

Lab ¥y Medicine database (C-EBLM) (heep://wwwifoc.org/
ifec-education-division/emd < ittees/c-eblm/evidence- dard
based-laboratory-medicne-c-eblm-base).

'We checked the reference lists of any rel studies and system-  been foll

atic reviews, and performed citation tracking using the Science
Citation Index to identify any additional relevant studies.

Data collection and analysis

Selection of studies

Two review authors (GM, RV) independenty screened the re-
trieved titles and abstracts for potentially eligible studies. A third
review author (PF) tved any di: b the two
review authors. The two review audwu (GM, RV) then indepen-
dently assessed the full-text artides of the selected studies with
the mdunon criteria. They resolved any disagreements through

or, where ¥ consulted a third review author
(PF) who acted as an arbitrator. When a study did not present all
relevant dara for creating a 2 x 2 table, we contacted the study
authors directly to request further information. When more than
one article presented data on the same population, we included
the primary artide, which was the article with the largest number
of people or with the most informative data (e.g. longest time of
follow-up in the primary outcome).

Data extraction and management
'We planned to extract the following data regarding che study char-
acteristics.
o Bibliographic details of primary paper:
o author, title of study, year, and journal.
o Basic clinical and demographic details:
o number of participants;
o clinical diagnosis;
o MCI clinical ariteria;
0 ags
o gender;
© sources of referral;
© partidpant recruitment
o sampling procedures.
o Details of the index test:
o method of the **F-florbetapir test administration,
induding those who administered the test;
o thresholds used to define positive and negative tests;
o other technical aspects as seemed relevant to the
review;, e.g. brain areas.
o Details of the reference standard:

follow-up period for each included study. If possible, we grouped
those data into minimum, maximum, and median follow-up
periods, which could then become the subject of subgroup
analyses;

o prevalence or proportion of population developing
ADD and other dementias, with severity, if described.

We created 2 x 2 tables (cross-relating index test results of the
reference standards) as shown in Appendix 3. For each included
study, we recorded the number of people lost to follow-up. We also
extracted data n y for the of quality, as defined
below. Tiwo review authors (GM RV) mdepeudendy performed
data extraction. We resolved any disagr g data ex-
traction by discussion, or by consulting a third review unhnr (PF).

Assessment of methodological quality

We assessed the methodological quality of each included study us-
ing the Quality Assessment of Diagnostic Accuracy Studies 2 tool
(QUADAS-2) (Whiting 2011), as recommended by Cochrane
(Davis 2013). This tool is comprised of four domains: participant
selection, index test, reference standard, and participant flow.

Two review authors (GM, RV), who were blinded to each other’s
scom, mdependdy perfoxmed the QUADAS-2 assessment. We
d any disagr ion ar, if necessary, consulted

a third review author (PF) who acted as an arbitrator. We assessed
each domain in terms of risk of bias, and also considered the first
three domains in terms of applicability concems. In Appendix 4,
we have detailed the components of each of these domains and
provided a rubric thar shows how we made judgements concem-
ing risk of bias. Key areas important to quality assessment are par-
tidpant selection, blinding, and missing dara.
Weincluded three additional signalling questions on our chedklist.

o Was the PET scan interpretation done by a rrained reader
physician? (We included this under the "Index test’ domain).

o Was there a dear definition of a positive resule (We
included this under the "Index test’ domain).

o Was the study free of commercial funding? (We included
this under the *flow and timing’ domain).
We included the item pertaining to the PET scan interpretation
and the definition of positive results to rake into account the sub-
jective nature of '®F-florbetapir AP scan image interpretation,
which may be based on a variety of different criteria, such as ex-
tensive dinical ience, different standardised uptake values
(SUV), different morphological features, or a combination of the
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aforementioned. We included the third additonal item in order to
record any potential bias resulting from commercial interest in the
results due to the p ial risk by the facturing comp

Investigations of heterogeneity
We were able to include only three studies, therefore issues of
h

L4

leading to more favourable results and conclusions than sponsor-
ship by other sources (Lundh 2017).
‘We did not use QUADAS-2 data to form a summary qualiry score.
'We produced a narrative y that described the numbers of
incduded studies that were ar high, low; or unclear risk of bias as
well as concerns regarding applicability, which we have desaribed
in Appendix 5.

Statistical analysis and data synthesis

We applied the DTA framework for the analysis of a single test
and extracted the data from each induded study into a2 x 2 -
ble, showing the binary test results cross<lassified with the binary
reference standard, and we ignored any censoring that might have
occurred. We acknowledge that such a reduction in the data may
represent a significant oversimplification.

‘We used dara from the 2 x 2 tables abstracted from the included
studies: true positive (TP), false negarive (FN), false positve (FP),
true negative (TN), and entered these into Review Manager 5
(RevMan 5) (Review Manager 2014) to calculate the sensitivities,
spedificities, and their 95% confidenceintervals. We also presented
individual study results graphically by plotting estimates of sensi-
tivities and specificities in both a forest plot and a receiver oper-
ating characteristic (ROC) space. If an individual included study
published more than one threshold, we presented the graphical
findings for all reported thresholds.

We planned to segment analyses into separate follow-up mean
peniods for the delay in verification: one year to less than two years;
owo to less than four years; and greater than four years. We planned
to clearly note where the same included studies contribured to the
analysis for more than one reference standard follow-up interval.
However, due to lack of data, we conducted no mera-analyses, but
we Ja’o ’ofﬁ A ,,tabl& —rJ'

i 4

geneity did not arise.
Sensitivity analyses
We found insufficient data to conduct any sensitivity analyses.

Assessment of reporting bias
We did not investigate reporting bias.

RESULTS

Results of the search

The total number of records identified for this SR was 2502.
The PRISMA diagram (Figure 1) shows the selection of records
through the screening and selection processes. In total, we assessed
312 studies (74 full text papers, 81 conference publications; 86
registered studies in clinicaltrials.gov, and 71 registered studies in
WHO ICTRP) for eligibility in the full-text screening. We ex-
cluded 299 studies. 115 studies were multiple publications or du-
plicates and 33 studies did not have extractable dara for construct-
ing 2 x 2 tables, and we received no reply when we contacted the
authors. One study used an MCI definition not accepted in our
protocol, and we excluded five studies with available data to extrace
due to duplication of participants or at high nisk of duplication
with the included studies (Characteristics of excluded studies). We
excluded the remaining studies because they did not meet the in-
clusion criteria: i) not a | dinal study (n = 44); ii) no MCI
participants at time of performing the test (n = 35); iii) index test
not a "*Fflorbetapir PET scan (n = 3); iv) discussion or review
paper (n = 20); v) wrong design (n=43). We included three studies
and identified ten references as ongoing studies (Characteristics of
ongoing studies).
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Figure I. Study flow diagram.
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lacluded studies

See Characteristics of included studies.

Doraiswamy 2014 refers to one study reported previously with
ADD, MCI, and healthy control (HC) partidpants and a longi-
tudinal exrension at 36 months follow-up of this cross-sectional
study with the MCI participants. Participants were recruited from
21 sites in the United States of America as part of a cross-sectional
study to determine the efficacy using both visual interpretation

mortem histopathological assessment (Clark 2011). Participants
had normal cognition or cognitive or functional impairment re-
sulting from cognition not severe enough to meet DSM-IV di-
agnostic criteria and they were classified as cognitively impaired,
not demented (CIND). They agreed to postmortem brain dona-
tion. The purpose ofthesmdywas to examine cross-sectional and
longitudinal i gnitive performance and beta
yloid load in non-d d oldest-old. Baseline characteristics

and quantitative interpretation to assess brain amyloid burd
'8 E-florbetapir PET scan to differentiare healthy controls (n = 79)
from subjects with a clinical diagnosis ofADD (n=45) or MCI (n
= 60) study participants. The inten Lysis of the longitudi

ion at 18 months reported baseline data of 51 MCI partic-
ipants and the efficacy analysis included 46 participants. On the
other hand, the baseline data described in Doraiswamy 2014 is of
47 MCI partiapants with at least one post-baseline measurement;
however, there were 52 participants at baseline planned for efficacy
participants.
MCI participants had a CDR score of 0.5; complaint of memory
or cognitive decline corroborared by an mﬁ)nmnr ob‘ecnve ev-
idence of cognitive impairment or marginal | ¢
with a documented history ofl:ugh cognitive perfoxmance, no ob-
vious medical cause for the imp subject notd dand
criteria for ADD not misﬁed; normal score on the Alzheimer's
Disease Clinical Studies Consortium Activities of Daily Living
(ADCS ADL), 25 of 47 were female; participants with Af (+) by
'8 E-florbetapir PET scan had a mean age of 74.47 + 7.72 yearsold,
with 14.47 + 2.18 mean years of education, their mean MMSE
was27.29 + 2.14 points and 11 participants were APOE €4 carrier
positive, respectively. In those participants with A (-) by '*F-flor-
betapir PET scan, they had a mean age of 70.40 + 10.72 yearsold,
with 15.27 + 2.42 mean years of education and their mean MMSE
was 27.53 + 1.63 points. Four participants were APOE €4 carrier
positive, mpemvdy Of the 47 participants, 9 (19.1%) developed
Alzheimer’s d ia. 5 partic (9.69%) had no post-baseline
measurement, therefore they were excluded from the analysis, and
in those 47 with at least one post-baseline measurement, 37 com-
pleted the study at 36 ths. The Refi dard at follow-
up was not explicitly stated, although NINCDS-ADRDA criteria
for ADD (McKhann 1984) were baseline diagnostic criteria.
Potential conflicts of interest were noted. The manufacturer of
'8 F-florbetapir tracer provided financial support for the study and
six authors were employees.
Kawas 2013 refers to a study with participants who were 90 years
old or older who either lived at home or in institutions, evalu-
ated in the United States of America. Those included were par-
ticipants of a longitudinal, populadon-based study (90+ Study)
and were also invited to participate in this study which was part
of research to examine the relationship between measurements of
brain amyloid and levels of amyloid burden measured by post-

was based on 13 non-demented oldest-old participants, eight were
normal controls and five of them were classified as MCI at time of
performing the test according to our MCI definitions (Marcthews
2008), three MCI were considered as AB (+), and two MCI were
considered as AB (-). In the total group (13 participants), the mean
age was 94.1 years (range 90 to 99); for those considered as AS
(+), the mean age was 94.4 years (range 93 to 96) and 94.1 years
(range 90 to 99) years old for those with AS (-). Nine participants
were women, two of whom were AB (+), and two of four men
were Af (+) at baseline, Seven participants were reported as having
been educated beyond high school age, two of them were Af (+)
and five were Ap (-), and for those six having been educated up to
or less than high school age, two were AB (+) and four were AS
(-), respectively. The mean MMSE was 28 (range 24 to 30); for
those considered as Af (+), the mean MMSE was 26.5 (range 24
to 29) and 28 (range 25 to 30) for those in the AB (-) group; and
no data regarding APOE 4 carrier were reported.
All partiapants were followed for a mean period of 1.5 years; three
of 13 partidp developed d ia during follow-up, one in
the AB (-) group and two in the AF (+) group, and it seemed
that none of the participants were lost to follow-up. The reference
standard used to classify participants at follow-up as dementia or
not was DSM-IV (APA 1994).
Pardal financial support was provided by and three authors were
pl of the fz of '*F-florbetapir tracer.
Schmiber 2015 isa study with data from Alzheimer’s Disease Neu-
roimaging Initiative (ADNI), a multicentre study, supported by
the Narional Institute of Health, private companies, and non-
profit organisations. This ADNI dartabase recruited participants
from nearly 50 different sites. All participants were aged between
55 and 90 years, had completed ar least 6 years of education, and
MCI participants were single-domain or multidomain amnestic,
had subjective memory problems, had a MMSE score between 24
andSO.mdhndaCDROfOS
The main objectives of this study were to investigare the concor-
dance b visual and q AP PET with the "*F-flor-
betapir PET scan and if these assessments agreed or not with CSF
Ap1_42 in MCI participants, and also to examine the prediction
of progression ar follow-up according to their visual and quantita-
tive categorization as Af positive or negarive at baseline with the
12E florbetapir PET scan (ADNI-GO; ADNI2).

18F PET with florbetapir for the early diagnosis of Alzheimer's disease dementia and other d in people with mild cognitive 1
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The threshold used was a SUVR > 1.11 determined at baseline
(Landau 2012, Landau 2013).

The study had 401 MCI participants. The mean age ar baseline
was 71.6 years (+ 7.5). There were 182 femnale participants, and

198 partcipants were APOE ¢ 4 carrier positive. The MMSE
mean was 28.1 (+ 1.7) and the mean years of education was 16.2
(+2.7).

No potential conflicts of interest were noted.

Excluded studies

120 studies were excluded since they did not meet the indusion
criteria for participants, index test, or target condition and 76

studies were duplicated or multiple publications. Additionally, 33
studies did not have dara to create a 2 by 2 table, and three studies
with data to create the 2 by 2 table were not included due to
shared or high risk of shared partidpants with one induded study
(Characreristics of excluded studies).

Methodological quality of included studies

We assessed methodological quality using the QUADAS-2 tool
(Whiting 2011). Review authors’ judgements about each method-
ological quality item for each induded study are presented in the
Charactenstics of included studies table and Figure 2. The overall
methodological quality of the studies is summarised in Figure 2.

Figure 2. Risk of bias and applicability concerns summary: review authors’ judgements about each domain

for each nduded study
Risk of Bias Applicability Concerns
- -
& &
< - = = T
o = o o =
8 s £ 5 2
@ w — @ w
T 7 o = T oy @
w 3 2 B w @ g
=~ — w = B
2 F a = 2 F @
= =) @ =} = = @
a £ @ ic a £ @
Doraiswamy2014 | 2 | @ |2 |@| |® | @® |2
Kawas2013 |2 | @ (2 |@| [®|® |2
Schreiber2015| 2 | @ | 2 | @® @ @ 2
@ Hion 2 Unclear @ Low

In the participant selection domain, we considered all stdies
(Doraiswamy 2014; Kawas 2013; Schreiber 2015) to be at unclear
nisk of bias due to lack of reporting on sampling procedures and
exclusion criteria. We stated that the included studies avoided a
casecontrol design because we only considered dara on perfor-
mance of the index test to discariminate between people with MCI

who converted to dementa and those who remained stable.

In the index test domain, we idered all three studies to have
a low nsk of bias (Doraiswamy 2014; Kawas 2013; Schreiber
2015). The three studies had low risk of bias because the visual
assessment used in all three studies was established, the SUVR

s disease ds

tia and other di in people with mild cognitive i3
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used in the Schreiber study was described pi ly asa SUVR >
1.11 (Landau 2012), and in all three studies, the interpretaion was
made blinded to the dinical dara. In our two additional signalling
questions, there was low risk regarding whether the index test
was interpreted by a trained reader physician in all three included
studies, and the positivity criteria was clearly established in two
studies and, in one, it was considered as unclear.
In the refe dard domain, we considered the three stud-
ies as ar unclear risk of bias (Doraiswamy 2014; Kawas 2013;
Schreiber 2015). The Doraiswamy study had an unclear nisk ofbias
because we were not able to obtain the information about which
reference standard was used. Regarding the Kawas and Schreiber
studies, we considered the studies as unclear risk of bias because,
despite the use of DSM-IV criteria for any form of dementia (APA
1994) and NINCDS-ADRDA aitena (McKhann 1984) as ref-
erence standards, respectively, it was unclear if the clinidan was
blinded to the results of the “*F-florbetapir PET scan to establish
the dementia diagnosis.
In the flow and timing domain, we judged the Doraiswamy study
o have a high risk of bias because it was unclear if it used the same
criterion to diagnose the ADD ar follow-up. In our additional
signalling question, there were potential conflicts of interest due to
the financial support for the study and the fact thar six authors were
ployees of the fa of '*F-Flobetapir tracer. Regarding
the Kawas study, a high risk of bias was considered due to possible
conflict of interest becanse of partial financial support and three
authors were employees of the company producing *F-florbetapir.
For assessment of applicability, there was no concern that the in-
cluded participants and setting, and the conduct and interpreta-
ton of the index test, did not match the review question. How-
ml’,d]ﬂﬂlgﬁ- At (“JKZ bethe_[ 4 J)

was unclear due to lack ro informarion about which reference stan-
dard(s) was applied (Doraiswamy 2014) and if the clinician was
blinded or not to the **F-florbetapir PET scan result to establish
the diagnosis (Kawas 2013; Schreiber 2015).

Findings

The results of the induded studies are summarised in Data rable
1 and Data table 2. Addirionally, the summary of main results for
the included studies are p d in d y of findings’
table.

'®F-florbetapir to predict progression from MCI to
Alzheimer’s disease dementia (ADD)

Visual Assessment

Doraiswamy 2014 included dara on 47 of the 52 eligible partic-
ipants with MCI diagnosed with CDR = 0.5, and complaint of
memory or cognitive dechne cormmoborated byanmformmc objec-
tive evidence of cognitive i or inally | cogni-
tion with a documented lmtoryoflngh oogmuw performance; no
obvious medical cause for the impairment; subject not demented
and criteia for ADD notsatisfied; normal score on the Alzheimer’s
Disease Clinical Studies Consortium Activities of Daﬂy Living
(ADCSADL),usmga P 73 - ‘a P LLI_
NINCDS-ADRDA (McKhann 1984). They tepnrted a unnnv—
ity of 67% (95% CI 30 to 93) and a specificity of 719 (95% CI
54 to 85) to predict the progression from MCI to ADD at three
years of follow up. Of the 52 partidpants who were given an initial
clinical diagnosis of MCI, the study had data on 47 of them ar
the follow-up; 6 were true positive, 11 were false positives, 3 were
false negative and 27 were true negative (Figure 3).
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Figure 3. Forest plot of tests: | MCl to ADD by visual assessment from 2 to less than 4 years of follow-up, 2

MCI to ADD by visual assessment from | to less than

2 years follow-up, 3 MCl to ADD by SUVR at | to less

than 2 years folow-up, 4 MCl to any form of dementia.

MCito ADD by visual assessment from 2 to less than 4 years of follow up

Study TP FP PN TN SensmMIy (95% CI) Speciliclly (95% CI)  Sensttivity (95% C1)

Doraizwamy 2014 6 11 3 27 0.67(0.30,0.93|

Specicrty (95% Ch)
0.711054,088) | —/—@—— , , . &
D0204 060687 0020406081

MClito ADD by visual assessment from 1 to less than 2 years follow.up

Study TP FP FN TN Sensithvity (95% Cl) Specificity (95% C))  Sensitivity (95% CI)

Schreiper 2015 94 142 7 198 0.89[0.78, 0.95]

MClto ADD by SUVR at 1to less than 2 years follow-up

Specificity (95% CI)
DS80S 084\, , , T . . ¥
D0D204 060817 0DO0D20406081

Study TP FP EN TN Sensithity (95% Cl) Specificity (95% CI)  Sensitivity (95% C1)  Spocificity (95% CI)

Schreber2015 53 168 8 172  O87[@76,094  051{04s5056 , , 2, . —W . A &
D0204060€1 0020406001

MC1to any form of dementia

Study TP FP FN TN Sensilivity (95% CI) Specificity (95% CT) Sensitivity (95% €1)  Specificity (95% C)

Kewas2012 2 7 1 1 DB7|009,099  0S0[0.01,0.99) "

Schreiber 2015 included data on 401 participants with MCI de-
fined as cases with single-domain or multidomain amnestic; hav-
ing subjective memory concerns; MMSE score between 24 and
30 (inclusive); CDR = 0.5; Memory Box score had to be at least
0.5,and general cognition and functional performance sufficiendy
preserved such that a diagnosis of Alzheimer’s disease could not
be made at the screening visit. They reported a sensitivity of 89%
(95% CI 78 to 95) and a specificity of 58% (95% CI 53 to &4)
to predict the progression from MCI to ADD at 1.6 years of fol-
low-up. Of the 401 participants who were given an initial clinical
diagnosis of MCI, the study had data of all at follow-up; 54 were
true positive, 142 were false positives, 7 were false negarive, and
198 were true negative (Figure 3).

Quantitative Assessment by SUVR > 1.1

Schreiber 2015 included data on 401 participants with MCI de-
fined as above and reported a sensitivity of 87% (95% CI 76 to
94) and a specificity of 519 (95% CI 45 to 56) to predict the
progression from MCI to ADD ar 1.6 years of follow up. Of 401
participants who were given an initial clinical diagnosis of MCI,
the study had dara of all at follow-ups 53 were true positive, 168
were false positives, 8 were false negative, and 172 were true neg-

ative (Figure 3).

8F.florbetapir to predict progression from MCI to
any form of dementia

0020406081 0020406081

Visual Assessment

Kawas 2013 included dara on five participants with MCI, de-
fined as participants with a2 condition known as 'cognitive im-
pairment non-demented (CIND)’, where participants had either
cognitive or functional impairment resulting from cognition not
severe enough to meet DSM-IV criteria, and it was included in
Matthews 2008 MCI definitions. This study had a sensitivity of
67% (95% CI 9 to 99) and a specificity of 50% (95% CI 1 to 99)
to predict the progression from MCI to any form of dementia at
1.5 years of follow-up. Of five participants who were given an ini-
tal clinical diagnosis of MCI, the study had data on five of them
at the follow-up; two were true positive, one was false positive,
one was false negative and one was true negative (Figure 3).

No data were available regarding the other target condition in this
Cochrane review; progression from MCI to another form of non-
ADD.

Investigation of heterogeneity
The planned investigations were not possible due to the limited
ber of studies available for the analysi

Sensitivity analyses
There were insufficient studies identified to permit any sensitivity
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DISCUSSION

Summary of main results

The volume and quality of evidence regarding the DTA of '®F-
florbetapir for early diagnosis of ADD and other dementias in
participants with MCI was limited. We identified three studies in
this SR. However, we were not able to construct a meta-analysis
because we planned o perform an analysis according to their fol-
low-up mean periods for the delay in verification: one year to less
than two years; two to less than four years; and greater than four
years. Neither of the two studies with the same target condition,
progression from MCI to ADD, had the same follow-up period.
‘We did not perform sensitivity analyses and were not able to anal-
yse heterogeneity.

Two included studies (Doraiswamy 2014; Schreiber 2015) ad-
dressed the DTA of **F-florbetapir analysed by visual

evaluation at different follow-up. In other words, the low-to-mod-
erate or good sensitivity could be affected by a high false negarive
rate. One hypothesis that could explain false negatives is thar some
people with probable ADD diagnosis may have different and mul-
tiple brain pathologies, the most common being Alzheimer’s dis-
ease pathology combined with microscopic infarats or neocortical
Lewy body disease. These heterogeneous pathological findings are
similar in those with MCI (Schneider 2007; Schneider 2009). In
addition, the soluble AB oligomers are not detected by '®F-flar-
betapu and they have been playmgacenu'al role in Alzheimer’s
is in the amyloid hypothesis (Heyden 2013), with the
possbuhty ofpmduang false negatives. Indeed, a study found two
of 11 participants with an autopsy performed > one year after the
' florbetapir PET scan as having a positive neuropathological
diagnosis (probable or definite Alzheimer’s disease), and they had
a negative '®F-florbetapir PET scan (Clark 2012).
Momom the presence of neurofibrillary tangles (NF Ts), the other

for the prediction of progression from MCI to ADD at follow-
up, and one also evaluared the progression from MCI to ADD
at follow-up analysed quantitadvely with a threshold of SUVR >
1.1 (Schreiber 2015). One study addressed the DTA of **F-flor-
betapir analysed by visual for the prediction of pro-
gression from MCI to any form of dementia at follow-up (Kawas
2013). The results are ised in the 'S y of findings’
mble (Summary of findings). Two studies were evaluared as ath@
nisk of bias, mainly due to the potential conflict of interest re-
garding financial support by the company who f: d the
!8E-flarbetapir tracer (Doraiswamy 2014; Kawas 2013). No other
study had informarion about the progression to any other form of
dementia (non-ADD).

Regarding the objectives of our SR, to determine the DTA of the
!8Fflorbetapir PET scan for detecting participants with MCI at
time of performing the test who would dlinically progress to ADD,

hologic core of Alzheimer’s disease, is not detected by
amylondmun. For example, the dara from cohort studies indi-
cated thar plaques and tangles independently contnibuted to cog-
nitive impairment in Alzheimer’s disease parhology without any
other primary neuropathologic diagnosis (Serrano-Pozo 2013).
Furthermore, NFT formation might be either unrelated to amy-
loid plaques formation or a temporally distinct process, or both
(Royall 2014).
In addition, the low-to moderate specificity could be affected by
a high false positive rate. A positive ** F-florbetapir PET scan for
AP, has been found in other neurological conditions. It was posi-
tive in seven of 11 cases of dementia with Lewy bodies, in one of
five Parkinson’s disease participants (Siderowf 2014), and in six of
eight FTD participants evaluated with a SUVR > 1.11 (Kobylecki
2015). The latrer could be explained due to the presence of mixed
pathology in the same participant, however, in one studywnh a

logy diagnosis, in three cases with non-ADD by histopathol

or to other forms of dementia or any form of dementia ar follow-
up, the results were as follows:

'8F-florbetapir PET scan for Alzheimer's disease dementia
(ADD)
Progression from MCI to ADD in those with a follow-up berween
two to less than four years had a sensitivity of 67% (95% CI
30 to 93) and a specificity of 719 (95% CI 54 to 85) by visual
assessment (Figure 3).
Progression from MCI to ADD in those with a follow-up berween
one to less than two years had a sensiavity of 89% (95% CI 78
to 95) and a specificity of 58% (95% CI 53 to 64) by visual
and a sensitivity of 87% (95% CI 76 to 94) and a
spedficity of 51% (95% CI 45 to 56) by quanttative assessment
by SUVR (Figure 3).
The DTA of'® F-florbetapir included a wide range of low-to-mod-
erate and good sensiavity and low-to-moderate specificity for pre-
dicting progression to ADD through visual or SUVR assessment

ogy, the '*F-florbetapir PET had a low likelihood ofAIzhumer’a
disease by NIA/Reagan Institute criteria in all of them (Clark
2011). On the other hand, the false positive rate could be ex-
plained because it has affinity to amyloid in vessel walls, in partic-
ular, to cerebral amyloid angiopathy as this was shown in patients
with intracerebral haemorrhage due to cerebral amyloid angiopa-
thy (CAA)(Gurol 2016). The latter would indicate that some MCI
participants have vascular MCI due to CAA. The other important
opnon for a lngh false positive rate is that in many people without
itis possible to find Af depositsar
(Gelber 2012) generating donb( about the pa:hophyuol.oglal rd-
evance of the Af hypothesis in Alzheimer’s disease.
Duration of follow-up is also imp in predicting the progres-
sion of MCI to ADD, because the reported progression rate of
MCI to ADD is between 8% and 16% per year (Mitchell 2009).
‘We took it for granted that, given a long follow-up period, a high
percentage of people with MCI ar time of performing the test
would progress to Alzheimer’s disease, thusaffecting the predictive
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accuracy of the **F-florbetapir PET scan. This was found in a sys-

2E.florbetapir PET scan for any form of dementia

temaric review with PiB PET where the data were separated into
short follow-up and longer than two years of follow-up (Ma 201 4).
The authors included five studies with 102 participants in total
with a variable spedficity between 58% to 100%. However, in this
SR, the progression rate in both included studies was relatively
similar despite the follow-up in one study being almost double
the other (15.2% at 1.6 years and 19.19 at three years of follow-
up). This difference is probably explained by the setting of recruit-
ment or other charactenistics of the MCI participants and other
underlying factors affecting these progression rates (Dorai
2014; Schreiber 2015). In consequence, due to the lack ofdatt.
we were not able © investigate the effect of the follow-up on the
progression rate from MCI to ADD or any form of dementia.
The MCI subtypes have been studied regarding their relationship
with the progression to ADD. In the largest longitudinal study to
our knowledge, results from the follow-up of 550 MCI partici-
pants indicared that the MCI subtype, presence of storage memory
ldple domai oondmnn,andpmenmofAPOE

eh.llele’ "t.henskofr gression to d tia. Multivari-
ate survival and Kaplan-Meier analyses showed that ic MCI
with 2 y imp had the most and closest risk of

o ds ia (Espi 2013). In our review; one study

induded onlyamnemcMCL and this could explain the decreasein
false negarive rate with an increase in sensitivity. This may explain
why the sensitivity was higher in this study (Schreiber 2015) than
the study which included any type of MCI (Doraiswamy 2014). In
addition, some "high risk factors’ such as positive family history of
dementia, presence of Abeta and tau protein in cerebrospinal fluid,
and the APOE €4 allele may also contribute to a faster progression
rate to dementia. To support this, the Schreiber study showed dif-
ferent Cox proportional hazards regression models, where visual
analysis adjusted by age, sex, and educarional level had a higher
hazard rato to predict the progression than when analyses added
APOE ¢4 allele or “F-FDG-PET as covariates (Schreiber 2015).
Anodm' smdy unng a multimodal appmad‘n to predict the pro-
i MR, '*F-florh PET, and F-FDG-PET
had berter pmdlcuve accuracy dnnthe singje modahty (Xu 20[6)
In conclusion, further studies should include high-q
with more detailed data about the charactenistics chCI not only
w© explore the underlying mechanisms bur also to elucidare the
causal pathways thar link '®F-florbetapir PET scan positivity to
diverse MCI subtypes and disease progression.

'8E.florbetapir PET scan for any other forms of dementia
(non-Alzheimer's d} 2 tia (non-ADD))

Dara for any other forms of dementia (non-Alzheimer’s disease
dementia) were limited in this SR. Although “F—ﬂorbeupirmun-
tion is a poor predictor of subsequent progression to Alzheimer’s
disease, the current available dara suggested that **F-florbetapir
may not play a role in any other forms of dementia (non-ADD).

Progression from MCI to any form of dementia in those with a
follow-up between one to less than two years had a sensitivity of
67% (95% CI 9 to 99) and a specificity of 50% (95% CI 1 o 99)
by visual assessment (Figure 3).

Kawas 2013 had poor sensitivity and specificity to predict any
form of dementia (Kawas 2013). This could be explained by the
reasons stated before, specifically due to the small sample of the
oldest-old participants of this study, and the high prevalence of
Alzheimer’s pathology in older people without a stated dementia
(Savva 2009; Gelber 2012). The DTA may be different in those
studies with a younger population.

Strengths and weaknesses of the review

We conducted an extensive, comprehensive, and sensitive liter-
arure search, using eleven different decuomc databases without
any limitation to language. However, we were able to include only
three studies with 453 eligible participants, therefore our DTA es-
timates were relatively imprecise. This paucity of evidence reflected
the very significant challenges inherent in conducting long-term
prospective studies of well-characterised participants, followed up
to the point of progression of clinical dementia. The methodolog-
ical quality and data syntheses were based on the rec-
ommended methods (Davis 2013). To increase the reliability of
our findings, we induded only studies that fulfilled delayed ver-
ification of progression from MCI to ADD or other form of de-
mentia (non-ADD) or any form of dementia ar follow-up.

The included studies did have significant methodological limita-
tions that weakened confidence in the results of this SR. First, con-
siderable uncertainty remained concerning the clinical diagnosis
of ADD; the histopathological diagnosis would be the better way
to define the diagnosis, but this is not a realistic option for a clinical
trial. Second, the three studies lacked information regarding the
selection of participants. It was not clear if the reference standard
interpretation was made without knowledge of the '®F-florbetapir
PET scan results in two studies, and a major problem in two of
the studies was a potential conflict of interest with the company
that produced the tracer.

The selection of participants with MCI in these studies could be
another weakness, because we did not have all the necessary base-
line data to perform risk stratification to detect the MCI subgroup
who would progress to ADD. However, this selection of partici-
pants such as type of MCI, age, presence of APOE €4 allele, struc-
tural abnormality at MRI, hypometabolism at FDG-PET scan,
and alteration in cerebrospinal fluid could help determine differ-
ent subgroups of people at higher risk of developing dementia at
follow-up, and could enable stratificadon that could help avoid
biases, and develop more efficient studies in the future (Hampel
2012, Caroli 2015, Wolz 2016). In this way, Xu 2016 described
amultimodal approach with a '® F-florbetapir PET scan and '#F-
FDG- PET scan, Pascoal 2017 described the combination of p-
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tau levels in cerebrospinal fluid with **F-fAorbetapir PET scan sta-
tus, and in Schreiber 2015, age, sex, educational level, ADAS-cog
at baszline, APOE ¢4 allele, and "*F-FDG-PET scan status were
induded in the Cox regression model.

Finally, an important weakness of this SR was the nonresponse
from the majority of the authors about their studies. This has
resulted in a lack of dara for analysis in this review.

Applicability of findings to the review question
Regarding the question of this SR:
Could the '*F-flarbetapir PET scan identify those MCI partici-
pants who would progress to a clinical dementia at follow up?
There were concerns regarding the applicability of the included
participants and setting and in the index test domain in all three
studies. In addition, in all three studies, there were concemns re-
garding the applicability of the reference standard due o the lack
of information about the knowledge or not of the index test result
to make the diagnosis. There was also lack of information regard-
ing which reference standard was used. In two studies, there were
concems regardmg applicability because of potential conflicts of
fore, due to the limited number of induded studies
and levelsofhztemgenutymdx respect to the domains mentioned
above, it was difficult to determine to whar extent the findings
from this systematic review could be applied to clinical pracrice.
The DTA of the 'Fflorbetapir PET scan for identifying
Alzheimer’s disease pathology and idendfying those people with
MCI who would convert to ADD or any form of dementia could

However, the Amyloid Imaging Task Force, the Society of Nu-
clear Medicine and Molecular Imaging, and the Alzheimer’s As-
mdaxionhave, posed the usage of ," id PET in people with

i plained MCI (Johnson 2013). The
D'EA of "F—ﬂorbmpu' PET scans, as determined in this SR, hasa
variable sensitivity and low-to-moderate specificity to predict the
progression from MCI to ADD, based on two studies with 448
participants at follow-up, and there were only five participants to
predict the progression from MCI to any form of dementiain one
study.

Due to the aforementioned, and the methodological limitations
of the included studies, it is not possible to recommend the rou-
tine use of '*F-lorbetapir in clinical practice. The '*F-florbetapir
biomarker is expensive, therefore it is important to clearly deter-
mine its DTA prior to it being recommended for clinical practice.

Implications for research

The FDA and EMA have established the **F-florbetapir positiv-
ity criteria in order to use these in ADD patient evaluaton and
their use in MCI participants is acospted in research settings and
clinical tnals (Albert 2011). However, their use has also been pro-
posed in clinical practice by the Nuclear Medicine Society and the
Alzheimer’s Association (Johnson 2013).

One problem found in the evaluarion of the DTA of the '*F-
florbetapir PET scan is that many studies used different SUVR,
visual assessment or both. This produces different accuracies for
the tracer even in padents with ADD when compared with HC.

be affected by a number of factors that have not been d ined

Therefore, it is Y to consider visual as the op-

so far. The most important, is the lack of a large study to eval

this question; we included only three studies, two that addressed
the progression from MCI to ADD with 448 partiapants and one
thataddressed the progression from MCI to any form of dementia

with only five partidpants.
'We have to wait for new longer-term longjtudinal studies. The '* F-
florbetapir test is expensive, therefore, we believe it is important

© clearly determine its DTA prior to recommending its adoption
in clinical practice, becanse the actual sensitivity and especially
the specificity are too low to have enough accuracy to be used in
clinical practice to predict the progression from MCI o ADD.

AUTHORS® CONCLUSIONS

Implications for practice

Today, the use of **F-florbetapir has not been established for pre-
dicting development of Alzheimer’s disease (FDA 2013, EMA
2013), and is not indicated in people with MCI except in clinical
trials and research studies ( Albert 2011).

tion to interpret the '*F-florbetapir PET scan, because this is the
approach to the interpretation established by FDA and EMA (
EMA 2013, FDA 2013)

On the other hand, clinical assessment in people with memory
complaints is not always made with only one test; it could poten-
tially use different tests like volumetric hyppocampal MRI, FDG-
PET, SPECT, CSF, and others. This may be sensible as nmnode
ive di plex disorders with occasionally mul-
uple and mrlappmg pathophysdogaml processes. Mulntraoar
imaging may be helpful in combining metabolic, inflammarion,
or apoptosis markers with those labelling typical protein aggrega-
tions seen in the progression of MCI to Alzheimer’s disease. In
future, various PET imaging modalities are needed to evaluate
the usefulness of the various PET tracers as predictors of progres-
sion to Alzheimer’s disease in MCI studies with clinical follow-
up. There is a hypothesis that amyloid depesition is an early event
in Alzheimer's disease that machu a nehnve plateau even ar the
MCI stage, while d b s | loss
and dysfunction, and cognitive are more dynamic at the
symptomatic disease stage (Jack 2013). Based on this hypothe-
sis, the combination of structural imaging, functional imaging,
and cognitive tests may be better predictors of when an individual
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will convert. However, there is a lack of studies with '®F-florbe-
tapir combined with other tests. The only study combining MRI,
'8F-FDG PET, and '®F-florbetapir PET suggests a better accu-
racy when these tests are using a multimodal approach rather than
a single modality (Xu 2016), and one study combining a posi-
tve'® Fflorbetapir PET with a positive cerebrospinal fluid p-tau
showed a sensitivity of 92% and a specificity of 55% (including
as a negative index test all those with discordant results) to predict
the progression to ADD at two years of follow-up (Pascoal 2017).
H when the analysis included the discordant results as a
positive index test, the sensitivity increased to 97% and the speci-
ficity decreased to 18%.

Additionally, if we consider the hierarchical evidence needed for
the level of efficacy of diagnostic imaging tests, we are currently
in the second step of five according to Herscovitch (Herscovitch
2015): technical efficacy, diagnostic accuracy efficacy, diagnostic
thinking efficacy, th ic impact, patient health outcomes,
and, ﬁna.lly societal efﬁmcy Therefore, we need further research
about accuracy before progressing to the other steps with their
spedfic studies before we can incorparate the '®F-florbetapir PET
scan into clinical practice.
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CHARACTERISTICS OF STUDIES

Characteristics of included studies fordered by study ID]

Doraiswamy 2014

Study characteristics

Parient sampling

« There were 52 MCI at time of performing the test planned as evaluable for efficacy
participants.
o The participants were 50 years old or older with memory complaint or itive impai
b d by an info CDR 0.5, and MMSE > 24, noepuodx'ryw:—oﬁ'wai
required.
o No further details of partc

T Iumd"'" Wene 1ep d

Patient charactenistics and set-

e 52 MCI participants diagnosed by CDR 0.5, but the following data related to those reported

ting in the study as the ’efficacy data set’. Therefore we reported data on 47 participants of 52

participants at baseline.

© The mean age was 74.47 (+ 7.72) years for those with AS (+) and 70.40 (+ 10.72) years old
for those with AS (-).

e 25 of the 47 in the efficacy data set of participants were women.

o APOE €4 carrier: 11 of 17 participants in the Af (+) group, and 4 of 30 in the AB (-) were
positive to APOE e4.

o MMSE: the mean MMSE for those in the AB (+) group was 27.29 (+ 2.14) and 27.53 (+ 1.
63) for those in Af (-) group.

o Years of education: the mean for those in AS (+) group was 14.47 (+ 2.18) years and 15.27 (+
2.42) years for those in AB (-) group.

© Sources of referral: not reported.

o Setting: 21 sites in the United States of America, no data regarding the speific setting were
reported.

Index tests o Site PET scanners were qualified with a Hoffman brain phanrom.

o Time b the "*F-florbetapir injection and PET acquisition: fifty mi after inj
and, a 10-min emission scan (acquired in 2 x 5 min frames) was obtained.

o '*F-florbetapir administration mCi (MBq) dose: 10 mCi (370 MBq).

e PET included Di y LS PET/CT (GE, Fairfield, CT, USA), Ad PET (GE)
. ECAT HR#+ (Siemens, Washington DC, USA) and Biograph PET/CT (Siemens) models.

o Image reconstruction utilized an iterative algorithm (4 iterations, 16 subsets) and a post-
reconstruction Gaussian filter of 5 mm.

o Semiquantitaave visual rating:
After a training session, three nucl dicine physicians with no access to dinical information,
independently rated each PET image for amyloid burden based on ive levels of florbetap
retention from 0 to 4 as follows:
(0) None: predominantly white matter tracer retention with no apprecisble cortical gray marter
retention above cerebellar grey marter levels;
(1) Low: evidence of increased tracer retention above cerebellar grey levels in 1 or 2 cortical grey
regions;
(2) Low- moderme uther (a) predominantly white matter pattern, butar least 2 cortcal regions with
increased to cerebellar grey, or (b) pred ly a cortical gray matter pattern,
with most cortical areas mildly positive relative to cerebell
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Doraiswamy 2014 (Continued)

(3) Moderate-high: specific cortical retention genenllygmaur than ar oqual to white matter reten-
tion and ar least one cortical area with greatly i d to cerebell
(nglrSpeuﬁcmncdupuhgmmudunorequdmwhummubukgoundmdmuhpk
cortical areas with greatly increased retention relative to cerebellar grey

¢ Binary Classification:
The visual reads were used to classify each data set as either visually positive for Af or visually
negative for Af
Visual raring scores of 2 to 4 were considered positive and 0 to 1 were considered negative

o Cerebellum was used as the reference region.

Target condition and reference e Target condition: Alzheimer’s disease dementia

standard(s) @ Reference standard: not explicitly stated, although NINCDS-ADRDA criteria for ADD
(McKhann 1984) were baseline diagnostic criteria, and clinical diag were g d without
knowledge of the '# F-florbetapir scan results.

Flow and timing ¢ Duradon of follow-up: 3 years
« Number included in analysis: 47 participants with at least one post baseline measurement; 17
'8Fflorbetapir (+) and 30 '®F-florbetapir (-)
« Progression from MCI to ADD:
o F-florbetapir (+): 6 MCI converted to ADD and 11 MCI not converted to ADD;
'8F-florbetapir (-): 3 MCI converted to ADD and 27 MCI not converted to ADD
o TP=6;FP=11; FN=3;TN=27
o Loss to follow-up including those without any post-baseline measurement: 15 MCI

particip No further information was given on the MCI group reasons. There were data
mgndmg all groups (ADD, MCI, normal controls) where it was described that the most common
ination were withdrawal of (n = 38) and loss offoﬂow-up (n=8).
. Finmaal support from the manufacturer of *F-florbetapir tracer and six authors were

employees

Comparative

Notes

Methodological quality

Item Authors’ judgement Risk of bias  Applicability concerns

DOMAIN 1, Patient Selection

Was a consecutive or random Unclear
sample of patients enrolled?

Was a case-control design Yes
avoided?

Did the studyavoid inappropri- Unclear
ate exdusions?

Unclear Low
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Doraiswamy 2014 (Continued)

DOMAIN 2: Index Test All tests

Were the index test results in-  Yes
terpreted withour knowledge of

the results of the reference stan-
dard?

If a threshold was used, was it Yes
pre-specified?

Was the PET scan interpreta- Yes
tion done by a trained reader
plipsiatat

‘Was there a clear definition of a  Yes
positive result?

DOMAIN 3: Reference Standard

Is the reference standards likely Unclear

to correctly dassify the target
condition?

‘Were the reference standard re- Yes
sults

interpreted without knowledge

of the results of the index tests?

Unclear Unclear

DOMAIN 4: Flow and Timing

‘Wias there an appropriate inter- Yes
val between index test and ref-
erence standard?

Did all patients receive thesame  Unclear
reference standard?

‘Were all patientsincluded inthe  Yes
analysis?

Was the study free of commer- No

High
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Kawas 2013

Stady characteristics

o The partidpants were 90 years old or older. They were participants of a longitudinal,
population-based study (90+ Study) and were invited to participare ar this study.

o The partidpants had normal cognition or with either cognitive or functional impairment
m:lnngﬁommgnuon mtmenougb to meet DSM-IV diagnostic criteria and they were

classified as cognitively impaired not d d (CIND) and they agreed to postmortem brain
donation.

@ There were 5 MCI at time of performing the test planned as evaluable for efficacy
participants.

« No further details of patient sampling and recruitment were reported.

Parient charactenistics and set-

ting

e 5 MCI participants diagnosed as CIND, three were considered as AS (+) and two were
considered as AS (-).

® The characteristics dara of the participants included 13 participants: five of them were MCI
participants and eight were normal controls; the mean age was 94.1 (range 90 to 99), for those
considered as AS (+) the mean age was 94.4 (range 93 to 96) and 94.1 (range 90 to 99) years old
for those with AB ().
Nine of the participants were women, two of them were AS (+), and two of four men were AS (+)
at baseline
APOE €4 carrier: not reported
MMSE: the mean MMSE was 28 (range 24 to 30); for those considered as in the AS (+) group,
the mean was 26.5 (range 24 to 29) and 28 (range 25 to 30) for those in the Af (-) group
Years of education: seven participants were reported having studied after high school: two of them
were Ap (+) and five were Aff (-); for thase six having studied at high school or with less education,
owo were AS (+) and four were AB (-), respectively

« Sources of referral: not reported

 Setting: participants lived at home as well s in institutions in the United Stares of America.

Target condition and reference

standard(s)

o Partidpants were imaged using clinical PETandPFl"Icompuud tomognpbusannen

o Time bemanthe"F-ﬂorbenpum;ecnan and PET acquisition: fifty mi after inj
and, 2 10-min emission scan was obtai

o '®F-florbetapir administration mCi (MBq) dase: 10 mCi (370 MBqg)

o Images were acquired with a 128 x 128 matrix (zoom x 2) and were reconstructed using
iterative or row action maximization likelihood algorithms.

o Semiquantitative visual rating:
After a training session, three nuclear medicine physicians with no access to dinical information,
independently rated each PET image for amyloid burden based on ive levels of florbetapi
retention from from O (no amyloid) to 4 (high levels of cortical amylaid). The median of the d:m
wvisual scores was used to dichotomize participants into Af (-) (score, 0 to 1 point) and AS (+)
(score, 2 to 4 points)

« Target condition: any form of dementia
® Reference standard: DSM-IV criteria for dementia (APA 1994)

¢ Duradon of follow-up (median): 1.5 years (all participants, including those as control
normals)

o Number included in analysis: 5 participants; three **F-florbetapir (+) and two '*Fflorbetapir
2}

18F PET with florbetapir for the early diagnosis of Alzheimer's disease d tia and other di ias in people with mild cognitive 35

impairment (MCI) (Review)
Copyright ©2017 The Coch

e

Haboration. Published by John Wiley & Sons, Ltd.

97



Kawas 2013 (Comtinued)

@ Progression from MCI to any form of dementa:
o '®F-florbetapir (+): 2 MCI converted to any form of dementia and 1 MCI not

converted to any form of dementia; "F-ﬂmbeupir (=) 1 MCI converted to any form of dementia

and 1 MCI not converted to any form of dementia; TP=2; FP=1; FN= ;TN =1
o Loss to follow-up: none

o Partial financial support from the fe of "*F-florbetapir tracer and three authors
were employees
Comparative
Notes
Methodological quality
Item Authors’ judgement Risk of bias  Applicability concerns

DOMAIN 1, Patient Selection

‘Was a consecutive or random Unclear
sample of patients enrolled?

Was a casecontrol design Yes
avoided?

Did the scudy avoid inappropri-  Unclear
ate exclusions?

Undlear Low

DOMAIN 2: Index Test All tests

‘Were the index test results in- Yes
terpreted without knowledge of

the results of the reference stan-
dard?

If a threshold was used, wasit Yes
pre-specified?

‘Was the PET scan interpreta- Yes
tion done by a trained reader
ke

‘Was there a clear definition of a  Unclear
positive result?

DOMAIN 3: Reference Standard
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Is the reference standards likely Yes

to correctly dassify the target
condition?

‘Were the reference standard re- Unclear
sults

interpreted without knowledge

of the results of the index tests?

Undlear Unclear

DOMAIN 4: Flow and Timing

‘Was there an appropriate inter- Yes
val between index test and ref-

erence standard?

Did all patients receive thesame  Yes

reference standard?

‘Were all patientsincluded inthe  Yes

analysis?

‘Was the study free of commer- No

cial funding?

High

Schreiber 2015

Study characteristics

Patient sampling « 401 amnestic MCI participants were selected from the Alzheimer’s Disease Neuroimaging
Initiative (ADNI). The study was performed from September 2010, to August 2014; data analysis
was performed from September 2014, o May 2015.

« The partidpants were between 55 to 90 (inclusive) years old with memory complaints or
cognitive impairment corroborated by an informant, CDR 0.5, and MMSE > 24, Hachinskd less
than or equal to 4, Geriatric Depression Scale less than 6, without any significant neurologic
disease other than suspected indpient Alzheimer’s disease, had completed ar least 6 years of
education, were fluent in Spanish or English.

« No sampling criteria was spedfied

Patient characteristics and set- ¢ 401 ic MCI partcipants diagnosed by CDR = 0.5 at time of performing the test, were
tng recruited from ADNI data.

© The mean age was 71.6 (+ 7.5) years for all participants.

o Gender: 182 female in MCI group.

e APOE
< 4 carrier: 198 participants were positive in the MCI group.
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Schreiber 2015  (Continued)

 MMSE: the mean MMSE in the MCI group was 28.1 (+ 1.7).

o Years of education: the mean for those in the MCI group was 16.2 (+ 2.7) years.

« Sources of referral mixed: memory clinics, newspaper ads, radio, and other public media
campaiggs.

« Serting: multicentre, no other specific data regarding setting was reported.

Index tests o Florbetapir image data were acquired from a variety of PET scanners (Siemens PET systems,
GE, Phillips).
o '*F-florbetapir administration mCi (MBq) dose: appmnm.tmly 10 mCi (370 MBg).
oT'um the "*F-florbetapir injection and PET acquisition: b 50 o 70
after injection of approximately 10 mCi, a 20-min emission scan (acquired in 4 x 5 min frames)
was obtained.
¢ The four frames were coregistered to one anoth d lated to a unif

=

image
and voxel size (160 x 106 x 96, 1.5Smm?), and smoothed toaumformmaohmon (8 mm full width
half maximum) to account for differences between scanners.,

. Vumlamlyaiswasperfomdonuiﬂ,ugiml,mdmmm]diminminwm gray scale,

using software that permitted adj of image br and to each reader’s
specifications. Florbetlpuponumywudzﬁnadummsedmurupnhmduoembrdmm
that was visually p d as reduced or absent white matter/gray matter contrast in at least one
cortical (fronal, parietal, temporal, occipital) region detectable on more than two adjacent scan
slices.

The reader was trained using an online electronic training tool produced by the company who
produced the tracer,

and the reader was blinded to all clinical data and any other imaping test of each participant
. Qum.m!mmalylu To quantify cortical AB, preprocessed florbetapir image data and

d structural images (MRI) were analysed using Freesurfer v4.5.0
MPRAGEacamofommumuall 5Tm'3TMRlomthhm2monduofﬁarbmpuxamwm
d and parcellated into individual cortical regions, used to extract the mean flarbetapir

upmke from the gray matter of the ROI (lateral and medial fronral, anterior, and pesterior
cingulate, lareral parietal, and lateral temporal repions) relative to uptake in the whole cerebellum
(white and pray matter).

The threshold used was a SUVR > 1.11 determined at baseline.(Landau 2012, Landau 2013).

Target condition and reference e Tarpet condition: Alzheimer’s disease (progression from MCI to ADD)
standard(s) o Reference standard: NINCDS-ADRDA criteria
Unclear whether clinidans conducting follow-up were aware of the *+ F-florbetapir PET scan results

Flow and timing o Partiapants belonged to the ADNI database, the study was performed from September 2010

o August 2014.

o All participants received the same reference standard.

o Dunadon offollow—np a median progression-free follow-up time of 1.6 years
}' N tncdidad * n 1
MCI

e Visual assessment 401 MCI: 196 MCI with '® F-florbetapir positive test: 54 converted ©
ADD and 142 remained stable; 205 MCI with **F-florbetapir negative test: 7 converted to ADD
and 198 remained stable.

e TP=54;FP =142 FN=7;TN =198

o SUVR> 1.11: 401 MCI: 221 MCI with '®F-florbetapir pasitive test; 53 converted to ADD
and 168 remained stable; 180 MCI with '8F-florbetapir negative test: 8 converted to ADD and
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172 remained stable.
e TP=53;FP=168; FN=8;TN =172
¢ Loss to follow-up: dara appeared to have been reported for all 401 participants.

Comparative

Notes Dr Schreiber kindly sent the ADNI identification code for each MCI participant (mail received 04/
07/2017)

Methodological quality

Item Authors’ judgement Risk of bias  Applicability concerns

DOMAIN 1: Patient Selection

‘Was a consecutive or random
sample of patients enrolled?

Was a casecontrol design
avoided?

Unclear

Yes

Did the studyavoid inappropri-
ate exclusions?

Unclear

Undlear Low

DOMAIN 2: Index Test All tests

‘Were the index test results in-
terpreted without knowledge of
the results of the reference stan-
dard?

If a threshold was used, was it
pre-specified?

Yes

Yes

‘Was the PET scan interpreca-
tion done by a trained reader
PRI,

‘Was there a clear definition of a
positive result?

Yes

DOMAIN 3: Reference Standard

Is the reference standards likely Yes

to correctly dassify the target
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Schreiber 2015  (Continued)

condition?

‘Were the reference standard re- Unclear
sults

interpreted without knowledge

of the results of the index tests?

Undlear

Unclear

DOMAIN 4. Flow and Timing

‘Was there an appropriate inter- Yes
val between index test and ref-
erence standard?

Did all patients receive thesame Yes
reference standard?

Were all patients included inthe  Yes
analysis?

‘Was the study free of commer- Yes

4 B: Amyloid Beta

ADD: Alzheimer’s disease d

ADNI: Alzheimer’s Disease Neuroimaging Initiative
APOE e4: Apolipoprotein E4

CDR: Clinical dementia rating

CIND: Cognitive impairment not dementia

CT: Computed tomography

DSM-IV: Diagnostic and Statistical Manual of Mental Disorders (4th ed.)
FN: False negative

FP: False positive

MBq: Megabecquerel

MCI: Mild cognitive impairment

MMSE: Mini-mental state examination

MPRAGE: Magnetization-Prepared Rapid Gradient-Echo

NINCDS-ADRDA: National Institute of Neurological and Communicative Disorders and Stroke and the Alzheimer’s Disease and

Related Disorders Associaion

PET: Positron emission tomography
ROI: Region of interest

SUVR: Srandardised uptake value ratio
T:Teda

TN: True negative

TP: True positive

18F PET with florbetapir for the early diagnosis of Alzheimer's di -
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Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Altomare 2016 MCI diagnesis at baseline was not made with any of our accepted definitions by protocol for MCI
paics
DrAl kindly responded to some questions regarding the method of his study (mail received 16/06/
2017)

Apostolova 2016 Not having data for constructing a 2 x 2 table. The study was focused on the develop of PSy
chiatric symp and not on Alzheimer’s disease or dementia progression

Brendel 2014 Not having dara for constructing a 2x2 mble Thumdywmfocusedonlongmdmalquannum analyses
of '*F-florbetapir PET and their associ with progression of d

Brendel 2015 Norhanngdamforoomnumnga2x2uhk Them:dymfoauedontmngthzeﬁ'eaxofdnﬁ«mt

and atrophy-based partial volume effects on the discriminatory power and longitudi

puﬁmmnoe of amyloid PET

Cheewakriengkrai 2014 Nothavmgdanfwconsu’umngaZx2td:hThestudymfocuudontbennm ship b |
distributions of brain fibrillar amyloid deposi bwtmrkemmCSF((SFMlu
ttm.p-uu)a.ndcoguuuﬁmcnon (ADAS-oog)atanndufollow-up

Chen 2015a Not having data far constructing a 2 x 2 table. The study compared the power of late-based cerebell

pontine, and cerebral white matter refe jons to track 24 th florbetapi dardized uptake

(=2

vnlue(SUV)mno(SUVR)dnngssmdmr&xedwuchmgumMmd:chmmldedmu

Chen 2015b Not having data for constructing a 2 x 2 table. The study was focused in the diagnostic potential of FDG
PET, florbetapir, PiB and CSF biomarkers in monitoring the progression from mild cognitive impairment
(MCI) to Alzheimer’s disease (ADD) and cognitively normal (NC) to MCI in a longitudinal study

Chincanini 2015 NothmgdxmfbrmmunmngaZmebh.Thumdywasﬁmmedonmm:mngd:ffenmsppmad:u
to amyloid-PET quantification and a longitudinal analyses of A deposition

Chincanni 2016 The study focused on the evaluation of brain amyloidosis (ELBA) with a new method on imaging of the
8E-forbetapir PET scan.

'We did notinclude this study because we preferred to include the Schreiber study for the following reasons:
® There was a high risk of duplication of participants with the Schreiber study, due to both studies

using the same ADNI database.

¢ The Schreiber study had more partidp 401 MCI particip pared to 62 in the
Chincarini study.

® The reason why there were no participants with MCI at baseline who maintained their condition at
the follow-up was not clear.

Durkanova 2015 Not having data for constructing a 2x 2 rable. The study was focused in evaluate five different test strategies
for integrating use of florbetapir and FDG PET informarion to predict rates of copnitive and functional
decline over 2 years

18F PET with florbetapir for the early diagnosis of Alzheimer's disease dementia and other d ias in people with mild cognitive 4
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(Continued)

Fan 2015

Greenia 2014

Not lnung dsmfor oonurucung a2 x 2 rable. The study was focused on investigating whether different
P genotypes infl d oognitive function, amyloid load, and disease progression over

time

Not having data for constructing a 2 x 2 table. The study was focused on evaluating the ** F-florbetapir
PET and the relatonship with cognitive decline in the oldest-old

Hochstetler 2014

Not having dara for constructing a 2 x 2 table. The study was focused on trying to define trajectories
of cognitive and functional decline, and characteristics associated with distinct trajecories, using Growth
Mixture Modeling

Joshi 2014

Not having data for constructing a 2 x 2 table. The study was focused on the estimation of longitudinal
change in A burden over 2 years

Klein 2015

Not having data for constructing a 2 x 2 table. The study was focused on the evaluation of narive space
d to SPM temp! ethods and a variety of possible SUVR refe ions with high

-

r

longitudinal change in the SUVR at 24 months

Landan 2014

Not having data for constructing a 2 x 2 table. The study was focused on the '® F-flarbetapir PET longi-
tudinal evaluation in cognitively normal, MCI andADD participants, examining characteristics ofmr-
ma!' U 'W!d! hrhrachald Barks mdm A of_.[ u@n 1 on
estimated trajectories across the ennmnngeofamylmd measurements

Landan 2016

Lee 2015

This study was focused on comparing p with amyloid beta negative MCI and participants with
ADD enrolled in the Alzheimer’s Disease Neurmmagng Inmmve (ADNI) with their Af amyloid positive
c parts on a number of clinical, psychological, and biomarker characteristics with an average
available follow-up time for longitudinal cognitive measurements of 1.4 + 0.8 years.
The conversion rate in those MCI participants with PET negative was 11% and the conversion in those
with PET positive was 45%
We did not include this study, and we preferred Schreiber 2015 to be included for the following reasons:

o There was a high risk of duplication of participants with the Schreiber study, due to the use of the
same ADNI dacabase and Landau was the second author of the Schreiber study.

o The Schreiber study had more p 401 MCI partici
study.

o The follow-up was longer in the Schreiber study: 1.6 + 0.7 years and in the Landau study it was 1.4
+ 0.8 years,

ip p pared to 217 in the Landan

Not having data for constructing a 2 x 2 table. This study was f d in the correlation b florb
and FDG PET and cognition measured by MMSE at follow-up

Lim 2014

Manitsirikul 2015

Not having data for constructing a 2 x 2 uN&Thnsmdywufomdonevﬂusnng the florbetapir starus
ar baseline and different cognitive comp at 36 month

Nothavmg&mforcmmumngaZthﬁk Themxdyvmfomudondwulanomhpretwemmgmﬂ
distributions of brain fibrillar amyloid d biomarkers in brain (FDG) and CSF
(uu),bnmmmnlchange.mdcogm:veﬁmmonat%-monthfoﬂawup

18F PET with florbetapir for the early diagnosis of Alzheimer's disease d tia and other di ias in people with mild cognitive Q

impairment (MCI) (Review)
Copyright ©2017 The Coch

Collaboration. Published by John Wiley & Sons, Ltd.

104



(Continued)

Margolin 2013

Mathotaarachchi 2015

Not having data for constructing a 2 x 2 table. The study was focused on evaluating the *Fflorbetapir
PET and the relationship with cognitive decline at follow-up

Not having data for constructing a 2 x 2 table. The study was focused on the regional effects of amyloid
retention measured by the '*F-florbetapir PET scan on the rate of hypometabolism measured by FDG
PET scan over the follow-up

Martsson 2014a

This study was focused on comparing the diagnastic test accuracy with CSF AB42 and the " F-florbetapir
PET scan in three different groups, healthy ls, Alzheimer’s disease d ia, and MCI (progressive
vs stable MCI) participants
'We did not include this study, as we preferred Schreiber 2015 to be included for the foll

. ThuewuahlghmkofduphanonofpuuapmmwuhtheSdmibeumdy.duetobothatudm
using the same ADNI database and two authors from the Schreiber study (Landau and Jagust) also
worked in the Martsson study.

o The Schreiber study had more partidpants, 401 MCI participants compared to 224 in the Mattson
study.

o The follow-up was similar: Schreiber study: 1.6 + 0.7 years; Martsson study: in those with stable
MCI, the follow-up was 2.2 + 0.3 years and in those with progressive MCI, the follow-up was 1.7 + 0.6
years.

Mattsson 2014b

Mattsson 2015a

Nothaving data for constructing a 2 x 2 table. Thusmdywasfocusedmdmmmthemtmwhch@l:
and "®F-florbetapir PET contribute independ fi ion in AD studies, and to determine
the nature and degree of pathology in discordandy Iy classified s in healthy Is, ADD pati
and MCI pardcipants

Not having data for constructing a 2 x 2 table. The study was focused on testing if CSF and amyloid beta
PET scan biomarkers were independently related o other Alzheimer’s disease markers, and to examine
individuals who were discordantly classified by these two biomarker modaliries with a follow-up for up to
three years

Mattsson 2015b

Not having dara for constructing a 2 x 2 table. The study was focused on relationships in a large number
of brain regions in MCI participants with cognitive evaluations for up to three years with Logical Memory
delayed recall and Rey Auditory Verbal Learning Test delayed recall

Ming 2015

Not having data for constructing a 2 x 2 table. The study was focused on MCI participants and **F-
forbetapir at baseline and follow-up for up to three yearswith cognitive evaluations with MMSE, ADAS11
and CDR sum of boxes

Mohades 2014

Morbelli 2015

Not having data for constructing a 2 x 2 mble. The study was foused on i d

a2 Semacs e

in *®F-florbetapir accumulators and nonaccumulators based on a 24-month assessment

Not having dara for constructing a 2 x 2 table. The study was focused on MCI participants thar had
longitudinal evaluation with the **F-florbetapir PET scan over two years and different methods to establish
the PET positivity

Pascoal 2016

Not having dara for constructing a 2 x 2 table. The study was focused on neuropsychological and dinical
decline in participants with MCI and if they were associated with brain amyloid-beta deposition and tau
hyperphospharylation
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impairment (MCI) (Review)
Copyright ©2017 The Coch

Collaboration. Published by John Wiley & Sons, Ltd.

105



(Continued)

Pascoal 2017

The study was focused on amnestic MCI individuals andwhedurrhuynagtm between AB aggregarion
and tau hyperphosphorylation could determine the progression from amnestic MCI to ADD dementia
We did not include this study b we preferred the Schreiber study to be included for the following
reasons:

o They used the same ADNI database and 279 of 314 MCI participants in Pascoal 2017 were also
included in Schreiber 2015.

¢ The Schreiber study had more partidp 401 MCI partici
study.
Dr Pascoal kindly responded to some questions regarding the method of his study and provided the ADNI
identification code of the participants (mail received 16/06/2017)

d o 314 in the Pascoal

¥ r

Pontecorvo 2011

Not having data for constructing a 2 x 2 table. The study was focused on the evaluation of the correlati
of Alorberapir SUVR with cognitive change from baseline to month 24 in MCI and cognitively normal
participants, PET PiB, and CSF amyloid and tan levels

Risacher 2014

NorhaungdauﬁorcamtrumngaZxZubh.Thelmdym d on the comparative of
two-year change in amyloid dep gl bolism, and hip pal atrophyin healthy Is,
MCI and ADD participants

Shokouhi 2016

Not having data for constructing a 2 x 2 table. The study was focused on evaluating the effect of refi
tissue normahzamn in a test-retest '"®F-florbetapir SUVR study using differant referenios regions and

luating the lation b I8E_forbetapir PET and concurrent CSF AB1-42 levels in a MCI
cohort over the course of 2 years

Siderowf 2013

Not having data for constructing a 2 x 2 table. The study was focused on evaluating cognitive decline
measured by ADAS-cog in participants with negative and positive '*F-florbetapir PET scan imaging with
a clinical follow-up of 18 months

Teipel 2015

Not having dara for constructing a 2 x 2 table. The study was focused on comparing penalized

analysis, with more classical unregularised regression models in respect mpndmnngoonvmﬁomMCl
to ADD in 127 MCI subjects who had a dinical follow-up between 6 and 31 months

Toledo 2015

Not having dara for constructing a 2 x 2 table. Thamldywufocmedondmrmxmngthaasmmon
between CSF and PET amyloid biomarkers (cross-sectional and longitudinal Yamd piing
the cut-offs for these measures

Wisse 2015

Xu 2016

Not having data for constructing a 2 x 2 table. The study was f d on charactensing MCI particip

separated into four gtonps acoord.mg to their abnormal amyloid-beta 42 levels and abnormal hippocampal
lume or hyp using fluorodeoxyglucose PET and the conversion rate at 24 months

The smdywufocuudonuploungthemmbunan of different neuroimaging modalines in their pre-
dictive power and characterised the sensiti rkers from each modali
We did not include this study, as we preferred the Schreiber study to be incl d d for the foll

. Thgyusadd:eumeADNIdmbmmd700fll°MCIpmpanumXu20!6weneahomdudnd
in Schreiber 2015.

o Schreiber had more participants: 401 MCI participants compared to 110 in the Xu study.

A B: Amyloid Beta

18F PET with florbetapir for the early diagnosis of Alzheimer's disease d tia and other di ias in people with mild cognitive 44

impairment (MCI) (Review)
Copyright ©2017 The Coch

Collaboration. Published by John Wiley & Sons, Ltd.

106



ADAS11: Alzheimer’s disease scale-11

ADAScog: Alzheimer's Disease A
ADD: Alzheimer’s disease d i

Scale-Cognitive subscale

ADNI: Alzheimer’s Disease Neuroimaging Initiatve

CDR: Clinical dementia raring

CSF: Cerebrospinal fluid

ELBA: Evaluation of brain amyloidosi
FDG: Fluorodeoxyglucose

MCI: Mild cognitive impairment
MMSE: Mini-mental state examination
PET: Positron emission tomography
PiB: Pitrsburgh compound B

SPM: statistical parametric mapping
SUV: Standardised uptake value
SUVR: Standardised uptake value ratio

Characteristics of ongoing studies [ordered by study ID]

JPRN-UMIN000019926

Trial name or tide

Clinical and neurcimaging study on preclinical Alzheimer’s disease

Estimation of ion rate ar 36

Target condition and reference standard(s)

ified -

ths of follow-up, reference standard not spec-

Index and comparator tests

'8F-forbetapir, PET PiB, '® F-lutemetamol

Starting dare 2016

Contact information Hircshi Mori
mon@med.csaka-cu.acjp

Notes

NCTo01325259

Trial name or title

FluoroAv45 Imaging Research-in Alzheimer’s Disease (FAIR-AD)

Target condition and reference standard(s)

Cogitive decline after 2 years of follow-up, reference standard not specified

Index and comparator tests '8F-forbetapir

Starting dare 2009

Contact information vincent.camus@univ-tours.fr
Notes

18F PET with florbetapir for the early diagnosi

of Alzh s disease d tia and other di

impairment (MCI) (Review)
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NCTo1554202

Trial name or tide Multi-modal Neuroimaging in Alzheimer’s Disease (IMAP)

Target condition and reference standard(s) Cognitive decline over three years of follow-up, reference standard nort specified
Index and comparator tests '8F-florbetapir

Starting dare 2008

Contact information Vincent de La Sayette, University Hospital, Caen

Notes

NCT01638949

Trial name or tde Multi-modal Neuroimaging in Alzheimer’s Disease (IMAP+)

Target condition and reference standard(s) Cognitive decline over three years of follow-up, reference standard not specified
Index and comparator tests '8F-florbetapir

Starting date 2012

Contact information Vincent de La Sayette, University Hospital, Caen

Notes

NCT01687153

Trial name or tide

A Swudy of Brain Aging in Vietnam War Veterans (DOD-ADNI)

Target condition and refe dard(s) Cognitive decline over one year of follow-up, reference standard not specified
Index and comparator tests '®Fflorbetapir
Starting dare 2012
Contact information Michael W. Weiner, University of California, San Francisco
Paul Aisen, USC Alzheimer’s Therapeutic Research Institute (ATRI)
Ronald Petersen, Mayo Clinic
Notes

18F PET with florbetapir for the early diag

impairment (MCI) (Review)
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NCT01746706

Trial name or tide Can the A of the Subhippocampal Region Contribute to the Detection of
Early Diagnosis of Alzheimer’s Disease? A Validation Study Using PET With florbetapir
(AV45)

Target condition and reference standard(s) Cognitive decline over two years of follow-up, reference standard not specified

Index and comparator tests '8F-florbetapir

Starting dare 2011

Contact information Bernard Belaiguesa, Assi Publique Hopitaux De Marseille

Notes

NCT02164643

Trial name or tidle Longitudinal Study of Brain Amyloid imaGing in MEMENTO (MEMENTOAmy-
Ging)

Target condition and reference standard(s) Cognitive decline over two years of follow-up, reference standard not specified

Index and comparator tests '®F-florbetapir and **F-flutemetamol
Starting date 2014
Contact information Genevieve Chene, CIC-EC7 - ISPED - CHU de Bodeaux
Notes
NCT02330510
“Trial name or tide Amyloid and Glucose PET Imaging in Alzheimer and Vascular Cognitive Impairment
Parients With Significant White Matter Disease (MITNEC Cé)
Target condition and refe dard(s) Cognitive decline over two years of follow-up, reference standard not specified
Index and comparator tests '8F-florbetapir
Starting date 2014
Contact information Maryam Niapour, maryam.niapour@sunnybrook.ca
Christopher JM Scott, christopher.scott@sri.utoronto.ca
Notes
18F PET with florbetapir for the early diagnosis of Alzheimer's disease d tia and other di ias in people with mild cognitive Ly
impairment (MCI) (Review)
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NCT02343757

Trial name or tide Alzheimer’s Disease Imaging With PET/MRI - Beta-amyloid
Target condition and reference standard(s) Assessing the diagnosis of a participant at one year of follow-up, reference standard not
specified

Index and comparator tests '8E_florbetapir

Starting date 2014

Contact information James O'Donnell, Jamesk. ODonnell@UH hospitals.org

Notes

NCT02854033

Trial name or title Alzheimer’s Disease Neuroimaging Initiative 3 (ADNI3) Protocol

Target condition and reference standard(s) Rate of progression to MCI ord ia due to ADD, reference standard not specified
Index and comparator tests 18E-florbetapir and "*F-florbetaben

Starting date 2016

Contact information Paul Aisen, Director, Alzheimer’s Therapeutic Research Institute, University of Southern

California

Notes
ADD:Alzhetmer sdiseasedementla
MCI: Mild cognitive impairment
PET: Positron emission tomography
PiB: Pittsburgh Compound B

18F PET with florbetapir for the early diagnosis of Alzheimer's disease dementia and other d ias in people with mild cognitive 48

impairment (MCI) (Review)
Copyright ©2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

110



DATA
Presented below are all the data for all of the tests entered into the review.

Tests. Data tables by test

No. of No. of
Test studies participaats
1 MCI to ADD by visual 1 47
assessment from 2 to less than
4 years of follow-up
2 MCI to ADD by visual 1 401
assessment from 1 to less than
2 years follow-up
3 MCI o ADD by SUVR at 1 to 1 401
less than 2 years follow-up
4 MCI to any form of dementia 1 5

Test |. MCI to ADD by visual assessment from 2 to less than 4 years of folow-up.

Review  |8F PET with florbetapr for the sarly diagnosis of Alzheimer s dissase dementia and other demantias n people with mid cognitive impairment (MCD)

Test | M to ADD by visual assessment from 2 to less than 4 y=ars of folow-up

Study T P N TN Sensitivity Spadficity Sengithity Spadicty
Doraiswarmy 2014 6 1l k] 27 Qe7[Q30,Q91] Q7I[054,Q85] — =
2 42 04 Qs 08 I © 02 04 Q& QB 1
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Test 2. MCI to ADD by visual assessment from | to less than 2 years follow-up.

Review  18F PET with florbetaprr for the sarly diagnosis of Alzher s disease d iz and other ias in people with mid cognitve impairment (MO)

Test 2 MO to ADD by visual assessment from | to less than 2 years folow-up

Study TPORP AN TN Sensithity Spechiity Sensitiity Spaciicty
Scheer201S 54 142 7 198 089[Q7B,095] QSA[0S3044] =¥ -
0 02 04 06 03 1 Q 0z 04 as 03 ]

Test 3. MCI to ADD by SUVR at | to less than 2 years folow-up.

Reviews  |EF PET with florbetapir for the sarly diagnosis of Alzher s dismase i and other o ias i people with mid cognitve impairment (MC)

Test 3 MO to ADD by SNVR at | to less than 2 ymars fllowup

Study L I VI Sensitnity Spectity Sensiinity Spacificty
Scheber 2015 53 6B 8 |72 QB7[Q76094] QSI[045054] —- -

0 02 04 05 08 | 9 02 04 a6 03 |

Test 4, MCI to any form of dementia.

Revew  |5F PET with florbetaprr for the sarly dagnosis of Alzheimer s disease dementia and other dementias in pecple with mid cognitive impairment (MCT)

Test 4 MO toany form of dementa

Seudy T PP AN TN Sensitiviey Spectiity Sensitwity Specicty
Kawas 2013 2 | 1 | 067[Q09,099]  QSO[001,099]
¢ 01 24 06 D2 | Q@ 4arx 04 as 08 |
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APPENDICES

Appendix |. Glossary

Aetiology: the cause, set of causes, or manner of causarion of a disease or condition.

Amyloid beta (Af): an amyloid thatis derived from a larger precursor protein and is the primary component of plaques characteristic
of Alzheimer’s disease.

Biomarker: measurable and quandfiable biological parameters (e.g., specific enzyme concentration, specific hormone concentration,
preaenoe of bxologzcal subnanm) which serve as indices for health- and physiology-related assessments, such as disease risk, psychiatric
and its effects, disease diagnosis; metabolic processes; etc.

Bolus: ann@edoseof:dmgurothermedmmlpmpamnngmaﬂaxonoe

Cingulate cortex: one of the convolutions on the medial surface of the cerebral hemispheres.

Cortical: the thin layer of grey matter on the surface of the cerebral hemisph It reaches its highest develop inh and is
responsible for intellectual faculties and higher mental functions.

Epiphenomenon: A secondary effect or by-product. A secondary symptom or pathology, oocurring simultaneously with a disease or
condition bur not directly related to it.

Frontotemporal: relating to the frontal and the temporal cerebral lobes.

Himpnhology' the study of changes in tissues caused by disease.

Hypothyroidism: a synd thar results from abnormally low secretion of thyroid hormones from the thyroid gland.

ladex test: the test under evaluaton.

Ia vivo: (of processes) performed or taking place in a living organism.

Ligand: a molecule that binds to another molecule, usedspemllytomfertoamallmoleaﬂe that binds specifically to a larger
molecule, e.g., an antigen binding to an antbody, a h or inding to a receptor, or a substrate or allosteric
effector binding to an enzyme.

Neuritic plaques: accumulations of extracellularly deposited amyloid fibrils within tissues. Is one of the hallmarks of Alzheimer’s
disease.

Neurofibrillary tangles: abnormal structures located in various parts of the brain and composed of dense arrays of paired helical
filaments (neurofilaments and microtubules). Are agpregares of hyperphosphorylated tau protein that are most commonly known as a
primary marker of Alzheimer’s disease.
Parietal lobe: upper central part of the cerebral hemisphere. It is located anterior to the occipital lobe, and superior to the temporal
lobes.
Positron: an extremely small piece of matter with a positive electrical charge, having the same mass as an electron.
Precuneus: is a part of the parietal lobe of the brain, lying on the medial surface of the cerebral hemisphere.
Prodromal: relating to prodrome; indicating an early stage of a disease.
Radionuclide (sometimes called a radioisotope or isotope): is a chemical which emits a type of radioactivity called gamma rays. The
ndnoactmty canbe d d by special

dard: the best availabl hod for establishing the presence or absence of the target conditon.
Sensitivity: a measure of a test’s ability to correctly detect people with the disease. Itis the proportion of diseased cases that are correctly
identified by the test. It is calculated as follows: Sensitivity = Number with disease who have a positive test/Number with disease.
Specificity: a measure of a test’s ability to correctly identify people who do not have the disease. It is the proportion of people without
the target disease who are correctly identified by the test. It is calculared as follows: Spedficity = Number without diseass who have a
negative test/Number without disease.
Stilbene: organic compounds that contain 1,2-diphenylethylene as a functional group.
Target condition: the diseass or condition that the index test is expected to detect.
18F PET with florbetapir for the early diagnosis of Alzheimer's disease dementia and other d ias in people with mild cognitive 51
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Temporal lobe: lower lateral part of the cerebral hemisph ponsible for auditory, olfactory, and semantic processing. It is locared
inferior to the lareral fissure and anterior to the occipital lobe.
Vascular: relating to, affecting, or consisting of a vessel or vessels, especially those which carry blood.

Appendix 2. Search strategy for *F-florbetapir Ag scan

Source Search strategy

MEDLINE In-process and other non-indexed dtationsand Med- 1. Florbetapir.ti,ab,nm.
line® 1946 to May 2017(Ovid SP) 2. (AMYViD or amyvid*).ti,ab,nm.
3. “florbetapir-fluorine-18”.t,ab,nm.
4. “18F-AV-45" or “(18)F-AV45" or *[18FJAV45” or “[(18)
FJAV45”.1d,ab
5. “[18F] Florbetapir”.d,ab,am.
6. “florbetapir-PET".ti,ab,nm.
7. or/1-6
8. Fluonine Radioisotopes/du
9. Aniline Compounds/du
10. Ethylene Glycols/du
11. Stilbenes/du
12. Radioligand Assay/
13. radioligand® .ti,ab.
14. or/8-13
15. Alzheimer Disease/ri [Radionuclide Imaging]
16. Plaque, Amyloid/ri [Radionuclide Imaging]
17. or/15-16
18. 14 and 17
19.7 or 18

Embase 1974 to May 2017 (Ovid SP) 1. Florbetapir.ti,ab.
2. (AMYViD or amyvid*).t,ab.
3. “forbetapir-flucrine-18.t,ab.
4. “18F-AV-45" or “(18)F-AV45” or “[18F]JAV45" or *[(18)
FJAVA45”.d,ab
5. “[18F]Florbetapir”.a,ab.
6. “Aorbetapir-PET".ti,ab.
7. exp florbetapir £ 18/
8. or/1-7
9. exp *radioligand/
10. Alzheimer disease/
11. Alzheimer*.ti,ab.
12. amyloid plaque/di [Diagnosis]
13. mild cognitive impairment/
14. or/10-13
15. 9 and 14
16.8or 15
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PsycINFO 1806 t May 2017 (Ovid SP)

1. Florbetapir.ti,ab.

2. (AMYViD or amyvid*).ti,ab.

3. “florbetapir-luorine-18".ti,ab.

4. “18F-AV-45" or *(18)F-AV45" or “[18F]AV45" or “[(18)
FJAV45”.t,ab

5. “[18F] Florbetapir”.t,ab.

6. “Aorbetapir-PET™.ti,ab.

7. orl1-6

BIOSIS Citation Index ( Thomson Reuters Web of Science) (1922
to May 2017)

Web of Science Core Coll including the Science Citation
Index and the Conference Proceedings Citation Index (Thomson
Reuters Web of Science)

(1946 to May 2017)

LILACS (BIREME)

Topic=(Florbetapir OR AMYVID OR amyvid* OR “florbetapir-
fluorine-18" OR “18F-AV-45” OR “[18F|Florbetapir” OR “flor-
becapin-PET?)

Timespan=All years. Databases=BCI

Topic=(Florbetapir OR AMYVIiD OR amyvid* OR “florbetapir-
fluorine-18" OR “18F-AV45" OR “[18F|Florbetapir® OR “flor-
betapir-PET”)
Timespan=All years. Databases=SCI-EXPANDED, SSCI, A&
HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, CCR-EX-
PANDED, IC

Florbetapir OR AMYViD OR amyvid* OR *lorbetapir-fuorine-
18” OR “18F-AV45" OR “[18F]Florbetapir” OR “Rorbetapir-
PET” [Words]

CINAHL (EBSCOhost) (1980 to May 2017)

$1 TX Florbetapir

$2 TX AMYViD

$3 TX amyvid*

$4 TX “Alorbetapir-fluonne-18”

§5 TX “18F-AV45"

$6 TX *[18F] Florbetapir”

$7 TX “florbetapir-PET”

$881 OR S2 OR 83 OR 84 OR 85 OR 86 OR §7

Clinical Trials.gov (www.clinicaltrials.gov)

Werld Health Organization International Clinical Trials Registry
Platform (WHO ICTRP) (http://apps.who.int/trialsearch)

Florbetapir OR AMYViD OR amyvid* OR “florbetapir-fluorine-
18” OR “I18F-AV45° OR °[18F]Flarbetapir® OR “forbetapir-
PET”

Florbetapir OR AMYViD OR amyvid OR “florbetapir-fluorine-
18” OR “18F-AV45" OR “[18F]Flarbetapir” OR “forbetpir-
PET"

ALOIS, the Coch Dy & Cognitive Imprave-
ment Group’s specialized register of dementia studies (heep://
www.medicine.ox.ac.uk/alois/).

Imaging AND PET
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Appendix 3. Tables (2 x 2) cross-relating index test results of the reference standards
Table 1. Progression from mild cognitive impairment (MCI) to Alzheimer’s disease dementia (ADD)

Tndex test inf Ref dard inf
ADD present ADD abseat
Index test-positive '8E-florbetapir PET ligand for AB (+) who progress *F-florbetapir PET ligand for Af (+) who remain
w ADD (TP) MCI (FP) and **F-florbetapir PET ligand AB (+)
who progress o non-ADD (FP)
Index test-negative '8F-florbetapir PET ligand for Af (-) who progress '*F-florbetapir PET ligand for AB (-) who remain
to ADD (FN) MCI (TN) and '®F-florbetapir PET ligand for Ap
(-) who progress to non-ADD (TN)
ADD:Alzhetmer sdiseasedementia
FN: False negative
FP: False positve

MCI:Mildcogattivelmpalrment

PET:Posttronemi sslontomography

TN: True negative
TP: True positive
Table 2. Progression from mild cognitive impai (MCI) to non-Alzheimer’s disease dementia (non-ADD)
lm test £ B ofc 4 A ofe
Non-ADD present Non-ADD absent
Index test-positive '8F-florbetapir PET ligand for AB (+) who progress '*F-florbetapir PET ligand for Af (+) who remain
to non-ADD (TP) MCI (FP) and
*F-florbetapir PET ligand for AB (+) who progress
w ADD (FP)
Index test-negative '8Eflorbetapir PET ligand for Af (-) who progress '*F-flarbetapir PET ligand for AS (-) who remain
to non-ADD (EN) MCI (TN) and
1E-florbetapir PET ligand for AB (-) who progress
t ADD (TN)
ADD:Alzketmer sdiseasedementla
FN: False negative
FP: False positive

MCI: Mild cognitive impairment
PET:Positronemi sslontomography

TN: True negative
TP: True positive

Table 3. Progression from mild cognitive impairment (MCI) to any form of dementia
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lm m 'y B ofs A A 1
Aany forms of dementia present Dementia abseat
Index test-p '8F-florbetapir PET ligand for Ap (+) who progress '*F-florbetapir PET ligand for Af (+) who remain
o any form of dementia (TP) MCI (FP)
Index test-negarive '8E_florbetapir PET ligand for Af (-) who progress '*F-florbetapir PET ligand for AB (-) who remain
to any form of dementia (FN) MCI (TN)
FN:Falsenegative
FP: False positive

MCI:Mildcognitivelmpalrment

PET:Positronemissiontomography

TN: True negative
TP: True positive

Appendix 4. Assessment of methodological quality table: Quality Assessment of Diagnostic
Accuracy Studies 2 (QUADAS-2) tool

Domain Patient selection Index test Reference standard Flow and timing
Description Describe methods of pa-  Describe the index test  Describe the reference Describe
dent selection: describe and how it was con- standard and how it any patient who did not
included  participants ducted was conducted and in- receive the index test(s)
(prior testing, presenta- and interpreted terpreted or reference standard, or
ton, intended use of in- both, or who were ex-
dex test and setting) cluded from
the 2 x 2 table (refer to
flow
diagram): describe the
time
interval and any inter-
ventions
between index test(s)
and reference standard
Signalling  q Was a iveorran- Were the index test re- Is the reference standard Was there an appropri-
(yes/no/unclear) dom sample of patents sults interpreted without likely to correctly classify ate interval between in-
enrolled? knowledge of the results the target condition? dex test(s) and reference
of the reference stan- standard?

dard?

Was a case-control de-

If a threshold was used,

‘Were the reference stan-

Did all patients receive a

sign avoided? was it prespecified? dard results interpreted dard?
without knowdedge of
the results of the index
18F PET with florbetapir for the early diagnosis of Alzh *s disease dementia and other d in people with mild cognitive 55
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(Continued)

test?
Did the study avoid in- Did all patients receive
appropriate exclusions? the same reference stan-
dard?
Were all patients in-
cluded in the analysis?
Risk of bias (high/low/ Could the selection of Could the conductorin- Could thereferencestan- Could the patientflow
unclear) patients have introduced terpretation of the in- dard, its conduct, or its have introduced bias?
bias? dex test have introduced interpretation have in-
bias? troduced bias?
Concems regarding Are there concerns that Are there concerns that Are there concems that
applicability (high/low/ theincluded participants the index test, its con- the targer condition as
unclear) did normarch thereview duct, or interpretation defined by the ref.
question? differ from the review standard does not macch
question? the review question?

Appendix 5. Anchoring statements for quality assessment of '®F-florbetapir Ag scan diagnostic
studies

Table 4. Review question and inclusion criteria

Category Review g Inclusion criteria
Parients Participants with mild cognitive impairment (MCI), Participants thar fulfil the criteria for the clinical diag-
no dementia nosis of MCI at baseline
Index test '8E-florbetapir PET ligand for Af biomarker '8F forbetapir PET ligand for Af biomarker
Target condition ~ Alzheimer’s disease d ia (ADD) (prog ADD (progr from MCI to ADD)
from MCI to ADD) Any other forms of dementia (progression from MCI
Any other forms of dementia (progression from MCI  to any other forms of dementia)
w© any other forms of dementia
Reference sandard NINCDS-ADRDA; DSM; ICD; McKeith criteria; NINCDS-ADRDA; DSM; ICD; McKeith criteria;
Lund criteria; I ional Behavioural Variant FTD Lund critenis; I ional Behavioural Variant FTD
Criteria Consortium; NINDS-ARIEN criteria Criteria Consortium; NINDS-ARIEN criteria
OQutcome N/A Data to construct a 2 x 2 table
Study design N/A Longitudinal cohort studies and nested case-control
studies if they incorporate a delayed verification desipn
(case-control nested in cohort studies)
ADD Al heimad s
18F PET with florbetapir for the early diagnosis of Alzh *s disease dementia and other d in people with mild cognitive 56
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DSM: Diagnostic and Statistical Manual of Mental Disorders

FTD: Frontotemporal dementia

ICD: International Classification of Diseases

MCI: Mild cognitive impairment

NINCDS-ADRDA: Natonal Institute of Neurological and Communicative Disorders and Stroke and the Alzheimer’s Disease and
Related Disorders Association

NINDS-AIREN: National Institute of Neurological Disorders and Stroke and Association Internationale pour la Recherché et
I'Enseignement en Neurosciences

PET: Positron emission tomography

Anchoring statements for quality assessment '*F-florbetapir PET ligand for Af diagnostic studies

We have provided some core anchoring statements for quality in the diagnostic test accuracy (DTA) review of the '#F-
florbetapir PET ligand for AB biomarker in d ia. These are designed for use with the Qualiry Assessment of Diagnostic
Accuracy Studies 2 (QUADAS-2) tool and are based on the guidance for quality assessment of D'TA reviews of Informant Questionnaire
on Cognitive Decline in the Elderly (IQCODE) in dementia (Quinn 2014). In assessing individual items, the score of unclear should
only be given if there is genuine uncertainty. In these situarions, we contacted the relevant study teams for additional informarion.
‘Whenever we scored ane question as high risk of bias, we considered the study as having a high risk of bias.

Table 5. Anchoring statements to assist with the "Risk of bias” assessment

Question Response and weighting Explanation
Patieat selection
‘Was the sampling method appropriate? No = high risk of bias ‘Where sampling is used, the designs least
Yes = low risk of bias likely to cause bias are consecutive sam-
Unclear = unclear risk of bias pling or random sampling. Sampling that
is based on ol or selecting subj
from a clinic or research resource is prone
to bias
Was a case-control or similar design No = high risk of bias Designs similar © case-control that may
avoided? Yes = low risk of bias introduce bias are those designs where the
Unclear = unclear risk of bias study team deliberarely increase or decrease

the proportion of subjects with the target
condition, which may not be representa-
tive. Some case-control methods may al-
ready be excluded if they mix subjects from

various settings
Are exclusion criteria described and appro- No = high risk of bias ‘We automarically graded the study as un-
priate? Yes = low risk of bias clear if the study authors did not detail ex-
Unclear = unclear risk of bias clusions (pending contact with study au-
thors)

Where astudy details exclusions, we graded
the study as "low risk’ if we considered ex-
clusions to be appropriate. Certain exclu-
sions commeon to many studies of dementia

are: medical instabiliry; inal di al-
hal/enbs a. -
e PSY-
18F PET with florbetapir for the early diagnosis of Alzheimer's disease d tia and other di ias in people with mild cognitive 57
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(Continued)

Index test

TR NI A e i
conditions

Exclusions are not appropriate if they com-
prise ‘difficult to diapnose’ patients

'We labelled post-hoc and inappropriate ex-
clusions as at "high risk’ of bias

Was the '#F-florbetapir PET ligand for AB  No = high risk of bias
biomarker’s Yes = low risk of bias
assessment/interpretation performed with- Unclear = unclear risk of bias
out

knowledge of clinical dementia diagnosis?

Terms such as *blinded’ or "independently
and without knowledge of are sufficient
and full details of the blinding procedure
are not required. Interpretation of the re-
sults of the index test may be influenced
by knowledge of the results of the reference
standard. If the index test is always inter-
preted prior to the reference standard, then
the person interpreting the index test can-
not be aware of the results of the reference
standard and so this item could be rared as
yes'.

For certain index tests, the result is objec-
tive and knowledge of the reference stan-
dard should not influence the result, e.g,
level of protein in cerebrospinal fluid; in
this instance, the qualiry assessment may be
“low risk even if blinding was not achieved

Was the ' F-florbetapir PET ligand for AB  No = high nisk of bias
biomarker’s Yes = low nisk of bias
threshold prespecified? Unclear = unclear risk of bias

For scales and biomarkers, there is often
a reference point (in units or caregories)
above which subjects are dassified as 'est-
positive’; this may be referred to as the
threshold, dlinical cut-off, or dichotomisa-
tion point. A study is classified at high risk
of bias if the study authors define the op-
timal cut-off post-hoc based on their own
‘ndydml_ 1 . v&‘ hrechald
to maximise sensitivity and/or specificity
may lead to overoptimistic measures of test
performance. Certain papers may use an
alternative methodology for analysis that
does not use thresholds and these papers
should be classified as not applicable

Was the '*F-florbetapir PET ligand for AB  No = high risk of bias
scan interpretation done bya trained reader  Yes = low nisk of bias

If a trained reader physician performed the
scan interpretation, we scored this item as

physician? Unclear = unclear risk of bias 'yes’
If no definition of trained reader was done,
we scored this item as "unclear’
18F PET with florbetapir for the early diagnosis of Alzheimer's disease dementia and other d iasin people with mild cognitive 58
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If a nontrained reader physician performed
the scan interpretation, we scored this item

as’nd
Did the study provide a clear definition of No = high risk of bias If the study clearly stated the definition of
what was considered to be a '8 F-florbetapir  Yes = low risk of bias a positive result (e.g. SUV), we scored this
PET ligand for Af biomarker’s positive re- Unclear = unclear risk of bias item as "yes'
sule? 1f the study did not givea definition of whar

it considered a positive result or the defini-
tion of a positive result varied between the
participants, we scored this item as 'no’

If the study gave insufficient information
o permit judgement, we scored theitem as

"unclear’
Reference standard
Is the assessment used for clinical diagnosis No = high nisk of bias C ly used i ional criteria to
of dementia acceptable? Yes = low risk of bias assist with clinical diagnosis of dementia
Unclear = unclear risk of bias induded those detailed in DSM-IV and
ICD-10.

Critenia specific to dementa subtypes in-
cluded but were not limited t NINCDS-
ADRDA aitenia for Alzheimer’s demen-
tia; McKeith aiteria for Lewy body de-
A Ve tondl Be-
havioural Variant FTD Criteria Consor-
tium for frontotemporal dementia; and the
NINDS-AIREN critenia for vascular de-
mentia.
Where the critenia used for assessment were
not familiar to the review authors or the
Cochrane Dementia and Cognitive Im-
provement group (‘undear’), we classified
this item as "high risk of bias’

‘Were dinical assessments for demenda per- No = high nisk of bias Terms such as "blinded” or ’independently
formed without knowledge of the "*F-flor-  Yes = low risk of bias and without knowledge of” were sufficient
betapir PET ligand for Af biomarker? Unclear = unclear risk of bias and full details of the blinding procedure

were not required. Interpretation of the re-
sults of the reference standard may be in-
fluenced by knowledge of the results of the

index test

Patient flow

‘Was there an appropriate interval b No = high risk of bias As we test the accuracy of the '*F-flor-
1#F-florbetapir Yes = low risk of bias betapir PET ligand for Af biomarker for
PET ligand for AB biomarker and clinical Unclear = unclear risk of bias MCI progression to dementia, there will al-
dementia assessment? ways be a delay between the index test and
18F PET with florbetapir for the early diagnosis of Alzheimer's disease dementia and other d ias in people with mild cognitive 59
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d’! o p ol | "l'he
time b the refe dard and
the index test will influence the accuracy
(Geslani 2005; Okello 2007; Visser 2006)
, and therefore we noted time as a separate
vaniable (both within and becween studies)
and will test its influence on the diagnos-
tic accuracy. We have set a minimum mean
time to follow-up assessment of 1 year. If
more than 169 of subjects have assessment
for MCI progression before nine months,
this item was scored ‘no’

Did all subjects get the same assessment for
dementia regardless '®F-florbetapir PET

ligand for AB biomarker?

Were all patients who received
18F-florbetapir PET ligand
fOl’Aﬂ R ker’s induded in
the final

analysis?

No = high nisk of bias
Yes = low risk of bias
Unclear = unclear risk of bias

No = high nisk of bias
Yes = low risk of bias
Unclear = unclear risk of bias

There may be where particip
who score ‘test-positive’ on the index test
have a more detailed assessment. Where de-
mentia assessment differs between partici-
pants, this should be dassified as high risk
of bias

If the number of pati lled differs
from the number of parients induded in
the 2 x 2 table, then there is the potental
for bias. If parients lost to dropouts differ
systemarically from those who remain, then
estimates of test performance may differ.
If there are dropouts, these should be ac-
counted for; a maximum proportion of
dropouts for a study to remain at low risk
of bias has been specified as 20%

Were missing '"®*F-florbetapir PET ligand
for AB biomarker’s results reported?

No = high nsk of bias
Yes = low risk of bias
Unclear = unclear risk of bias

Where missing or uninterpretable results
are reported, and if there is substantial ateni-
tion (we have set an arbitrary value of 50%
missing data), we will score this as ‘no’. If
the study did not reporr these results, we
scored this as ‘unclear’ and we contacted
the study authors

‘Was the study with ** F-florbetapir PET lig-
and for A biomarker free of commercial

No = high nsk of bias
Yes = low nisk of bias
Undlear = unclear risk of bias

If the funding source is clearly stared and
is not commercial, this should be scored as
-

If the funding source is clearly stated and is
commercial, this should be scored as "yes *
Ifnot enough informaton is given to assess
whether the funding source is ¢ dal,
the scored is "unclear’

Anchoring statements to assist with assessmeat for applicability
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Question Explanation
Were included parients rep iveof  The included p should march the intended population as described in the re-
the general population of interest? vxevrquesnon.'l'heuwew thors should consider population in terms of symproms;
25 P ial disease preval setting, If there is a clear ground for suspecting
anunrepwuennmtpem’um,themmshmﬂdbnal:edpoonpphmblhty

Index test

Were sufficient dara on '®F-florbetapir
PET ligand for AB biomarker's application
given for the test to be repeated in an inde-
pendent study?

Variaton in technology, test execution, and test interpretation may affect estimate of
accuracy. In addition, the background, and training/expertise of the assessor should be
reported and taken in consideration. If ® F-florbetapir PET ligand for AB biomarker
was not performed consistently, this item should be rated poor applicability

Reference standard

‘Wias clinical diagnosis of d ia made in Formanymews,mdumnmwuand "Risk of bias’ assessments will already have

a manner similar to current clinical prac- d the d is. For certain reviews, an applicability starement relating

tice? to the reference mndud may not be applicable. There is the possibility that a form
of dementia assessment, although valid, may diagnose a far larger propartion of people
with disease than usual dinical practice. In this instance, the item should be rated poor
applicability

DSM:Di tcand Statistical M lof Men tal Disorders

FTD: Frontotemporal dementia

ICD: International Classification of Diseases

MCI: Mild cognitive impairment

NINCDS-ADRDA: Natonal Institute of Neurological and Communicative Disorders and Stroke and the Alzheimer’s Disease and
Related Disorders Association

NINDS-AIREN: Nauonal L
I'Enseign en N es

PET: Positron emission tomography
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5.2. Resultados de la segunda publicacion

18F PET with florbetaben for the early diagnosis of Alzheimer's disease dementia and
other dementias in people with mild cognitive impairment (MCI)

Gabriel Martinez, Robin WM Vernooij, Paulina Fuentes Padilla, Javier Zamora, Leon Flicker,
Xavier Bonfill Cosp

Cochrane Database of Systematic Reviews 2017, Issue 11. Art. No.: CD012883

Impact Factor 2017: 6.754

5.2.1. Resultado de las busquedas

Las diferentes estrategias de busqueda empleadas identificaron un total 1382 referencias.

Al final del proceso de revision, se incluyo una referencia con un total de 45 participantes con
deterioro cognitivo leve e identificamos cinco referencias como estudios en curso, que seran

incluidas en las siguientes actualizaciones de la revision.

5.2.2. Caracteristicas del estudio incluido

Seleccion de participantes y caracteristicas:

Respecto de la seleccion y caracteristicas de los participantes, el nimero de participantes fue
de 45 personas en total, derivados de clinicas de memoria locales en Australia. No se
informaron mas detalles sobre el muestreo y el reclutamiento de pacientes. El estudio tuvo un

seguimiento de cuatro afios de duracion.
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Se informaron solo los datos demograficos de los participantes con DCL y con una
clasificacion de positividad por la evaluacion cuantitativa (SUVR), en donde 24 participantes
fueron catalogados como positivos para amiloide cerebral y 21 como negativos para amiloide

cerebral a través del 18F-Florbetaben.

No se describe el porcentaje de mujeres en el estudio, la media de edad para aquellos
considerados como 18F-Florbetaben (+) fue de 73,5 afios (DS 6,9) y un promedio de educacion
de 13,8 (SD 4,2) afios y para aquellos considerados como 18F-Florbetaben (-), el promedio de

edad fue de 71,8 afos (DS 6,1) y el promedio de educacion fue de 13,5 (SD 3,0) afios.

Prueba indice: TEP con 18F-Florbetaben

Se inyect6 18F-Florbetaben por via intravenosa durante 38 + 17 segundos. Cada participante

recibid en promedio 286 + 19 MBq de 18F-Florbetaben.

Se analizaron las imagenes obtenidas entre 90 y 110 minutos después de la inyeccion.

Las imagenes de la TEP con 18F-Florbetaben fueron evaluadas por cinco médicos nucleares,
cegados a los datos clinicos de los participantes. Los evaluadores tenian una experiencia previa
limitada o nula para la interpretacion visual de la TEP amiloide y fueron capacitados con una

herramienta electronica de formacion.

Se utilizo el sistema de puntuacion de la captacion regional cortical del trazador (RCTU) para
evaluar el deposito de beta-amiloide en las siguientes regiones cerebrales: corteza frontal,
cingulado / precuneo posterior, corteza temporal y corteza parietal. Se asign6 un valor de 1, 2
o 3 de acuerdo a la captacion observada, desde una observacion sin absorcion del marcador,

hasta una absorcion de marcador pronunciada.

El enfoque de lectura mayoritaria entre los cinco evaluadores estableci6 el resultado final.
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La carga cuantitativa de AP neocortical se expresé como la SUVR promedio de la media
ponderada por area para las siguientes regiones de interés: frontal (que consiste en regiones
dorsolateral prefrontal, ventrolateral prefrontal y orbitofrontal), parietal superior, temporal
lateral, occipital lateral y cingulado anterior y posterior. El SUVR preespecificado utilizado

fue > 1,45 para considerar la TEP como positiva.

Condicion clinica objetivo y estandar de referencia:

Para la condicioén objetivo, demencia por enfermedad de Alzheimer, se utilizo el estandar de
referencia dado por los criterios NINCDS-ADRDA (McKhann 1984). Para los otros tipos de
demencia, se utilizaron como estandar de referencia los siguientes criterios diagnosticos:
McKeith 1996 para demencia con cuerpos de Lewy, criterios de Lund para demencia

frontotemporal (Neary 1998) y criterios NINDS (Hauw 1994) para PSP.

Flujo y tiempo:

El seguimiento de los 45 participantes incluidos en el estudio fue de cuatro afios en total. El

seguimiento fue logrado en los 45 participantes (100%).

Se evaluo la positividad visualmente para amiloide con el 18F-Florbetaben, donde 25 (56%)
participantes resultaron positivos y 20 (44%) participantes negativos para carga amiloidea

cerebral.

Cuando se usé la evaluacidn cuantitativa, 24 (53%) participantes resultaron positivos para
amiloide con el 18F-Florbetaben y 21 (47%) participantes fueron considerados negativos para

carga amiloidea cerebral.
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5.2.3 Evaluacion de calidad metodoldgica del estudio incluido

Se realizdo una evaluacion de la calidad metodologica al estudio incluido, a través del

instrumento QUADAS-II (Whiting2011), donde se encontr6 lo siguiente:

Seleccion de participantes

Se considerd que el estudio incluido tenia un riesgo poco claro de sesgo, ya que, adolece de
falta de informacion sobre los procedimientos de muestreo ni tampoco es posible determinar si

existieron exclusiones inapropiadas de participantes.

Prueba indice

En el dominio de prueba del indice, consideramos que el estudio tenia un bajo riesgo de sesgo
porque el umbral positivo utilizado en la evaluacion visual y cuantitativa estaba
preespecificado (Ong 2015). Ademas, los resultados de la prueba indice se interpretaron sin
conocer los resultados del estdndar de referencia. En nuestras dos preguntas de alerta

adicionales, el riesgo relacionado con la prueba de indice fue considerado bajo.

Estandar de referencia

Si bien, los estandares de referencia se establecieron claramente (McKhann 1984; McKeith
1996; Neary 1998; Hauw 1994), se considero6 que el estudio tenia un alto riesgo de sesgo porque
se informd que el neurdlogo tenia acceso a todos los resultados del estudio y a los registros

médicos personales para hacer el diagndstico (Ong 2015).

Flujo y el tiempo

Se considero que el estudio incluido tenia un alto riesgo de sesgo, ya que, en nuestra pregunta

de alerta adicional se detectaron posibles conflictos de interés debido al apoyo financiero para
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el estudio y, ademas, tres autores eran empleados del fabricante original del trazador y tres

autores eran empleados del actual fabricante del trazador.

Aplicabilidad

Para la evaluacion de la aplicabilidad, no hubo preocupacion de que los pacientes incluidos, el
entorno, y la realizacion e interpretacion de la prueba de indice no coincidieran con la pregunta
de revision. Sin embargo, la condicion objetivo (como se define en el estandar de referencia)
fue motivo de gran preocupacion debido al hecho de que el diagnéstico se realizd con pleno

acceso a los resultados del estudio y los registros médicos a los cuatro afios.

5.2.4. Exactitud diagnostica del estudio incluido

Al final del seguimiento de 4 afios, 21 (47%) participantes presentaron una DEA, 5 (11%)
participantes presentaron una demencia no-DEA y finalmente, 26 participantes (58%)

presentaron cualquier forma de demencia.

Progresion desde un DCL a una DEA

La progresion tuvo una sensibilidad de 100% (IC 95%: 84 a 100) y una especificidad de 83%
(IC 95%: 63 a 95) mediante evaluacion visual.

La progresion tuvo una sensibilidad de 100% (IC 95%: 84 a 100) y una especificidad de 88%

(IC 95%: 68 a 97) mediante evaluacion cuantitativa.

Progresion desde un DCL a una demencia no-DEA

La progresion tuvo una sensibilidad de 0% (IC 95%: 0 a 52) y una especificidad de 38% (IC
95%: 23 a 54) mediante evaluacion visual.

La progresion tuvo una sensibilidad de 0% (IC 95%: 0 a 52) y una especificidad de 40% (IC

95%: 25 a 57) mediante la evaluacion cuantitativa.
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Progresion desde un DCL a cualquier forma de demencia

La progresion tuvo una sensibilidad de 81% (IC 95%: 61 a 93) y una especificidad de 79% (IC
95%: 54 a 94) mediante evaluacion visual.

La progresion tuvo una sensibilidad de 81% (IC 95%:61 a 93) y una especificidad de 84% (IC

95%: 64 a 97) mediante evaluacion cuantitativa.
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ABSTRACT

Background

'®E-florbetaben uprake by brain tissue, measured by positron emission tomography (PET), is accepted by regulatory agencies like the
Food and Drug Administration (FDA)and the European Medicine Agencies (EMA) fousmngamylmd 1oad in people with dementia.
Its added value is mainly demonstrated by excluding Alzheimer’s pathology in an established d a diagnosis. However, the National
huuruu on AgmgaudAlzhumer’sAssouanon (INIA-AA) revised the diagnostic cnunaﬁ)rhlzhexmu’sdmueandoonﬁdenoemthe
di is of mild cognitive impai (MCI) due to Alzheimer’s disease may be increased when using some amyloid biomarkers tests
like "F-ﬂolbetaben. These tests, added to the MCI core dlinical criteria, might increase the dngiosuc test accuracy (DTA) of a testing
strategy. However, the DTA of '®F-florbetaben to predict the progression from MCI to Alzheimer’s disease d ia (ADD) or other
dementias has not yet been systematically evaluated.

Objectives

To determine the DTA of the **F-florbetaben PET scan for detecting people with MCI at time of performing the test who will dinically
progress to ADD, other forms of dementia (non-ADD), or any form of dementia at follow-up.

Search methods

The most recent search for this review was performed in May 2017. We searched MEDLINE (OvidSP), Embase (OwdSP), PsycINFO
(OvidSP), BIOSIS Citation Index (Thomson Reuters Web of Science), Web of Science Core Callection, including the Sdence Citation
Index (Thomson Reuters Web of Science) and the Conference Procsedings Citation Index (Thomson Reuters Web of Science), LILACS
(BIREME), CINAHL (EBSCOhust), Clinical Tals.gov (hteps://dinicaltrials.gov), and the World Health Organization International
Clinical Trials Registry Placform (WHO ICTRP) (htep://wwwewho.int/ictrp/search/en/). We also searched ALOIS, the Cochrane De-
mentia & Cognitive Improvement Group’s specialised register of dementia studies (htep://www. medidne.ox.ac.uk/alois/). We checked

18F PET with florbetaben for the early diagnosis of Alzheimer’s disease d ia and other dementias in people with mild cognitive 1
impairment (MCI) (Review)
Copyright ©2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.
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the reference lists of any relevant studies and systematic reviews, and performed citation tracking using the Science Citation Index to
identify any additional relevant studies. No lanpuage or date restrictions were applied to electronic searches.

Selection criteria

'We included studies that had prospectively defined cohorts with any accepted definition of MCI at time of performing the test and
the use of **F-florbetaben scan to evaluate the DTA of the progression from MCI to ADD or other forms of dementia. In addition,

we only selected studies that applied a reference standard for Alzheimer’s d ia diagnosis, for ple, the Narional Instirute of
Neurological and Communicative Disorders and Stroke and the Alzheimer’s Disease and Related Disorders Assodation (NINCDS-
ADRDA) or Diagnostic and Stadstical Manual of Mental Disorders-IV (DSM-IV) criteria.

Data collection and analysis

'We screened all titles and abstracts identified in electronic-database searches. Two review authors independenty selected studies for
indusion and extracted dara to creare two-by-two tables, showing the binary test results cross-classified with the binary reference
standard. We used these dara to calculate sensitivities, specificities, and their 95% confidence intervals. Two independent assessors
performed quality using the QUADAS-2 tool plus some additional items to assess the methodological quality of the included
studies.

Main results

Progression from MCI to ADD, any other form of dementia, and any form of dementia was evaluated in one study (Ong 2015). It
reported data on 45 partidpants at four years of follow-up; 21 participants met NINCDS-ADRDA criteria for Alzheimer’s disease
dementia at four years of follow-up, the proportion converting to ADD was 47% of the 45 participants, and 11% of the 45 participants
met criteria for other types of dementias (three cases of FrontoTemporal Dementia (FTD), one of Dementia with Lewy body (DLB),
and one of Progressive Supranuclear Palsy (PSP)). We considered the study to be at high risk of bias in the domains of the reference
standard, flow; and timing (QUADAS-2).

MCI to ADD; '*F-florbetaben PET scan analysed visually: the sensitivity was 1009 (95% confidence interval (CI) 84% to 1009%)
and the specificity was 83% (95% CI 63% to 98%) (n = 45, 1 study). Analysed quantitatively: the sensitivity was 1009 (95% CI 84%
t© 100%) and the specificity was 88% (95% CI 68% to 97%) for the diagnosis of ADD at follow-up (n = 45, 1 study).

MCI to any other form of d ia (non-ADD); '#F-florbetaben PET scan analysed visually: the sensitivity was 09% (95% CI 09 to
52%) and the specificity was 38% (95% CI 23% to 54%) (n = 45, 1 study). Analysed quantitatively: the sensitivity was 0% (95% CI
0% to 52%) and the specificity was 40% (95% CI 25% to 57%) for the diagnosis of any other form of dementia at follow-up (n = 45,
1 study).

MCI to any form of dementia;'*F-florbetaben PET scan analysed visually: the sensitivity was 81% (95% CI 61% to 93%) and the
speaﬁatyw 79% (95% CI 54% to 94%) (n = 45, 1 study). Analysed quantiratively: the sensitivity was 81% (95% CI 61% to 93%)
and the specificity was 84% (95% CI 60% to 97%) for the diagnosis of any form of dementia at follow-up (n = 45, 1 study).

Authors’ conclusions

Although we were able to calculate one estimarion of DTA in, especially, the prediction of progression from MCI to ADD at four
years follow-up, the small number of participants implies imprecision of sensitivity and specificity estimates. We cannot make any
recommendation regarding the routine use of **F-florbetaben in clinical practice based on one single study with 45 participants. '#F-
florbetaben has high financial costs, therefore, clearly d rating its DTA and standardising the p of the ®*Fflorbetab
modality are important prior to its wider use.

PLAIN LANGUAGE SUMMARY

'8F PET with florbetaben for the early diagnosis of Alzheimer’s di d ia and other dementias in people with mild
cognitive impairment

Review question: In people with mild cognitive impairment (MC[),doesming:“F PET scan with florbetaben predict progr

o Alzheimer’s disease d ia (ADD) and other dementias?

Background

18F PET with florbetaben for the early diagnosis of Alzheimer’s disease d ia and other d tias in people with mild cognitive 2
impairment (MCI) (Review)
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Due to global ageing, the number of people with dementia is expected to increase dramatically in the next few decades. Diagnosing
dementia ar an early stage is desirable, but there is no widespread agreement on the best approach. A range of simple pen and paper
tests used by healthcare professionals can assess people with poor memory or cognitive impairment. Whether or not using special PET
scans that detect amyloid -one of the hallmarks of Alzheimer’s disease- improves our ability to predict the progression from MCI to
ADD or other forms of dementa remains unclear. Since these tests are expensive, it is important that they provide additional benefits.

Aim

We aimed to evaluare the accuracy of the '* Fflorbetaben PET scan in identifying those people with MCI who dinically progress to
ADD, other types of dementia, or any form of dementia over a period of time.

Study characteristics

The evidence is current to May 2017. We found 1 study including 45 participants with MCI wich a follow-up of 4 years; gender was
not reported and the median age for those with a PET-positive scan by quantitative assessment was 73.5 years old. For those with a
PET-negative scan the mean age was 71.8 years old. Participants were mainly recruited from local memory clinics.

Study funding sources: the study was funded by the test manufacturer.
Quality of the evidence

The main limitation of this review was that our findings were based on only one study, with not enough details on how the participants
were selected. The study was considered to be at high risk of bias, since the final ADD diagnosis was not established separately from
the scan results, and due to potential conflices of interest detected.

Key findiags

In this review, based on only one study, we found that the '®F-florbetaben PET scan, as a single test with visual assessment, correctly
classified 100% of the participants who will progress to ADD and 83% of the participants who did not progress to ADD at four years
follow-up. This means that in a cohort with 100 partidpants with MCI, 47 of whom will progress to ADD, we would expect thatall
those 47 MCI participants would test positive with the '8 F-florbetaben scan and that O participants would be falsely negarive (i.e. none
of the 47 participants would have a negative test and yet progress to ADD). In addition, we would expect 44 of 53 participants who
did not progress to ADD to be '® F-florbetaben-negative and 9 to be falsely positive (Le. 9 of the 53 participants would have a positive
test but not progress to ADD).

The small size of the included study lowered our confidence on these estimates of accuracy and it is still possible that the test is
considerably less accurate than these results suggest.

We conclude that **F-florbetaben imaging is a promising test to predict the progression from MCI to ADD; however, we need more

studies to clearly demonstrate its accuracy.

BACKGROUND Dementia is a collection of different subtypes distinguished by

Demendaisa syndrome due to a brain disease - usually of a chronic ha u:ad:dlyi:i:u:.tholos;fil;mf o o?::::rlm * d;-
or progressive nature - in which there is disturbance of multiple S f Pt e 5

gt coetical fanctton. inclefing asncey: Hhinkiog celats: are vascular disease, Lewy bodies, and frontotemporal pathology

tiom, comprehension, calcub i copesciiy, langinage; wnid (WHO 2012).
judgr However, i ins unaffected. See the Dementia is a serious worldwide public health problem, with a
glossary in Appendix 1. The impai of cognitive function are  prevalence of 4.7% in adults older than 60 years (6.2% and 6.5%
ly accompanied, and ionally preceded, by a deterio-  in Europe and the Americas, respectively). Due to its prevalence
ration in emotional control, social behaviour, and motivation, and  in older people, it is expected that the number of people with de-
the impairment is suffident to interfere with everyday activities. mentia will increase d ically. Consequently, in the year 2050,
18F PET with florbetaben for the early diagnosis of Alzheimer’s disease d ia and other dementias in people with mild cognitive 3
impairment (MCI) (Review)
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an expected number of 115 nnl.llon peoplevnll have demenda.
This will result in a consid e burden, which cur-
rently stands at 19 of the world’s Gross National Product (GNP)
in direct and indirect costs (WHO 2012). These financial costs are
in addition to the devastating personal and soaal consequences of
the condirion.

The definition of MCI applies to people withour evidence of sig-
nificant deterioration in activities of daily living, but with subjec-
tve memory complaints and cognitive impairment detected by
mndndisedmu.MCloﬁen precedes dinical dementia, but there

isno g how to operationalise the MCI diagno-
sis. There are scvual dnuml criteria to define which people have
MCI, induding the P criteria or Py Rewised Criteria

(Petersen 1999; Petersen 2004; Winblad 2004), Clinical Demen-
tia Rating (CDR = 0.5) (Morris 1993), or 16 other different clas-
sificarions of MCI (Matthews 2008).

A diagnosis of MCI reputedly allows testing of preventive inter-
ventions that would slow the progr of MCI to d

gresses (Savva 2(X)9) Thus, this pathology could be an epiphe-
wxdnhe ofd ia, e.g. aby-prod-
uct of repair m by lar damage (De la Torre 2004;
Garda-Allm 2011). On the other hand, this controversy could be
because our clinical diagnostic criteria have not had enough acau-
racy todiagnose Alzheimer’s disease that is detected by histoparhol-
ogy in postmortem studies (Hyman 2012). In addition, other re-
searchers think that there is not a real controversy abour the amy-
loid hypothesis, because the amyloid cascade and the A deposi-
tion have a primary role in Alzheimer’s disease (Selkoe 2016).

More recently, the development of AB pathology biomarkers in
vivo has been suggested as an important advance as a diagnos-
tic tool in the field of Alzheimer’s disease, and has promoted the
creation of new diagnostc citeria for people without symptoms
(preclinical stages), people with MCI, and people with ADD,
based on the presence of biomarkers of Alzheimer’s disease. These
have included AB tracers by positron emission tomography (PET)
(Albert 2011; Dubois 2014; McKhann 2011; Sperling 2011).

If the progression of MCI to d ia could be deferred by five
years, the prevalence of dementia would decrease by 43% in 2050
(Alzheimer’s Association 2010). MCI has an annual progression
rate to ADD from 5% to 15%. However, not every person with
MCI develops dementa, and a significant number of people re-
cover or stabilise. Therefore, future research should try to clanfy
which people with MCI develop dementia in order to be able to
focus specifically on people who are ar high risk of developing de-
mentia. This may possibly explain the failure of therapy to alter
the progression to dementia in people with MCL Other aspects
that may contribute to this failure are the dispanity in diagnos-
tic criteria and different settings of the studied participants: com-
munity, primary, secondary, and research centres (Bruscoli 2004;
Matesson 2009; Petersen 1999; Petersen 2009).

The definition of Alzheimer’s disease pathology is over 100 years
old. This pathology includes neuritic plaques that contain de-
posits of amyloid beta (AB) and neurofibrillary tangles (Goedert
2006). This pathology is present in approximately 84% of all peo-
ple with dementia (Schneider 2007). Furthermore, Alzheimer’s
disease pathology is found in 88% of people diagnosed with

H , uncertainties regarding the usability of biomarkersin the
diagnosis of dementia still exist, mainly due to variation between
biomarker types, criteria for pesitivity, and differences in method-
ology (Noel-Storr 2013). This prompted an important initative,
the Standards for Reporting of Diagnestic Accuracy Studies in de-
mentia studies (STARDdem) statement (Noel-Storr 2014). Con-
sequently, clinical properties of dementia biomarkers should not
be assumed, and formal sy ic evaluations of’ ivity, speci-
ficity, and other properties of biomarkers should be performed
(Davis 2013).

PE'I"B“‘ a'u..‘l_'l ‘.l’:-ng JILIIJmm
shart-lived posit itting The use of AB lig-
ands permits the in vivo detection of amyloid deposition in the
brain. '8F-florbetaben is a stilbene derivative, which was first de-
scribed 12 years ago, and is characterised by a high affinity for AS.
1*F-forbetaben has excellent uptake by brain tissue and washout
kinetics in mice (Zhang 2005). '®F-florbetaben was evaluated in
people with ADD, healthy people without ADD (Barthel 2011),
and people with other dementias (Villemagne 2011).

The Food and Drug Administradon (FDA) and the European

a0 |~,|

probable ADD (Schneider 2009). Despite this, Alzheimer's dis-
ease pathology may be found concomitandy at autopsy in peo-
ple thought to have otherfnmofdemmtia.mdxuvmﬂudr
mentia, Lewy body d ia, or fr al d ia (FTD)
(Jellinger 2006). Furthermore, at least ﬁve common pathologies
have been found in the brains of people who died and were thought
to have ADD prior to death (White 2009). Also, Alzheimer’s dis-
ease pathology was found in 42% of community-dwelling older
people without dementa (Schneider 2007). This has generated
controversy about the importance of the presence of Alzheimer’s
disease pathology. The pathology can be associared with aging

Medicines Agency (EMA) approved '*F-florbetaben for A bind-
ing. Theae agencies have stared that anegative scan indicares sparse
or no p which is inconsi with a diagnosis of ADD,
thuseﬁecuvelyexdudmg dmdlagncsm Apositive '8 Fﬂorbemben
scan to fr of

plaques. However, this might al.ao occur in people with other neu-
rological conditions and in older adults with normal cognition.
Therefore, it should be combined with other diagnostic evalua-
tions or instruments and cannot be used solely to assess the risk
of progression to ADD. Therefore, a positive result of an '® F-flor-

betabenmdounotatabhshdudmgnnmofADDounyodur

per se, and, for older people, the relationship between amyloid

disorder definitely, and itshould be combined with other

24

plaque burden and cognitive impairment diminishes as age pro-

dugxosnc evaluations or mstrumenu. Additonally, the effective-

18F PET with florbetaben for the early diagnosis of Alzheimer’s disease d ia and other dementias in people with mild cognitive 4
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ness and safety of the tests have not been established by predicting
development of dementia or other neurological conditions, or by
itori to therapies (EMA 2014; FDA 2014).

S

Despite not being approved for this purpose by the regulatory
agencies, research has been conducted in people with MCI © de-
ine whether biomarkers, such as '*F-florbetaben for AB, in-
crease the risk of developing dementia over time. The evidence
for this is uncertain. For this and other reasons, the NIA-AA in
the USA established two different criteria for MCI. Firstly, they
established the Core Clinical Criteria for use in all dinical settings,
withour use of biomarkers, and characterised by concerns regard-
ing a change in cognition with impairment in one or more cogni-
tive domains with preservation of independence in functional abil-
ities, therefore no dementia. Secondly, they established the Clin-
ical Research Criteria, which incorporate the use of biomarkers,
such as PET amyloid scans, intended for use exclusively in research
settings, including academic centres and clinical trials. This will
help determine whether positive scans increase the likelihood of
progression from MCI to clinical dementa (Albert 2011). Lastly,
it is hoped thar people with MCI and positive scans will enrich’
clinical trials, and more people who will progress to dementa in
a shorter time will be included to allow more efficent studies of
trearments and prevention strategies of ADD (CMS 2013).

An assumption for some researchers, and one on which this sys-
temaric review (SR) is predicated, is thar if a person has both
MCI and the pathology of Alzheimer’s disease and develops clin-
ical ADD subsequently, then the cause of the initial MCI and of
the ADD was the Alzheimer’s pathology. Qur approach is an ex-
ample of assessing diagnostic test accuracy (DTA) using delayed
venfication of diagnosis. Instead of the refi dard being
based on pathology, it is based on a clinical standard and the pro-
gression from MCI to ADD, or any other form of non-ADD, or
any dementa. Although, for the reasons stated above, a depree
of unreliability has been introduced, defining progression has the
advantage of being based on what matters most to people with
MCI, their families, and clinicians involved in their care.

'8Eflorbetaben PET scan is considered the diagnostic marker of

interest, and in this SR we assessed the DTA of '® F-flarbetaben
AP binding in the brain and progression of the following:

o From MCI o ADD.

o From MCI to any other form of non-ADD.

o From MCI to any form of dementia

This SR belongs to a series of SRs regarding PET biomarkers
for AB, including '"® F-florbetapir and **F-fluremetamol (Martinez
2016).

Target condition being diagnosed

This SR assessed the following three target conditions.

o ADD (progression from MCI to ADD).

o Any other form of dementia (progression from MCI to any
other form of non-ADD).

o Any form of dementia (progression from MCI to any form
of dementia).

‘We compared the index test results obtained at baseline with the
results of the refi dards obtained ar follow-up (delayed
verification).

Index test(s)

The *F-florbetaben scan is an index test for the detection of AS
deposition in the brain region of interest (ROI). The ROl is a
selected brain area thar physicians create for further study in var-
ious anaromical areas of the brain. '*F-florbetaben is 2 molecular
biomarker, described as

['8F]BAY 94-
9172, trans-4-(N-methyl-amino)-4’-2-[2-(2-[** Flfluoro-ethoxy)-
ethoxy]-ethoxy-stilbene and also referred to as BAY 94-9172 or
ZK 6013443, which is a polyethylene plycol stilbene derivative
(Zhang 2005).

Image Interpretation

Both the FDA and EMA have described the critenia for '*F-flor-
betaben AB posirivity (EMA 2014; FDA 2014).

1*Fflorbetaben diagnosis is by PET image assessment, and is de-
fined as positive if the analysis shows the following.

o Moderate or smaller area(s) of tracer uptake equal to or
higher than that presented in the white marter: extending
beyond the white matter rim to the outer cortical margin
involving the majority of the slices within the respective region.

o Pronounced AB deposition (a large confluent area of tracer
uptake equal to or higher than that presented in white mater
extending beyond the white matter im to the outer cortical
margin and involving the entire region including the majonity of
slices within the respective region) in the grey matter of the
following four brain regions: the temporal lobes, the frontal
lobes, the posterior dngulate cortex/precuneus, and the parietal
lobes.

Readers trained in PET images with the '*F-florbetaben should
interpret the A PET images made with this ligand (EMA 2014;

FDA 2014).
Before the FDA and EMA described the criteria for '®F-flor-
betaben scan pesiavity, the diagnosis of d ia was made us-

ing different thresholds. Therefore, we planned to use the FDA
or EMA criteria applied in each included study to classify partici-
pants as either test-positive or test-negative, or, alternatively, if '* F-
florbetaben Ap uptake and retention exceeded a certain threshold.
We considered the of the "*F-florbetaben retention
(retention ratio): distnbution volume ratio (DVR), standardisad
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uptake value ratio (SUVR), or other rados. DVR refers to the ratio
of the ¥F-florbetaben distribution volume in the selected area
(ROI) to the distribution volume in the reference area. SUVR is
the ratio of the '*F-florbetaben ligand standardised uptake value
in the selected area (ROI) to the standardised uptake value in the
reference area.

The unit of analysis of our SR was the partidpant. We did not
include studies that analysed multiple ROIs per person.

Image analysis was not prespecified (e.g. Statistical Pa ic

florberaben PET ligand for AS is mainly used in specialist consul-
tations and memory clinics as an addition to clinical evaluation
or other tests, helping in a clinical setting to discard a diagnosis of
Alzheimer’s dementia with a negative scan in a person with clin-
ical dementia and doubts abour the aetiology (e.g. FTD versus
ADD). Otherwise, it might be used solely in the research field in
people with MCI for the enrichment of dinical trials, for exam-
ple, enrolling people with MCI and a positve PET scan to study

Mapping (SPM) or other image analysis ned:mques)
Administration Instructions and R

e Timeb #F-florbetaben inj and PET
acquisition: images should be acquired in 15 to 20 mmntes
starting from 45 to 130 mi after in ration

(FDA 2014) or acquired in 20 mxnuxesstamng from 90 minutes
after intravenous administration (EMA 2014);

o Injection dose: the recommended dose for *F-florbetaben
Ap PET is 300 MBq (8.1 mCi), maximum 30 mcg mass dose
(FDA 2014) or 300 MBq (240 to 360 MBq) as a single slow
intravenous bolus (6 sec/mL) in a rotal volume of up to 10 mL
(EMA 2014).

Although it was inevitable thar included studies had used different
imaging protocols, readers’ expertise, and varied parameters, the
amyloid PET data in these included studies should be technically
adequare and acquired ar a fully qualified and certified facilicy.

Clinical pathway

At this time, the clinical eval often has similarities b
different countries (Cordella 2013; NICE 2006). It often starts
with people experiencing memory complaints detected by them-
selves or their relatives. Frequently, general practioners or family
phyxidans are consulted, and they often conduct a medical evalu-
ation unng a screening test fnr cognitive impairment. Whenever
this ning test is positive, they complete an with
a clinical evalumm mnducmd with ld:ommry studies that can
rule out a secondary cause of cognitive impairment (e.g. hypothy-
roidism, renal failure, liver failure, vitamin B12 or folate deficiency,
and orhers) In addmon these people are dun referred to medical
li disorders (preferably a geriatrician, psychi-

atrm. ornenmlogst) ina uoonda:yoemreor directly to memory
clinics where further clinical assessment, laboratory studies, and

cerebral image studies are conducted to confirm the dementia di-
sis.
People with dementa, or theirrelatives, often directly consult these
spedalists or specialised memory clinics in the study of cognitive
disorders. Therefore, the performance of the diagnostic tests will
probably vary according to whether it is a primary consultation
or referral from primary to specialist care, or if the people have
different clinical stages of the disease (MCI, mild, moderate, or
severe dementia). Due to these differing pathways, the use of '®F-

interventions before people develop dementia.
Hawevzr,maome memory clinics the '*F-florbetaben PET is used
for clinical purposes in people with persistent or progressive unex-
plained MCI adopting the Johnson critenia (Johnson 2013), crite-
ria without sufficient evidence. Therefore, if the *Fflorbetaben
PET is positive in a person with MCI, this positivity is considered
as one of the core histopathological findings of Alzheimer’s disease.
The person will thus be catalogued as a pmmt with prodromal
Alzheimer’s disease or MCI due to Alzheimer’s disease.

Alternative test(s)

Caurrendy, there are no standard practice tests available for the
clinical diagnosis of Alzheimer’s disease dementia. Below, we have
listed the alternative tests that we have exduded from this SR.
The Cochrane D ia and Cognitive Imp Group is
in the process of conducting a series of DTA SRs of biomarkers
and scales (see list below).

o '"FPET ligands for A (*®F-florbetapir, '®F-fluremetamol)
(Martinez 2016).

¢ "F-FDG-PET (PET F-fluorodeoxyglucose) (Smailagic
2015).

o 11C-PIB-PET (PET-Pitesburgh compound B) (Zhang
2014).

o Cerebrospinal fluid (CSF) analysis of Af and tau
(Kokkinou 2014; Ritchie 2013; Ritchie 2014).

o Structural magnetic imaging (sMRI) (Filipp
2012).

o Neuropsychological tests (Mini-Mental State Examination
(MMSE); MiniCOG; M | Cognitive A (MoCA)

(Arevalo-Rodriguez 2015; Chan 2014; Creavin 2016; Davis
2015; Fage 2015; Seizz 2014).

o Informant interviews (Informant Questionnaire on
Cognitive Decline in the Elderly (IQCODE); AD8) (Hamrison
2014; Hendry 2014; Lees 2014; Harnison 2015; Quinn 2014)

o APOE-¢4 (Elias-S hein 2014a; Elias-S h
2014b; Eliss-Sonnenschein 2014c).
o Single-photon emission d tomography (SPECT)

brain imaging (Archer 2015; McCIeery 2015).

Rationale

18F PET with florbetaben for the early diagnosis of Alzhei

ia and other d tias in people with mild cognitive 6

impairment (MCI) (Review)
Copyright ©2017 The Cochrane Collaborat

i by John Wiley & Sons, Ltd.

138



Accurate and early diagnosis of Alzheimer’s disease is crucial for
planning in healthcare systems, because the costs of dementia are
currently at least 1% of the world’s GNP (WHO 2012).

'8 F-florbetaben is approved for use in the clinical field mainly in
people who are diagnosed clinically with dementia of uncertain
aetiology, in which case diagnosis of ADD can be discarded if the

Types of studies

We included longitudinal smdies that had prospectively defined
cohorts with any accepted definition of mild cognitive impair-
ment (MCI), as outlined below, at time of performing the '#F-
florbetaben Af scan and a reference standard (see Index tests and

test is negative. Even though *F-florbetaben is not approved for
this purpose, this biomarker test is ¢ ly being used in the re-
search field to search for the accurate ldennﬁcauon of people with
MCI who would progress to ADD or other forms of dementia.
Amyloid f tracers by PET have been included in newly diagnostic
criteria in the study in people with MCI {Albert 2011; Dubois
2014). However, some uncertainties exist about the generalisabil-
ity of the DTA results in clinical sectings, especially in older people
(Richard 2012).

It is currently believed that if the health system can identfy which
people are at high risk of progressing from MCI to demendia, it
can focus on improving opportunities for appropriate contingency
planning for them. Proper recognition of the disease may also help
prevent inappropriate and potentially harmful admissions to hos-

Refi dards below). We obrained the results at the follow-
up of the studies. These studies had to employ delayed venification
of progression to dementiaand were sometimes labelled as 'delayed
verification cross-sectional studies (Bossuyt 2008; Knottnerus
2002). We included case-control studies when they incorporate a
delayed verification design. This occurred in the context of a co-
hort study, so these studies were invariably diagnostic-nested case-
control studies.

Partidpants

Participants recruited and clinically classified as having MCI ar
time of performing the test were eligible for inclusion. We estab-
lished the diagnosis of MCI using the Petersen criteria or revised

pital or institutional care (NAO 2007), and enable the develop-
ment of new treatments designed to delay or prevent progression
to more debilitaring stages of the disease. Additionally, this may
demonstrate a real clinical benefit for people and caregivers, and
will reduce health system costs.

This SR assesses the DTA with '*F-florbetaben A8 PET in people
with MCL

OBJECTIVES
To determine the diagnostic test accuracy (DTA) of '*F-flor-

P criteria (Petersen 1999; Petersen 2004; Winblad 2004),
the critenia included in Marthews study (Matthews 2008), CDR
=0.5 (CDR str d interviews collects information from both
the oolhwal source and the subject regarding memory, onenta-
tion, judg and problem solving, y affairs, home
and hobbies, and pensonal care, where the range of possible scores
varies from none = 0 point to severe = 3 points) (Morris 1993),
the Nartional Institute on Aging-Alzheimer’s Association (NIA-
AA) core dinical criteria (Albert 2011), or a combination.
We excluded studies that included people with MCI possibly
caused by any of the following.

o Current or a history of aloohol or drug abuse.

. Cenna.l nervous system (CNS) trauma (e.g. subdural
h , or infection.

betaben as the index test for detecting people with mild cogniti
impairment (MCI) at time of performing the test who would clin-
ically progress to Alzheimer’s disease dementia (ADD), or other
forms of non-ADD, or any form of dementia at follow-up.

Secondary objectives

To investigate the heterogeneity of the DTA in the induded stud-
ies, by evaluating the spectrum of people, refen'al centres, clm.lcal
criteria of MCI, ®*F-florbetaben tech e d
used, duration of follow-up, aspects of study quality, and conflicts
of inrerest.

METHODS

Criteria for considering studies for this review

. Odm' neurological conditions (e.g. Parkinson’s or
Huntington’s diseases). Regarding Parkinson's disease, many of
the studies specifically excluded people with Parkinson’s disease
from the group with mild cognitive impairment. This spedfic
group of people is complex in both regards to defining
neuropathology and in determination of functional decline. For
these reasons, this group of people needs to be addressed in
specific studies.

Index tests

The index test of this SR was '*F-florbetaben biomarker test. We
used the criteria and cut-off values for test positivity, as reported in
the included studies. We considered positivity for *F-florbetaben
AP scan uptake and retention ding a certain threshold

Target conditions
Three target conditions were included in this SR:
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o Alzheimer's disease d
MCI to ADD).

o Any other forms of dementia (progression from MCI to any
other forms of non-ADD).

¢ Any form of dementia (progression from MCI to any form
of dementia).

ia (ADD) (progression from

Reference standards

The ref dard was the progr to the target condi-
tions evaluated by a physician with expertise in the dementia field
(preferablya geriatrician, psychiatrist, or neurologist). For the pur-
pose of this SR, we accepted several definitions of ADD. We in-
cluded studies that applied the National Institute of Neurologi-
cal and Communicative Disorders and Stroke and the Alzheimer's
Disease and Related Disorders Association (NINCDSADRDA)
criteria (McKhann 1984), the Diagnostic and Statistical Manual
of Mental Disorders (DSM) criteria (APA 1987; APA 1994), and
the International Classification of Diseases (ICD) (ICD-10) crite-
ria for ADD. Norably, different iterations of these standards may
not be directly comparable over ime (e.g. APA 1987 versus APA
1994). Moreover, the validity of the diagnoses may vary with the
degree or manner in which the crireria have been operationalised
(e.g. individual clinician versus algorithm versus consensus deter-
minadon). We considered all these issues when we interpreted the
results.

Similarly, we accepted differing clinical definitions of other de-
mentias. For Lewy body d ia, the reference standard is the
McKeith criteria (McKeith 1996; McKeith 2005); for frontotem-
poral dementia the Lund criteria (Boxer 2005; Brun 1994; Neary
1998), the DSM criteria (APA 1987; APA 1994), the ICD critenia
(ICD-10), or the International Behavioural Variant FTD Crite-
na Consortium (Rascovsky 201 1); for vascular dementia, the Na-
tional Institute of Neurological Disorders and Stroke and Assoda-
ton Internationale pour la Recherché etI’Enseignement en Neuro-
saences (NINDS-AIREN) criteria (Romin 1993), the DSM cri-
teria (APA 1987; APA 1994), or the ICD iteria (ICD-10); and,
for progressive supranuclear palsy (PSP), the preliminary NINDS
criteria (Hauw 1994).

The time interval over which the progression from MCI o ADD
(or other forms of dementia) occurs is very important. We used
one year as the minimum period of delay in the verification of the
diagnosis (the tme between the at which a diagnosi
of MCI is made and the assessment at which the diagnosis of
dementia is made).

Search methods for identification of studies

Electronic searches

We searched MEDLINE (Ovid SP) from 1946 to May 2017;
Embase (Ovid SP) from 1974 o May 2017; PsydNFO (Ovid
SP) from 1806 to May 2017; BIOSIS Ciradon Index (Thom-
son Reuters Web of Science) from 1922 to May 2017; Web of
Science Core Collection, including the Science Citation Index
(Thomson Reuters Web of Science) and the Conference Proceed -
ings Citation Index (Thomson Reuters Web of Science) from 1946
to May 2017; LILACS (Bireme); CINAHL (EBSCOhost) from
1980 to May 2017; ClinicalTrials.gov (hrtps://clinicalrals.gov);
and the World Health Organization International Clinical Tri-
als Registry Platform (WHO ICTRP) (hetpe//ww.who.int/ictrp/
search/en/). We also searched ALOIS, the Cochrane Dementia &
Cognitive Improvement Group’s specialized register of dementia
studies (htep//www.medicine.ox.ac.uk/alois/).

We used two approaches in designing the search. One focused
solely on the specifically named index test (including a range of
synonyms) and the second, run in parallel covered a more general
search, linking broader terms for the index test. It focused on terms
describing its diagnostic use and terms for the target condition
to try o capture the more difficult to locate studies of a more
general nature, where these particular radioligands were included
in diagnostic accuracy h but not named specifically in the
parts of the elecronic bibliographic record that are searchable and
therefore would be missed.

See Appendix 2 for details of the sources and search strategies
thar we used. No language or date restrictions were applied to the
electronic searches.

Searching other resources

We examined the reference lists of all relevant studies for ad-
ditional studies. We also searched the Database of Abstracts
of Reviews of Effects (DARE) via the Cochrane Library (
www.cochranelibrary.com)), the National Institute for Health
Research - Health Technology Assessment Darabase (NIHR-
HTA) (via the Cochrane Library: www.cochranelibrary.com),
the Aggressive Research Intelligence Facility (ARIF) database (
www.anif.bham.ac.uk) for other relared systematic diagnostic accu-
racy reviews, and the Intemational Federation of Clinical Chem-
istry and Laborarory Medicine Committee for Evidence-based
Laboratory Medicine database (C-EBLM) (htep://wwew.ifec.org/
ifcc-education-division/emd-committees/c-eblm/evidence-
based-laboratory-medicine-c-eblm-base).

We checked the refe lists of any rel studies and SRs, and
performed citation tracking using the Science Citation Index to
identify any additional relevant studies.

Data collection and analysis

Selection of studies
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Two review authors (GM, RV) independenty screened the re-
trieved titles and abmmforpomnmﬂyehgblexmdmAthud
review author (PF) lved any di the two
review authors. The two review amlmxs (GM, RV) then indepen-
dently assessed the full-text artides of the selected studies with
du mdunon criteria. They resolved any disagreements through

or, where ¥, consulted a third review author
(PF) who acted as an arbitrator. When a study did not present
all relevant dara for creating 2 x 2 table, we contacted the study
authors directly to request further information. When more than
one article presented data on the same population, we included
the primary article, which was the article with the largest number
of people or with the most informative data (e.g. longest time of
follow-up in the primary outcome).

Data extraction and management
‘We planned to extract the following data regarding the study char-

acteristics.
o Bibliographic details of primary paper:
o author, ttle of study, year, and journal.
o Basic clinical and demographic details:

o number of participants;

o clinical diagnosis;

o MCI clinical critena;

0 ags

o gender;

o sources of referral;

© partidpant recruitmeng

o sampling procedures.

o Details of the index test:

¢ method of the '*F-florbetaben administration,

g those who administered the test;

o thresholds used to define positive and negative tests;

o other technical aspects as seemed relevant to the
review; e.g. brain areas.

o Details of the reference standard:

o definition of ADD and other dementias used in the
reference standard;

o duration of follow-up from ume of the index test
performed to defining ADD and other dementias by the
reference standard: one year to less than two years; two years to
less than four years; and four years or more. If pardcipants had
been followed for varied amounts of time, we recorded a mean
follow-up period for each included study. If possible, we grouped
those data into minimum, manmnm, and median follow-up
iods, to enable subgroup

o prevalence or pmpomon of population developing
ADD and other dementias, with severity, if described.

We created 2 x 2 tables (cross-relating index test results of the ref-
erence standards) as shown in Appendix 3. For the induded study,

r

extracted data necessary for the quality assessment, as defined be-
low:. Two review authors (GM, RV) independently performed data
extraction. We resolved any disagreements regarding dara extrac-
tion by discussion, or by consulting a third review author (PF), if
it was necessary.

Assessment of methodological quality

We assessed the methodological quality of the included studies us-
ing the Quality Assessment of Diagnostic Accuracy Studies 2 tool
(QUADAS-2) (Whiting 2011), as recommended by Cochrane
(Dawvis 2013). This tool is ¢ isad of four d patient se-
lection, index test, reference standard, and patient flow.

Two review authors (GM, RV), who were blinded to each other’s
scores, independently performed the QUADAS-2 assessment. We
resolved any disagreements by discussion or, if necessary, consulted
a third review author (PF) who acted as an arbitraror. We assessed
each domain in terms of risk of bias, and also considered the first
three domains in rerms of applicability concems. In Appendix 4,
we have detailed the components of each of these domains and
provided a rubric that shows how we made judgements concem-
ing risk of bias. Key areas important to quality assessment were
participant selection, blinding, and missing data.
We included three additional signalling questions on our chedlist.

e Was the PET scan interpretation done by a trained reader
physician? (We included this under the *Index tes?’ domain.)

o Was there a dear definition of a positive resul? (We
included this under the *Index test’ domain.)

o Was the study free of commercial funding? (We included
this under the "low and timing’ domain.)

We included the item pertaining to the PET scan interpretation
and the definition of pesitive results to take into account the sub-
jective nature of the '*F-florbetaben Af scan image interpreta-
tion, which may be based on a variety of different criteria, such as
extensive clinical experience, different standardised uprake values
(SUV), different morphological features, or a combination of the
aforementioned. We included the third additional item in order to
record any potential bias resulting from commerdal interest in the
results due to the potenrial risk by the manufacturing company
leading to more favourable results and condusions than sponsor-
ship by other sources (Lundh 2017).

We did notuse QUADAS-2 dara to form a summary quality score.
We produced a narrative summary that described each included
study as at high, low, or unclear risk of bias, as well as concems
regarding applicability, which we have described in Appendix 5.

Statistical analysis and data synthesis
‘We applied the DTA framewaork for the analysis of a single test
and extracted the data from the study inro a 2 x 2 table, show-

we recorded the of participants lost to follow-up. Wealso  ing the binary test results cross-classified with the binary refer-
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ence standard. We used data from the 2 x 2 tables abstracted from
the included study: true positive (TP), false negative (FN), false
positive (FP), true negative (TN), and entered these into Review
Manager (RevMan) Review Manager 2014 to calculate the sensi-
tivities, specificities, and their 95% confidence intervals, We also
presented the study results graphically by plotting estimates of sen-
sitivities and specificities in a forest plot.

However, due to lack of dara, we conducted no meta-analyses.
However, we prepared a summary of findings rable’.

Investigations of heterogeneity

'We were able to include only ane study, therefore issues of hetero-
geneity did not arise.

Sensitivity analyses
'We found insufficient data to conduct any sensitivity analyses.

Assessment of reporting bias
‘We did not investigate reporting bias.

RESULTS

Results of the search

The total number of records identfied through all darabases
for this SR was 1382. The PRISMA diagram shows the selec-
tion of records through the screening and selection processes
(Figure 1). In total, we assessed 79 studies (42 full text pa-
pers, 16 conference publications, 9 registered studies in clini-
calerials.gov, and 12 registered in WHO ICTRP) for eligibility
in the full-text screening. We induded one study (Ong 2015).
Additionally, five references were identified as ongoing studies
(EUCTR2013-004671-12-BE; EUCTR2014-000562-21-NL;
EUCTR2014-004244-35-IT; NCT01222351, NCT02854033).
We excluded 73 studies: 19 studies were multiple publications or
duplicated, and the remaining 53 studies were excluded as they
did not meet the inclusi iteria: i) not a longitudinal study (n
= 13); ii) not MCI pardicipants at baseline (n = 14); iii) index test
not a *F-florbetaben PET scan (n = 5); iv) discussion or review
paper (n = 19); v) wrong outcome or study design (n = 2). One
study did not have data suitable for analysis (Characteristics of
excluded studies).
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Included Study

See Characteristics of included studies.

The study of Ong 2015 was conducted in Australia (Ong 2015).
This study induded older adult participants who were referred
from local memory clinics and who met consensus criteriafor MCI
arbaseline, and were recruited as part of a study to evaluate the '®F-
florbetaben PET positivity scan ar baseline and ion from

study was provided by the previous and current manufacturer of
the test; three authors were employees from the previous manu-
facturer of '® F-florbetaben tracer and another three authors were
employees from the actual manufacturer of '* F-lorbetaben (Ong
2015).

Ongolng studi

MCI to ADD, and ¢ an SUVR ent with vi Lty
assessed scans in detenmnmgaponnve ornegative scan. The other
ob,ecnve uf this mldy was no ine whether p AB
x was d le using the “F{orbemben PET scan
at follow-up.

Ong 2015 included 45 MCI participants and performed follow-
up ar two and four years, evaluating progression from MCI o
probable ADD. The authors described their '* F-florbetaben sta-
tus as positive or negative, using a visual assessment by five readers
trained on an elecronic training tool and their SUVR > 1.45 asde-
saribed previously (Ong 2015). We included the data at four years
of follow-up, because, according to the methodology, we included
the longest time of follow-up in the primary cutcome. MCI par-
ticipants fulfilled the Petersen 2004 and Winblad 2004 criteria for
MCL Participants had to be at least 60 years old and to have had
at least seven years of formal schooling. They were also required
to communicate fluendy in English, to have no contraindications
to undergoing an MRI scan, and to have a MMSE of > 23 poinss.
There were 21 participants with '®F-florbetaben with an SUVR

Two studies were found as ongoing studies in clinicaltrials.gov. The
first study, NCT01222351, included a sub-study of the Washing-
ton Heights-Inwood Community Aging Project focused on cog-
nitively normal older adults, older adults with MCI, and older
adults with Alzheimer’s disease. Participants were selected on the
basis of change in plasma amyloid beta levels over prior assess-
ment intervals. The purpose of the study was to examine whether
brain amyloid plaque load, which was to be measured with '#F-
florberaben PET scan, varied as a function of change in plasma
levels of amyloid beta and the risk and progression of late onset
Alzheimer’s disease, MCI, and cognitive decline after three years
follow-up. No further details were provided regarding index test
and reference standard(s). This study has been recruiting partic-
ipants since December 2010 in the United States. No expected
date of publication was provided in this record. The second study,
NCT02854033, was focused on cognitively normal, mild cogni-
tive impairment, and mild ADD participants. The main objective
was to detmmne the reladonships among the clinical, cognitive,

value < 1.45 and 24 participants with a " F-florbetaben SUVR
value > 1.45; using the visual assessment, there were 20 partici-
pants with "F-ﬂorbetaben negative and 25 participants with '®F-
florbetab The demographic data provided was based
onthosedunﬁedaspouuveornegambySUVR.Thaageof
the participants was 71.8 + 6.1 and 73.5 + 6.9 years, years of ed-
ucation 13.5 + 3.0, and 13.8 + 4.2, and MMSE was 27.9 + 1.4
and 26.7 + 1.9 for those with **F-florbetaben < 1.45 or > 1.45, re-
spectively. No demographic data was available for those classified
by visual assessment. Of the 45 participants classified with SUVR,
at four years follow-up, 21 of 45 participants (46.7%) had devel-
oped ADD, and 5 of 45 (11.1%) had developed another form of

g, genetic, and biochemical biomarker charactenstics and
the evolution of the entire spectrum of ADD and try to iden-
tify diagnostic and prognostic markers among others. The clinical
follow-up will be five years. No further details were provided re-
garding the reference standard(s). This study has been recruiting
participants since October 2016. No expected date of publication
was provided in this record.
Three studies were found as ongoing studies in WHO ICTRP
and they belong to the European Union Clinical Trials Register.
EUCTR2014-004244-35-IT is a smdy focused on amnestic MCI
parunpanm with long disease duration (range 2 to 10 years) and
imaging studies (MRI and/or '®F-FDG-PET) suggestive of in-
1 of the limbic/mesial | lobe, with the main ob-

d ia. Of the 45 participants classified with visual
at four years follow-up, 21 of 45 participants (46.7%) had devel-
oped ADD, and 5 of 45 (11.19%) had developed another form of
dementia. At four years follow-up, the diagnosis was performed by
a neurologist with access to all study results and personal medical
ds. The refe dard was the NINCDS-ADRDA crite-
na for ADD (McKhann 1984) and, for other forms of demenna,
the reference standards were McKeith 1996 for Lewy body de-
mentia, Lund criteria for frontotemporal dementia Neary 1998,
and Hauw 1994 for PSP
Potential conflicts of i

were noted. Financial support for the

r
jective to define the value of the load of amyloid protein. The sec-
ondary outcome was the correlation of the amyloid load with neu-
ropsychological measures, the clinical indices, the values of Ap42,
total tau, and phospho-tau and with data from MRI and '®F-
FDG-PET previously acquired for diagnostic purposes and with
adinical follow-up for at least two years in order to assess the pos-
sible clinical progression with basal *Fflorbetaben. No further
details were provided regarding the particpants, index test, and
reference standard(s). This study has been ongoing since March
2015. No expected date of publication was provided in this record.

18F PET with florbetaben for the early diagnosis of Alzheimer’s disease d ia and other dementias in people with mild cognitive 12
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One additional Dutch ongoing study has been found that focuses
on an unselected patient population of subjects visiting the mem-
ory clinic of the VUmc Alzheimer Center (EUCTR2014-000562-

MCI cases (EUCTR2013-00467 1-12-BE). A secondary outcome
was the comparison of CSF AR42 and amyloid PET for classi-
fication of amyloid-positive and amyloid-negative cases, and the

comparison of the predictive value of CSF biomarkers AR42, T-

21-NL). Its main objective was change after '*F-florbetaben in
diagnosis, change in level of confidence of diagnosis, and the im-
pact on patient health 2 and the dary out-
come in those with MCI was the clinical progression to dementia
during annual follow-up (based on follow-up visits to neurologist
and neuropsychologist). No further details were provided regard-
ing the participants, index test, and reference standard(s) and the
length of follow-up. This study has been ongoing since January
2015. Similarly, no expected dare of publication was provided in
this record.

One additional Belgian ongoing study has been found that fo-
cuses on the predictive value of baseline »*F-florbetaben capture

for longitudinal change in amyloid load measured using PET in

tau and P-raul81P with that of amyloid imaging for MCI cases
that progressed to Alzheimer’s disease d ia. No further details
were provided regarding the index test, and reference standard(s).
This study has been ongoing since June 2014 and no expected
date of publication has been provided.

Methodological quality of included studies

We assessed methodological quality using the QUADAS-2 tool
(Whiting 2011). Review authors’ judgements about each method-
ological quality item for the included study are presented in the
Characteristics of included studies and in Figure 2.

Figure 2. Risk of bias and applicability concerns summary: review authors’ judgements about each domain

for each nduded study
Risk of Bias Applicability Concerns
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@ Hion ? Unclear ® Low

In the patient selection domain, we considered the study of Ong
2015 to be at unclear risk of bias due to lack of reporting on sam-
pling procedures and exclusion criteria (Ong 2015). We stated that
the induded study avoided a case-control design because we only
considered data on performance of the index test to discriminare
between people with MCI who converted to dementia and those
who remained stable.

In the index test domain, we considered the study of Ong 2015 at
low nisk of bias because the positive threshold used in both visual
and quanttarive assessment was prespecified (Ong 2015). More-
over, the index test results were interpreted withour knowledge of
the results of the reference standard. In our two additional sig-
nalling questions, the risk conceming the index test being inter-

18F PET with florbetaben for the early diagnosis of Alzhei

impairment (MCI) (Review)

ia and other d tias in people with mild cognitive i3

Copyright ©2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

145



preted by a trained reader physician was low;, because they were
trained on an electronic training tool to do the amyloid PET visual
interpretation. The other signalling question was rated as low risk,
because there was a clear definition of a positive result.

In the refe dard domain, we considered the study to be at
high risk of bias because it was reported that the neurologist had
access to all study results and personal medical records to make the
diagnosis (Ong 2015). However, the reference standard(s) were
clearly established (McKhann 1984, McKeith 1996 Neary 1998;
Hauw 1994).

In the flow and tming domain, we judged the study to be at high
nsk of bias because in our additional signalling question there
were potential conflicts of interest due to the financial support
for the study and, in addition, three authors were employ

follow-up.
Findings

The key characteristics of the study are summarised in
Charactenstics of included studies. The summary of main results
for the only included study is presented in the *Summary of find-
ings’ table (Summary of findings).

Ong 2015 included data on 45 participants with MCI diagnosed
with Petersen critenia (Petersen 2004), and Winblad 2004. The
study used two different assessments to evaluate the PET: visual
assessment PET pesitive if increased tracer uprake was visible in
any of four different cerebral regions (frontal, parietal, tempo-
ral, and posterior cingulare/precuneus cortices) and quantitative
with a SUVR > 1.45 for a positive '*F-florbetaben.

the previous manufacturer of '*F-florbetaben tracer and the other
three authors were employees of the actual manufacturer of '*F-
florbetaben (Ong 2015). However, the four years of interval be-
tween the index test and the refe dard was considered an
approprniate interval, all participants received the same reference
standard(s), and all 45 participants were accounted forin the anal-
ysis.

For assessment of applicability, there was no concern that the in-
cluded parients and setting, and the conduct and interpretation
of the index test, did not match the review question (Ong 2015).
Hi , the target condition (as defined by the ref stan-
dard) was of high concern due to the fact that diagnosis was made
with full access to study results and medical records at four years

At four years follow-up, the diagnosis of ADD was made using
NINCDS-ADRDA criteria (McKhann 1984). Lewy Body de-
mentia was made using McKeith 1996 criteria, FTD diagnosis
was made using Lund criteria (Neary 1998) and PSP diagnosis
was made using (Hauw 1994) critenia.

15F_florbetaben for Alzheimer’s disease dementia (ADD)

o Visual A 1F-florbetaben PET scan had a
sensitivity of 100% (95% CI 84% to 100%) and a specificity of
83% (95% CI 63% to 95%) to predict the progression from
MCI to ADD at four years follow-up. Of 45 participants who
were given an initial clinical diagnosis of MCI, 21 were true
positive, 4 were false positives, O were false negative, and 20 were
true negative (Figure 3).

18F PET with florbetaben for the early diagnosis of Alzhei

impairment (MCI) (Review)

ia and other d tias in people with mild cognitive 4

Copyright ©2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

146



Figure 3. Forest plot of tests: | 18F-florbetaben visual assessment and progression to ADD, 2 | 8F-

florbetaben SUVR and progression to ADD, 3 |8F-florbetaben visual assessment and progression to any other
form of non-ADD, 4 | 8F-florbetaben SUVR and progression to any other form of non-ADD, 5 | 8F-florbetaben
visual assessment and progression to any form of dementia, é | 8F-florbetaben SUVR and progression to any

o SUVR.'*F-florbetaben PET scan had a sensitivity of 1009

form of dementia.
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were false negative (3 FTD, 1 Lewy body dementia, and 1 PSP),

(95% CI 84% to 100%) and a specificty of 88% (95% Clggae o 1> " oo negarive (Fgure 3).

t© 97%) to predict the progression from MCI to ADD at four o SUVR:'®F-florbetaben PET scan had a sensitivity of 0.0%
years follow-up. Of 45 participants who were given an initial (95% CI 0.0% to 52%) and a specificity of 409 (95% CI 25%
clinical diagnosis of MCI, 21 were true positive, 3 were false to 57%) to predict the progression from MCI to any other form

positives, O were false negative, and 21 were true negative (Figure  of dementia (non-ADD) at four years follow-up. Of45

3).

'%E florbetaben for any other form of dementia (non-ADD)

participants who were given an initial clinical diagnosis of MCI,
0 were true positive, 24 were false positives, 5 were false negative
(3 FTD, 1 Lewy body dementia and 1 PSP), and 16 were true

o Visual A 18E florbetaben PET scan had a e
sensitivity of 0.0% (95% CI 0.0% to 52%) and a spedificity of guive (Figure 3).
38% (95% CI 23% to 54%) to predict the progression from 15E_florbetaben for any form of dementia
MCI to any other form of dementia (non-ADD) at four years o Visual Assessment: **F-florbetaben PET scan had a

follow-up. Of 45 participants who were given an initial dinical ~ sensitivity of 81% (95% CI 61% to 93%) and a speaficity of
diagnosis of MCI, O were true positive; 25 were false positives, 5 79% (95% CI 54% to 949%) to predict the progression from
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MCI to any form of demenda at four years follow-up. Of 45
participants who were given an initial clinical diagnosis of MCI;
21 were true positive, 4 were false positives, 5 were false negative
(3 FTD, 1 Lewy body dementia, and 1 PSP) and 15 were true
negative (Figure 3).

o SUVR.'*F-florbetaben PET scan had a sensitvity of 81%
(95% CI 619% to 93%) and a specificity of 84% (95% CI 60%
© 97%) to predict the progression from MCI to any form of
dementia at four years follow-up. Of 45 participants who were

given an initial clinical diagnosis of MCI, 21 were true positive,
3 were false positives, 5 were false negative (3 FTD, 1 Lewy body
dementia, and 1 PSP), and 16 were true negative (Figure 3).

Lavestipation of Leterogendity
‘We were able to include only one study, therefore, issues of het-
erogeneity did not arise.

Sensitivity analyses

There were insufficient data to permit any sensitivity analyses.
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DISCUSSION

Summary of main results

The volume and quality of evidence regarding the DTA of '®F-
forbetaben for early diagnesis of ADD and other dementias in
people with MCI is very limited. We identified only one study
mnhssynemmcnnewandfordntnuonwewemmabk

w© conduct a meta-analysis, sensitivity analysis, or heterog
analyses (Ong 2015). The results ised ina’St ,of
findings’ table (S y of findings). The study was evaluated as
ac high nisk of bias, mainly due to the p ial conflices of i
(financial support of the study and also because three authors
were empl of the p y who ufactured the

. el 4 T
18F-florbetaben tracer and three aurhoxs were employees of the
current y that factures the *F-florbetaben tracer (
Characteristics of included studies)).
Regarding our objectives: to determine the DTA of the '*F-flor-
betaben PET scan for detecting people with MCI at bassline who
will clinically progress to ADD, or to other forms of dementia or
any form of dementia at follow-up, the results were the following:
'®Fflorbetaben PET scan for Alzheimer’s disease dementia
(ADD)
Progression from MCI to ADD analysed by visual assessment
sensitivity of 100% (95% CI 84% to 1009) and a specificity of
83% (95% CI 63% to 95%).
Progression from MCI to ADD analysed by SUVR > 1.45: sensi-
dvity of 1009% (95% CI 84% to 100%) and a specificity of 88%
(95% CI 68% to 97%).
'8F-florbetaben has a close to perfeat sensitivity and a good speci-
ficity for predicting progression to ADD through visual assessment
evaluation or SUVR (Ong 2015). However, a positive **F-flor-
betaben PET scan for Af, has been found in other neurological
conditions dmlcallydngmled andltmpoaﬂvemvasmlude—
mentia, fr ! d and d. ia with Lewy bodies
(Villemagne 201 l) Nevertheless, in one study with 12 cases with
non-ADD at autopsy, the ** Fflorbetaben PET scan was negative
in all of them (Sabbagh 2017). On the other hand, in other amy-
loid biomarkers like PET PiB, the false positive rate could be ex-
plained because it has affinity to amyloid in vessel walls, in par-
ticular, to cerebral amyloid angiopathy (CAA) (Zhang 2014). We
would think that the pathological diagnosis of some patents with
clinically probable ADD may be vascular dementia secondary to
CAA and some people with MCI may be have vascular MCI due
w CAA.
Asotheramyloid tracers, '*F-florbetaben has probed the detection
of amyloid plaques that are composed of insoluble AS peptid
(EMA 2014, FDA 2014), however, the soluble AS oligomers have
been playing a central role in Alzheimer’s parhogenesis in the amy-
loid hypothesis (Heyden 2013), with the possibility of producing

other histopathologic care of Alzheimer’s disease, the neurofibril-
lary tangles (NFT5). There is evidence thar indicares that plaques
and tangles independently contribute to cognitive impairment
over the clinical course of Alzheimer’s disease (Serrano-Pozo 2013).
Moreover, in another cohorr study, the NFT formation might be
either unrelared to amyloid pl ion or a temporally dis-
tinct process, or both(Royal.I 20l4) The latest could explain why,
in 44 participants with ADD and positve Af histopathology; one
had a negative '® F-lorbetaben PET scan (Sabri 2015).

Another important factor to be considered in predicting the pro-
gression to ADD is the duration of follow-up, because the re-
ported progression rate of MCI to ADD is between 8% and 16%
per year (Mitchell 2009). Therefore, a high percentage of people
with baseline MCI would progress to Alzheimer’s disease demen-
tia if we could include a longer follow-up period, which would
consequently affect the predictive accuracy of the **F-florbetaben
PET scan. However the progression rate at two years was 44%
(including two participants who at four years follow-up reverted
to MCI or converted to another form of dementa (non-ADD))
and at four years was 47%. This is more than normal and probably
can be explained by the setting of recruitment or demographic or
MCI characteristics and maybe other underlying factors dnt can

increase the progr rate. In addition, in one review
regarding the progression from MCI to ADD with PxB PETp-u. a
correlation between longer follow-up and higher s| was

found (Ma 2014). However, due to the lack of dara, we were not
able to investigare the effect of the follow-up on the progression
rate from MCI to ADD, or any form of dementia.

On the other hand, MCI subtypes have been relared to progres-
sion to dementia. In a large longitudinal study with 550 MCI
participants, evidence were found that the MCI subtype, presence
of storage memory impairment, multiple domain condition, and
presence of APOE &4 allele increased the risk ofpmgmmon o de-
mentia. Multivariate survival and Kaplan-Meier analy

that amnestic MCIwnhmmgenwmorylmpurmemhadthe
most and closest risk of progression to dementia (Espincsa 2013).
Specifically, in our systematic review, the study of Ong 2015 (Ong
2015), included ic and non: ic MCI, and after ad-
justing for both '®F-florbetaben PET scan positive status and hip-
pocampal arophy, the hazard ratio for the development of ADD
from amnestic MCI was not significant. Additionally, some other
risk factors like family history of dementia, APOE €4 allele pres-

ence, and AS and tau protein levels in cerebrospinal fluid may
contribute to a faster prog; rate to d ia. In conclusion,
furcher updated ric should include high quality

manchwuh maore detuled dara abour the charactenistics of MCI
thar are required to not only explore the underlying mechanisms
but also to elucidate the causal pathways that link '*Fflorbetaben
PET scan positivity of diverse MCI subtypes and disease progres-
sion.

!F-florbetaben PET scan for any other forms of dementia
(non-Alzheimer's disease dementia (non-ADD))

false negatives. In additi yloid tracers do not bind to the
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Progression to any other form of non-ADD analysed by visual
assessment: sensitivity of 0.0% (95% CI 0.0% to 52%) and a
spedficity of 38% (95% CI 23% to 54%).

Progression to any other form of non-ADD analysed by SUVR >
1.45: sensitivity of 0.0% (95% CI 0.09% t 52%) and a specificity
of 40% (95% CI 25% to 57%).

The study reported only 5 people converting to non-ADD at
four years follow-up: frontotemporal dementia (3), Lewy body
d ia (1) and progressi lear palsy (1); all of them
were 1#Eflorbetaben negative (Ong 2015).

'8F-florbetaben PET scan cortical binding has been observed in
non-ADD; 9% (1/11) of FTLD, 25% (1/4) of VaD, 29% (2/7)
of DLB in a study from Australia (Villemagne 2011) and in 11%
(3/27) in those with confirmed non-Alzheimer’s disease neurode-
generative pathologies at autopsy (Sabni 2015). However, in this
study none of the five converters to non-ADD at four years fol-
low-up were "*F-florberaben positive; the latest could explain the
sensitivity of 0% and specifidity of 38% with vuual assessment u:
the included study. Nevertheless, ac g to h thologi
studies, we would expect that studies wlth more pamapamx, or
participants with positive PET scans that progress to non-ADD,
oould potentially increase the DTA to predict progression to other
forms of dementia and decrease the DTA to predict the progres-
sion to ADD.

The latest data sugpested the test was insufficient to evaluare the
early diagnostic value for progression from MCI to any form of
non-ADD.

18F florbetaben PET scan for any form of dementia
Progression to any form of d lysed by visual
sensitivity of 81% (95% CI 61% to 93%) and a specificity of 79%
(95% CI 54% to 94%).

Progression to any form of dementia analysed by SUVR > 1.45:
sensitivity of 819% (95% CI 61% to 93%) and a specificity of 84%
(95% CI 60% to 97%).

Ong 2015 reported lower sensitiviry and specificicy for predicdon
of any form of dementia other than ADD (Ong 2015). This is
explained because the test has a close to perfect sensitivity and
good specificity to predict the progression to ADD and if we add
the data with those that are PET negative with other types of non-
ADD, thesennnmydeawed to 81% and the specificity © 79%.
According to the af d, in the cases of '*F-florbetaben
PF.Tacansfor any other forms of dementia, there are cases thar are
PET positive with other logical conditions in the li

burt not in this study; and this paucity of dara with this type of
participant, could be explained due to the small sample of par-
ticipants of this study. For that reason, we would expect that in
other studies where we would check the progression to any form
of dementia, the DTA would be higher because it is probable to
find participants with DBL, FTD and others with a PET positive
result, and also we would expect an decrease in the DTA to predict
the progression o ADD.

Strengths and weaknesses of the review

We conducted an ive, ¢ h , and sensitive litera-
mresean:hunng 11 dlﬁmtekmomcdanbueswuhoutmyhm-
itation to language or publication starus. However, we only iden-
tified one study with 45 eligible partidpants, therefore our DTA
estimates are relarively impredse. This paucity of evidence reflects
the very significant challenges inherent in conducting long term
prospective studies of well characterised participants, followed up
to the point of progression of a dinical dementia. The method-
ological quality and dara syntheses were based on rec-
ommended methods. To increase the reliability of our findings,
we included only studies that fulfilled delayed verification of pro-
gression from MCI to ADD or any other form of dementia (non-
ADD) or any form of dementia at follow-up.

The included smdy did have significant methodological limira-
tions that weakened confidence in the findings of the review. The
study lacked information abour the selection of the particpants,
the reference standard was made with knowledge of the medical
studies and medical records, and the major problem was a poten-
tial conflict of interest due to the relationship with the companies
who produced and produce the tracer. On the other hand, con-
siderable uncertainty remained concerning the clinical diagnosis
of ADD; the histopathological diagnosis would be the better way
to probe the diagnosis, however, this option is not realistic for a
clinical trial.

Applicability of findings to the review question
Regarding the question of this review:

Could the **F-florbetaben PET scan identify those people with
MCIwho would progress to clinical d ia at follow-up?. There
was no applicability concern that the included patients, the setting,
the conducr, and interpretation of the index test in the included
study did not match the review question. However, there was a
high applicability concem about the target condition (as defined
by the reference standard) because the diagnosis at follow-up was
made with access to the study tests and medical records for all
participants and, therefore, due to the one study included, it was
difficult to exrend the findings into clinical practice withour a
meta-analysis.

The diagnostic unlity of **F-florbetaben PET scan foridentifying
Alzheimer’s disease parhology and identifying those people with
MCI who would convert to ADD could be affected by a num-
ber of factors that have not been determined so far. The most
important was the lack of a large study to evaluate this question,
as we included one study thar addressed the question with only
45 participants at follow-up Conducting a '®F-florbetaben test
is expensive, therefare it is nnpomm to clearly demonstrare its

A0CUTACY PriOr [0 Tec g its adoption in dinical practice.
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Implications for practice

Today, the use of '*F-florbetaben is not indicated in people with
MCI(FDA and EMA) exceptin clinical trials and research studies.
However, the Amyloid Imaging Task Force, the Society of Nuclear
Medicine and Molecular Imaging, and the Alzheimer’s Association
have proposed the usage of amyloid PET in people with persistent
or progressive unexplained MCI (Johnson 2013). The DTA of '®F-
florbetaben PET scans, as determined in this SR, suggests a limited
use due to a lack of information based only on one study with 45
participants to predict the progression from MCI to ADD and any
form of dementia. Despite this, in the sole study, the sensitivicy was
100% and the specificity was 83% for visual assessment analysis
to predict the progression to ADD and the sensitivity was 81%
and the sensitivity was 79% to predict the progression to any
form of dementia. The prediction to other forms of dementia
(non-ADD) was poor, however, this could be explamed because

PET, SPECT; CSE and others. This makes sense because neurode-

cive di are complex disorders with occasionally multi-
p!e and overlapping parhophywlogacal pnoosses. and mulnlraoer
imaging may be helpful in combi or
apoptosis markerswith those hbellmg rypical protein aggreglnom
seen in the progression of MCI to Alzheimer’s di In
future, various PET imaging modalities are needed to evaluate the
usefulness of the various PET tracers as predictors of progression
to Alzheimer’s disease d ia in MCI studies with clinical fol-
low-up. There is a hypothesis that amyloid deposition is an early
event in Alzheimer’s disease that reaches a relanve plateau even at
the MCI stage, while downstream biomarkers measure neuronal
loss and dysfunction, and cogni are more dynamic at
the symptomatic disease stage (Jack 2010). Based on this hypoth-
esis, the combination of structural imaging, functional imaging,
and cognitive tests may be better predictors of when an individual
will convert. However, in this way, the Ong 2015 study showed
that a **F-florbetaben PET positive result predicted progression
after adjusting for both aMCI status and hippocampal atrophy

the pathology of the other d ditions is not
based on lheAﬂplaqmFinallymhnvemonnndutbemk
of bias due o the access to medical tests and medical records
by the neurologist who made the diagnosis at four years follow-
up, becanse this could overestimate the DTA of '*F-florbetaben
(Lijmer 1999). Due to the aforementioned and the methodological
limitations of the induded study, it is not possible t© recommend
the routine use of **F-florbetaben in clinical practice. The '8F-
florbetaben biomarker is expensive, therefore, it is important to
clearly demonstrate its DTA and to standardise the process for the

diagnostic modality prior to it being widely used.

Implications for research

The FDA and EMA had established the '®F-florbetaben positivity
criteria in order thar the use in ADD patients’ evaluation and use
in people with MCI is accepted in research settings and clinical
trials (Albert 2011). On the other hand, it has been proposed for
use in clinical practice by the Nuclear Medicine Society and the
Alzheimer’s Association (Johnson 2013).

The interpretation of the results of the '® F-florbetaben PET scan
studies could be difficult due © the use of different methods to
define the result of the test. It is still used in many studies with dif-
ferent SUVR, visual assessment or both, and this promotes differ-
entaccuracies for the tracer, even in people with ADD when they
are compared with healthy people without ADD. Therefore, it is
y to consider thar visual is the most imp:
option to interpret the '®F-florbetaben PET scan, because this is
the h to the interpretan blished by FDA and EMA

Y

(FDA 2014, EMA 2014).

M , clinical in people with memory complaints
is not always undertaken with only one test, as clinical assessment
could use different tests, like volumetric hippocampal MRI, FDG-

luated with sMRI (Ong 2015). Nevertheless, there is a lack of
studies with *F-florbetaben combined with other tests.

Mdjn'on‘ll,"ifml 4 [h“-- g I-") .l)b‘
the level of efficacy of diagnostic imaging tests, we are currentdy
in the second step of six according to Herscovitch (Herscovitch
2015): technical efficacy, diagnostic accuracy efficacy, diagnostic
hinking efficacy, therapeutic impact, patient health ourcomes,
and, ﬁnally.soaenleﬁmy Therefore, we need further research
about accuracy before progressing to the other steps with their
specific studies before we can incorporate the '* F-florbetaben PET
scan into clinical practice.
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CHARACTERISTICS OF STUDIES

Characteristics of included studies fordered by study ID]

Ong 2015

Study characteristics

Parient sampling

Forty-five older adults who were referred from local y clinics in Australia, No further details
of patient sampling and recruitment were reported

Participants had to be at least 60 years old and to have had atleast 7 years of formal schooling. They
weere also required to communicate fluently in English

Exclusion critenia included the p of d tia, a score lower than 23 on the MMSE, the
P of other condid tha:nnyxmpmdmrr," and independ including other
neurological (stroke, multiple sderosis, epil ere ic brain injury}), psychi-
mc (psychotic symptoms, bipolar dmm:ler), or substance use oondluom (e.g drug and alcohol
A, ‘mof .I_L N *' ik and

r

Parient charactenstics and set-

ting

45 MCI participants diagnosed by the Petersen 2004 and Winblad 2004 criteria

Demographic data were reported for 45 MCI participants (with SUVR); demographic data were
not available for those dassified by visual assessment

'8F-florbetaben positive: 24, '*F-florbetaben negative: 21

Gender: not described

Age Mean (SD): '®F-florbetaben positive: 73.5 (6.9), **F-florbetaben negative:71.8 (6.1) years
APOE ¢4 carrier: not reported

MMSE Mean (SD) *F-florbetaben positive: 26.7 (1.9), **F-florbetsben negative: 27.9 (1.4)
Years of education Mean (SD): '*F-florbetaben positive: 13.8 (4.2), '*F-florbetaben negative: 13.5
(3.0

Smn'cu of referral: not reported

4

""6' yﬂl'e( ]dlm‘)

Administration instructions and tracer dosis
!8E_florbetaben was injected intravenously over 38 + 17 s, with a2 mean specific activity at the time
of injection of 60 + 29 GBq/umol. Each participant received on average 286 + 19 MBq of '*F-
forbetaben.
PETumgmgmmnductadumngaaDGSOPhﬂhpsAnegxoPETmAz-mmmmmn
sion scan mmg a rotating 137Cs source was done for diately prior
o g. Images obtained b 90 to 110 min pest injection were analysed. Images were
remxmeduningaaDRAML\
Image iaterpretation
PET images were p d with a semi ic volume of (VOI) method. This method
used a preset template of narrow cortical VOI that was applied to either the spatially normalized
'8F-florbetaben scan or via placement on the subject’s spatially normalized coregistered MRI by a
single operator who was blinded to the subject’s clinical status. Minor manual adjustments on the
MRI were made to ensure thar overlap with white matter and cerebrospinal fluid was minimized
Sparial normalization and coregistration of the PET and MRI images was performed using SPM8
Mean radicactivity values were obrained from VOI for cortical, subcortical, and cerebellar regions.
The cerebellar cortical VOI was placed taking care to avoid cerebellar white marter. No correction
for partial volume effect was applied to the PET data

o Visual assessment
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Ong 2015 (Continued)

Baseline *F-florbetaben PET images und wvisual by five independ 1
medicine physiciansblinded to clinical data. Readers had limired or no prior experience with amyloid
PET visual interpretation and were trained on an electronic training tool
The image assessment was performed on axial slices, in a grey scale. The regional cortical tracer
uptake (RCTU) scoring system was used to assess the beta-amyloid deposition in the following four
regions: frontal cartex, posterior cingulate/p lateral temporal cortex, and parietal cortex.
A RCTU value of 1, 2, or 3 was assigned if either no, moderate, or pronounced tracer uptake was
observed respectively as described below:
1 No tracer uptake: Tracer uptake (i.e. signal intensity) in grey matter in the region is lower than in
white marter
2 Moderate tracer uptake: Smaller area(s) of tracer uptake equal to or higher than thar present in
white marter;
- extending beyond the white matter rim to the outer cortical margin
- involving the majority of the slices within the respective region
3 Pronounced tracer uptake: A large confluent area of tracer uptake equal to or higher than that
present in white matter;
- extending beyond the white matter rim to the outer cortical margin
- and involving the entire region including the majority of the slices within the respective region
TthCTUwoxuﬁ)rdufou:bumngwmmwndmdmmabmuyhrnn amyloid plaque
load (BAPL) score with positive or negative interp as described below:
'"E.florbetaben PET scan negative: scan without f-amyloid deposition (RCTU score 1 in each
of the 4 brain regions 1, 2, 3, and 4)
'8E-florbetaben PET scan positive: scan with moderate 8-amyloid depesition (RCTU scare 2 in
any or all of the 4 brain regions 1, 2, 3, and 4 and no score 3 in these 4 regions) or scan with
P ed f-amyloid deposition (RCTU scare 3 at least in one of the brain regions 1, 2, 3, and
4
The majority read approach established the final result.

. letiuﬁvemmt(SUVR)-

PET images were p d with a | of i (VOI) method. This method
uedaprsettemplmofmnuwoomchOldntwu apphedtn ul:herdusptuxllynoumalmd
18F florbetaben scan or via placement on the subject’s spati d coregistered MRI by a

single operator who was blinded to the subject’s dimcxlsmtus Minor manual adjustments on the
MRI were made to ensure that overlap with white matter and cerebrospinal fluid was minimized.
Spatial normalization and coregistration of the PET and MRI images was performed using SPM8.
Mean radicactivity values were obtained from VOI for cortical, subcortical, and cerebellar regions.
The cerebellar cortical VOI were placed taking care to avoid cerebellar white matter. No correction
for partial volume effect was applied to the PET data

The standardised uptake value (SUV), defined as the decay-corrected brain radioactivity concen-
tration normalised for injected dose and body weight, was calculated for all regions. These were
then used to denve the SUV ratio (SUVR), which was referenced to cerebellar cortex. Neocortical

AP burden was expressed as the SUVRofthema-waghtedmmforrhafollmngoot—
tical ROIs: frontal (consisting of d ohateral ventrolateral prefrontal, and oxbxrofronml
regions), superior parietal, lateral temporal lateral ipiral, and ior and p I3

The prespecified SUVR used was > 1.45

Target condition and refe

Target condidon as ADD with NINCDS-ADRDA criteria were established with access to all study

standard(s)

results and personal medical records
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Ong 2015 (Continued)

Flow and timing

Duration of follow-up: 4 years
Number induded in ‘1 is: 45
Visual Assessments 25 ' F-florbetaben (+) and 20 '®F-florbetaben (-)
Progression from MCI to ADD by visual assessmeat:
8E_florbetaben (+): 21 MCI to ADD and 4 MCI-MCI; '®F-florbetaben (-): 0 MCI to ADD and
20 MCI-MCI
TP=21;FP=4;FN=0; TN =20
Progression from MCI to any other form of dementia (non-ADD) by visual assessment:
E_florbetaben (+): 0 MCI to non-ADD and 25 MCI-MCIL **F-florbetaben (-): 5 MCI to non-
ADD and 15 MCI-MCI
TP=& FP= 25:FN= 5;TN= 15
Progression from MCI to any form of d ia by visual
'8F-florbetaben (+): 21 MCI to any dementia and 4 MCI-MCI; '*Fflorbetaben (-): 5 MCI to any
dementa and 15 MCI-MCI
TP=21;FP=4FN=5TN=15
SUVR: 24 "®F-florbetaben (+) and 21 '*F-florbetaben (-)
Progression from MCI to ADD by SUVR:
'8E_florbetaben (+): 21 MCI to ADD and 3 MCI-MCIL; '®F-florbetaben (-): 0 MCI to ADD and
21 MCI-MCI
TP =21;FP=3;FN=0; TN =21
ion from MCI to any other form of dementia (non-ADD) by SUVR:
"F_florbetaben (+): 0 MCI to non-ADD and 24 MCI-MCI or ADD; **F-florbetaben (-): 5 MCI
to non-ADD and 16 MCI-MCI or ADD
TP=0; FP=24;FN=5TN =16
Progression from MCI to any form of dementia by SUVR:
18F-florbetaben (+): 21 MCI to any dementia and 3 MCI-MCI; **Fflorbetaben (-): 5 MCI to any
demenda and 16 MCI-MCI
TP=21;FP=3;FN=5TN=16

Comparative

Notes

Methodological quality

Item

Authors’ judgement Risk of bias  Applicability concerns

DOMAIN 1, Patient Selection

Was a consecutive or random Unclear

sample of patients enrolled?

Was a casecontrol design Yes

avoided?

Did the studyavoid inappropri- Unclear

ate exdusions?

Unclear Low
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Ong 2015 (Continued)

DOMAIN 2: Index Test All tests

Were the index test results in-  Yes
terpreted withour knowledge of

the results of the reference stan-
dard?

If a threshold was used, was it Yes
pre-specified?

Was the PET scan interpreta- Yes
tion done by a trained reader
plipsiatat

‘Was there a clear definition of a  Yes
positive result?

DOMAIN 3: Reference Standard

Is the reference standards likely Yes

to correctly dassify the target
condition?

‘Were the reference standard re- No
sults

interpreted without knowledge

of the results of the index tests?

DOMAIN 4: Flow and Timing

'Was there an appropriate inter- Yes
val between index test and ref-
erence standard?

Did all patients receive thesame  Yes
reference standard?

‘Were all patientsincludedinthe  Yes
analysis?

‘Was the study free of commer- No
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Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Kim 2017 No data for constructing a 2 x 2 table was provided. The study focused on diff; ical thickness subgroups and
the progression to dementia in aMCI participants whom were evaluated at baseline with PiB PET or '*F-flarbetaben.
‘We emailed the authors to resolve this issue, however, no response from the lead author was received

ADD:Alzkeimer sdisecsedementia

APOE: Apolipoprotein E

BAPL: Brain amyloid plaque load

FN: False negative

FP: False positive

MCE: Mild cognitive impairment
MMSE: Mini Mental State Examinaton
MRI: Magneti AT
NINCDS-ADRDA: National
Related Disorders Associadon
PET: Positron emission tomography

RCTU: Regional cortical tracer uptake

RAMLA: Row action maximum likelihood algorithm
ROI: Region of interest

SD: Standard deviation

SPMS8: Statistical parametric mapping 8

SUV: Standardised uptake value

SUVR: Srandardised uptake value ratio

TN: True negative

TP: True positive

VOI: Volume of interest

o
T ce

of Neurological and C icative Disorders and Stroke and the Alzheimer’s Disease and

Characteristics of ongoing studies [ordered by study ID]

EUCTR2013-004671-12-BE

Trial name or tide Predictive value of biomarkers in patients with amnestic mild cognitive impairment
Target condition and reference standard(s) Cognitive decline after two years of follow-up, reference standard not specified
Index and comparator tests 18E_florbetaben
Starting date June 2014
Contact information rik.vandenberghe @uzl be
University of Leuven
18F PET with florbetaben for the early diagnosis of Alzheimer’s disease d ia and other d tas in people with mild cognitive 33
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EUCTR2013-004671-12-BE  (Continuead)

Notes

Dr. Vandenberghe was contacted; he provided requested information regarding the
tracer used; email from Dr. Vandenberghe on 23/01/17

EUCTR2014-000562-21-NL

Trial name or tide Amyloid-PET as a diagnostic marker in daily practice

Target condition and refer dard(s) Progr tod a, reference standard not specified

Index and comparator tests !8F-florbetaben

Starting date January 2015

Contact information Alzheimer Center, VU University Medical Center Alzheimer Center
Izhei um@vume.nl

Notes

EUCTR2014-004244-35-1T

Trial name or tde

Amyloid load in prodromal ADD with limbic-predominant phenotype

Target condition and reference standard(s) Clinical 'indices’, reference standard not specified
Index and comparator tests '8F-florbetaben
Starting dare March 2015
Contact information Medicina Nucleare, IRCCS Ospedale San Raffaele
perani.daniela@hsr.it
Notes
NCTo01222351

Trial name or tde

BAY 94-9172 PET/CT in cognitively normal older adults, older adults with mild cog-
nitive impairment, and older adults with Alzheimer’s disease

Target condition and reference standard(s) Alzheimer’s disease, reference standard not specified
Index and comparator tests 18F-florbetaben
Starting date 2010
Contact information Oksana Taterina, 0t2004@columbia.edu
Yaakov Stem, ys1 1@columbia.edu
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NCT01222351 (Continued)

Notes

NCT02854033

Trial name or tide Alzheimer’ disease neuroimaging initiative 3 (ADNI3) protocol

Target condition and reference standard(s) Rate of progression to dementia due to ADD, reference standard not specified

Index and comparator tests '®F-florberaben, **F-flarbetapir
Starting dare October 2016
Contact information Dr. Paul Aisen, Director, Alzheimer’s Therapeutic Research Institute, University of
Southern California
Notes
ADD:Alzkeimer'sdiseasedementia

ADNI3: Alzheimer’s disease neuroimaging initiative 3
CT: Computed tomography
PET: Positron emission tomography
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DATA
Presented below are all the data for all of the tests entered into the review.

Tests. Data tables by test

No. of No. of
Test studies participants

1 '3E-florbetaben visual 1 45
assessment and progression to
ADD

2 18F florbetaben SUVR and 1 45
progression to ADD

3 !3E florbetaben visual 1 45
assessment and progression to
any other form of non-ADD

4 18E florbetaben SUVR and 1 45
progression to any other form
of non-ADD

5 13E-florbetaben visual 1 45
assessment and progression to
any form of dementia

6 18E-florbeaben SUVR and 1 45

progression to any form of
dementia

Test I. I8F-florbetaben visual assessment and progression to ADD.
Redew  |8F PET with florbetaban for the early diagniose of Alzheimer's dsease dementa and other dementias in paople with mild cognitive mpairment (MCI)

Test | YFflcrbetaben visual assessrent and progression to ADO

Study T FP N TN Seninity Spacificty Senitivey Specfidty
Ong201s 21 4 0 20 100[0B4,100] 083 [Q63,Q95] — ——
0 02 a4 o8 08 I 0 02 04 06 02 1
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Test 2. |8F-florbetaben SUYR and progression to ADD.
Redew  |5F PET with florbetaben for the early dagnose of Alzheimer’s disease dementia and other dementias in people with mild cognitive mpairment (MC)

Test 1 '®F.flocbetaben SUVR and progression to ADD

Study T F N TN Sensifuity Spacificity Sengtivey Specicty
Ong201S 20 3 O 21 I00[QB4,100]  OBB[Q48,Q97] — —e
0O 02 a4 D6 08 | 0 02 04 06 03 |

Test3. [8F-florbetaben visual nent and progression to any other form of non-ADD.

Redew  |8F PET with florbetaban for the early diagnose of Alzheimers disease dermentia and other dementias in paople with mild cognitive impairment (MCI)

Test 3 '®Fflccbetaben visual asseszrent and progression to any other form of non-ADD

Study T P AN TN Seraitrity Spacificity Sensitivity Spadficity
Ong 2015 o = 5 IS 00[Q0,052] Q3B[QI3Q4] ——
0 02 a4 08 02 1 o 02 04 056 Q2 |

Test 4. 18F-florbetaben SUYR and progression to any other form of non-ADD.
Revew  |5F PET with florbetaban for the early diagnose of Alzheimear’s disease damentia and other dementias in people with mild cognitive mpairment (MO)

Test 4 "®Fiflorbetaben SUVR and progression to any other form of non.ADD

Seudy T P AN TN Seritity Spacifiity Senitivity Spacicity
Ong 2015 o 24 5 6 00[G0,052] Q40[Q25,057] —-
0 B2 a4 05 02 1 0 02 04 06 03 |
18F PET with florbetaben for the early diagnosis of Alzheimer’s disease d ia and other dementias in people with mild cognitive Ed
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Test 5. |18F-florbetaben visual nent and progression to any form of dementia.
Redew  15F PET with florbetaban for the early dugnose of Alzheimer's disease dementia and othar dementias in people with mild cognitive mparment (M)
Test 5 "®Fflccbetaben visial asseszrent and progression to anvy form of dementia

Study ™ P N TN Senginity Spacificity Senstiviy Speciicty
ong20is 20 4 5 15 QAI[041,093] Q79 [QS4,094] - -

0 02 a4 05 08 1 0 02 o4 0s Q2 1

Test 6. |18F-florbetaben SUVR and progression to any form of dementia.

Redew  |EF PET with florbetaban for the early dagnose of Alzheimer’s disease demenfia and other dementias in people with mild cognitive Tmparment (MC)

Test &'%Fa SUVR and progressicn to any form of dementia
Seudy ™ P FN TN Senginity Spadfidty Sentiviy Speciity
Ong201s 21 3 S 16 08I[0Q61,093] 084[040,097] — — =
1 1 4 1 1 1 1 1 1 1
o Q2 a4 Qs 08 1 0 02 04 06 Q2 1
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APPENDICES

Appendix |. Glossary

Aetiology: the cause, set of causes, or manner of causation of a disease or condition.

Amyloid beta (A$): an amyloid that is derived from a larger precursor protein and is the primary component of plaques characteristic
of Alzheimer’s disease.

Biomarker: measurable and quantfiable biological parameters (e.g., specific enzyme concentration, specific hormone concentration,
presence of biological substances) which serve as indices for health- and physiology-related assessments, such as disease risk, psychiatric
disorders, environmental exposure and its effects, disease diagnosi bolic p erc.

Bolus: a single dose of a drug or other medicinal preparation given all at once.

Cingulate cortex: one of the convolutions on the medial surface of the cerebral hemispheres.

Cortical: the thin layer of grey matter on the surface of the cerebral hemispheres. It reaches its highest develop inh and is
responsible for intellectual faculties and higher mental functions.

Epiphenomenon: A secondary effect or by-product. A secondary symptom or pathology, occurring simultaneously with a disease or
condition but not directly related to it.

Frontotemporal: relating to the frontal and the temporal cerebral lobes.

Histopathology: the study of changes in tissues caused by disease.

Hypothyroidisnx: a syndrome thar results from abnormally low secretion of thyroid hormones from the thyroid gland.

Index test: the test under evaluaton.

la vivo: (of processes) performed or taking place in a living organism.

Ligand: a molecule thar binds to another molecule, used espedially to refer to a small molecule thar binds specifically to a larger
molecule, e.g., an antigen binding to an antbody, a h or iter binding to a receptor, or a substrate or allosteric
effector binding to an enzyme.

Neuritic plaques: accumulations of extracellularly deposited amyloid fibrils within tissues. Is one of the hallmarks of Alzheimer’s
disease.

Neurofibrillary tangles: abnormal structures located in various parts of the brain and composed of dense arrays of paired helical
fil (neurofil and microtubules). Are agpregares of hyperphosphorylated tau protein that are most commonly known as a
primary marker of Alzheimer’s disease.

Parietal lobe: upper central part of the cerebral hemisphere. It is located anterior to the occipital lobe, and superior to the temporal
lobes.

Positron: an extremely small piece of matter with a positive electrical charge, having the same mass as an electron.
Precuneus: is a part of the parietal lobe of the brain, lying on the medial surface of the cerebral hemisphere.

Prodromak: Relating to prodrome; indicaring an early stage of a disease.

Radionuclide (¢ imes called a radioisotope or isotope): is a chemical which emits a type of radioactivity called gamma rays. The
radioactivity can be detected by special scanners.
Refe dard: the best available method for establishing the presence or absence of the target condition.

Seasitivity: a measure of a test’s ability to correctly detect people with the disease. Itis the proportion of diseased cases that are correcty
identified by the test. It is calculated as follows: Sensitivity = Number with disease who have a positive test/Number with disease.
Specificity: a measure of a test’s ability o correctly identify people who do not have the disease. It is the proportion of people without
the targer disease who are correctly identified by the test. It is calculared as follows: Spedficity = Number without disease who have a
negative test/Number without disease.

Stilbene: organic compounds that contain 1,2-diphenylethylene as a functional group.

Target condition: the disease or condition that the index test is expected to detect.

Temporal lobe: lower lateral part of the cerebral hemisphere responsible for auditory, olfactory, and semantic processing. It is locared
inferior to the lateral fissure and anterior to the occipital lobe.

Vascalar: relating to, affecting, or consisting of a vessel or vessels, especially those which carry blood.

18F PET with florbetaben for the early diagnosis of Alzheimer’s disease d ia and other dementias in people with mild cognitive 39
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Appendix 2. Search strategy for *F-florbetaben PET ligand

Source Search strategy

MEDLINE In-process and other non-indexed dtationsand Med- 1. Florbetaben.ti,ab,nm.
line® 1946 to May 2017 (Ovid SP) 2. (NEURACEQ or neuraceq®).ti,ab,nm.
3. “lorberaben-flucrine-18”.ti,ab,nm.
4. “18F-BAY94-9172".1i,ab,nm.
5. “[18F]Florbetaben”.ti,ab,am.
6. “florbetaben-PET™.ti,ab,nm.
7. or/1-6
8. Fluorine Radioisotopes/du
9. Aniline Compounds/du
10. Ethylene Glycols/du
11. Stilbenes/du
12. Radioligand Assay/
13. radioligand® .ti,ab.
14. or/8-13
15‘ "I_L = r\' I [n A hd ImM
16. Plaque, Amyloid/ri [Radionuclide Imaging]
17. or/15-16
18. 14 and 17
19.7 or 18

Embase 1974 to May 2017 (Ovid SP) 1. Florbetaben. t,ab,
2. (NEURACEQ or neuraceq®).ti,ab.
3. “florbetaben-fluarine-18”.ti,ab.
4. “18F-BAY94-9172".ti 3b.
5. “[18F] Florbetaben™.ti,ab.
6. “forbetaben-PET™.ti,ab.
7. exp florbetaben f 18/
8. or/1-7
9. exp *radioligand/
10. Alzheimer disease/
11. Alzheimer®.ti,ab.
12. amyloid plaque/di [Diagnosis]
13. mild cognitive impairment/
14. or/10-13
15. 9 and 14
16.8 or 15

PsycINFO 1806 to May 2017 (Owid SP) 1. Florbetaben.ti,ab.
2. (NEURACEQ or neuraceq*).ti,ab.
3. “Alorbetaben-flucrine-18°.ti,ab.
4. “18F-BAY94-9172".t1,3b.
5. “[18F] Florbetaben”.ti,ab.
6. “florberaben-PET™.ti,ab.
7. or/1-6

18F PET with florbetaben for the early diagnosis of Alzheimer’s disease d ia and other d tias in people with mild cognitive 40
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(Continued)

BIOSIS Citation Index (Thomson Reuters Web of Science) (1922
to May 2017)

Topic=(Florbetaben OR NEURACEQ
OR q* OR “florbetabenfl 18” OR “18F-BAY9%4-
9172" OR *[18F] Florbetaben® OR “florbetaben-PET”)
Timespan=All years. Databases=BCI

Web of Science Core Collection, including the Science Citation
Index and the Conference Proceedings Citation Index (Th

"Topic=(Florbetaben OR NEURACEQ
OR q* OR “florbetaben-A 18° OR “18F-BAY94-

Reuters Web of Science}
(1946 to May 2017)

9172” OR *[18F]Florbetaben® OR “florbetaben-PET”)
Timespan=All years. Databases=SCI-EXPANDED, S$SCI, A&
HCI, CPCI-S, CPCISSH, BKCI-S, BKCI-SSH, CCR-EX-
PANDED, IC

LILACS (BIREME)

CINAHL (EBSCOhost) (1980 to May 2017)

Florbetaben OR NEURACEQ OR neuraceq® OR “florbetaben-
fluorine-18" OR “18F-BAY94-9172" OR “[18F]Florbetaben”
OR “florbetaben-PET* [Words)

$1 TX Florbetaben

$4 TX “florbetabenfluorine-18°

§5 TX “18F-BAY94-9172"

86 TX “[18F]Florbetaben®

§7 TX “forbetaben-PET”

$8 81 OR S2 OR 83 OR 84 OR 85 OR 86 OR §7

Clinical Trials.gov (www.clinicaltrials.gov)

World Health Organization International Clinical Trials Registry
Platform (WHO ICTRP) (http://apps.who.int/trialsearch)

Florbetaben OR NEURACEQ OR neuraceq* OR “florbetaben-
fluorine-18" OR “I18F-BAY94-9172” OR °[18F]Florbetaben”
OR “florbetaben-PET"

Florbetaben OR NEURACEQ OR q OR “florbetab
fluorine-18" OR “18F-BAY94-9172° OR °[18F]Florbetaben”
OR “florbetaben-PET”

ALOIS, the Cochrane Demenda & Cognitive Improve-
ment Group’s specialized register of dementia studies (hrtp://
www.medicine.ox.ac.uk/ alois/)

Imaging AND PET

Appendix 3. Tables (2 x 2) cross-relating index test results of the reference standards
Table 1. Progression from mild cognitive impairment (MCI) to Alzheimer’s disease demenda (ADD)

lmm' £e R of Aard afs
ADD present ADD sabsent
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(Continued)

Index test-pasitive

'8F-florbetaben PET ligand for AB (+) who progress '*F-florberaben PET ligand for AB (+) who remain

o ADD (TP) MCI (FP) and '®F-florbetaben PET ligand Af (+)
who progress to non-ADD (FP)
Index test-negative '8E-forbetaben PET ligand for AB (-) who progress *F-florbetaben PET ligand for AB (-) who remain
o ADD (FN) MCI (TN) and **F-florbetaben PET ligand for Af
(-) who progress to non-ADD (TN)
ADD: Alzhetmer sdiseasedementia
FN: false negative
FP: false positive

MClI:mtldcognitivelmpalrment

PET: positronemi ssiontomography

TN: true negative
TP: true positive

Table 2. Progression from mild cognitive impairment (MCI) to non-Alzheimer’s disease dementia (non-ADD)

m test £y Rof: 4 A 1 afs
Non-ADD present Noa-ADD absent
Index test-positive '®E-florbetaben PET ligand for AB (+) who progress '*F-florbetaben PET ligand for AB (+) who remain
o non-ADD (TP) MCI (FP) and
1%E-florbetaben PET ligand for Af (+) who progress
to ADD (FP)
Index test-negative '8F-florbetaben PET ligand for AB (-) who progress '*F-florbetaben PET ligand for Af (-) who remain
to non-ADD (FN) MCI (TN) and
*F-florbetaben PET ligand for AS (-) who progress
w ADD (TN)
ADD:Alzhetmer sdisecsedementia
FN: false negative
FP: false positive
MCL mild cognitive impairment

PET: posttronemi ssiontomography

TN: true negative
TP: true positive

Table 3. Progression from mild cognitive impairment (MCI) to any form of dementia

mm £e R of <t A A 1 afec

Aay forms of dementia present Dementia abseat
18F PET with florbetaben for the early diagnosis of Alzheimer’s disease ds ia and other d tas in people with mild cognitive 2
impairment (MCI) (Review)
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(Continued)

Index test-positive '8F-florbetaben PET ligand for AB (+) who progress '*F-florberaben PET ligand for AB (+) who remain
to any form of dementia (TP) MCI (FP)
Index test- '8F-florbetaben PET ligand for AB (-) who progress '*F-florbetaben PET ligand for AB (-) who remain

&'

to any form of dementia (FN)

MCI (TN)

FN:falsenepative

FP: false positive
MCl:mildcognitivelmpalrment

PET: positronemi ssiontomography

TN: true negative
TP: true positive

Appendix 4. Assessment of methodological quality table: Quality Assessment of Diagnostic
Accuracy Studies 2 (QUADAS-2) tool

Domain Patient selection Index test Reference standard Flow and timing
Description Describe methods of pa- Describe the index test  Describe the reference Desaribe any patients
tient selection: describe and how it was con- standard and how it who did not receive the
included patients (prior ducted was conducted and in- index test(s) or refer-
testing, p ion, in- and interpreted preted ence standard, or both,
tended use of index test or who were excluded
and setting) from
the 2 x 2 table (refer to
flow
disgram): describe the
tme
interval and any inter-
ventions
between index test(s)
and reference standard
Signalling  q Was a iveorran- Were the index test re- Is the reference standard Was there an appropri-
(yes/no/unclear) dom sample of patients sults interpreted without likely to correctly classify are interval between in-
enrolled? knowledge of the results the target condition? dex test(s) and reference
of the reference stan- standard?
dard?
Was a casecontrol de- Ifa threshold was used, Were the reference stan- Did all patients receive a
sign avoided? was it prespecified? dard results interpreted refe dard?
without knowledge of
the results of the index
test?
18F PET with florbetaben for the early diagnosis of Alzheimer’s disease d ia and other dementias in people with mild cognitive 5
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(Continued)

Did the study avoid in-
appropriate exclusions?

Did all patients receive
the same reference stan-
dard?

Were all patients in-
cluded in the analysis?

Risk of bias (high/low/ Could the selection of Could the conductorin- Could thereferencestan- Could the patientflow

unclear) patients have introduced
bias?

Concems regarding Are there concerns that
applicability (high/low/ the included patients do

terpretation of the in- dard, its conduct, or its have introduced bias?

dex test have introduced interpretation have in-
bias? troduced bias?

Are there concerns that Are there concems that
the index test, its con- the target condition as

unclear) not match the review duct, or interpreration defined by the ref
question? differ from the review standard does not match
question? the review question?

Appendix 5. Anchoring statements for quality assessment of '*F-florbetaben PET ligand for Ag

diagnostic studies
Table 4. Review question and inclusion criteria

Category Review q Inclusion criteria

Parients Parricipants with mild cognitive impairment (MCI), Participants thar fulfil the criteria for the clinical diag-
no dementia nosis of MCI at baseline

Index test '8F-florbetaben PET ligand for AB biomarker 'Fflorbetaben PET ligand for Af biomarker

Target condition  Alzheimer’s disease d
from MCI o ADD)

Any other forms of dementia (progression from MCI

w© any other forms of dementia

Reference standard NINCDS-ADRDA; DSM; ICD; McKeith criteria;
Lund criteria; International Behavioural Variant FTD
Criteria Consordum; NINDS-ARIEN criteria

ADD (progression from MCI to ADD)
Any other forms of dementia (progression from MCI
to any other forms of dementia)

NINCDS-ADRDA; DSM; ICD; McKeith criteria;
Lund criteria; International Behavioural Variant FTD
Criteria Consortium; NINDS-ARIEN criteria

OQutcome N/A Data to construct a 2 x 2 table

Study design N/A Longitudinal cohort studies and nested case-control
studies if they incorporate a delayed verification design
(case-control nested in cohort studies)

ARy e

DSM: Diagnostic and Statistical Manual of Mental Disorders

FTD: Frontotemporal dementia

18F PET with florbetaben for the early diagnosis of Alzhei ia and other de tas in people with mild cognitive 44
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ICD: International Classification of Diseases

MCIL: Mild cognitive impairment

NINCDS-ADRDA: Natonal Institute of Neurological and Communicative Disorders and Stroke and the Alzheimer’s Disease and
Related Disorders Associanon

NINDS-AIREN: National Inst of Neurological Disord
PEnseigs en N

PET: Positron emission tomography

and Stroke and Association Internationale pour la Recherché et

Anchoring statements for quality nent '*F-florbetaben PET ligand for A8 diagnostic studies

We have provided some core anchoring statements for quality assessment in the diagnestic test accuracy (DTA) review of the '*F-
florbetaben PET ligand for Af biomarkerin d ia. These are designed for use with the Quality Assessment of Diagnostic
Accuracy Studies 2 (QUADAS-2) tool and are based on the puidance for quality assessment of D TA reviews of Informant Questionnaire
on Cognitive Decline in the Elderly (IQCODE) in dementia (Quinn 2014). In assessing individual items, the score of unclear should
only be given if there is genuine uncertainty. In these situations, we contacted the relevant study teams for additional informarion.

‘Whenever we scored one question as high risk of bias, we considered the study as having a high risk of bias.
Table 5. Anchoring statements to assist with the "Risk of bias’ assessment

Question Response and weighting Explanation
Patieat selection
‘Was the sampling method appropriate? No = high nisk of bias ‘Where sampling is used, the designs least
Yes = low nsk of bias likely to cause bias are consecutive sam-
Unclear = unclear risk of bias pling or random sampling. Sampling that
is based on vol or selecting subj
from a clinic or research resource is prone
to bias
‘Was a case-control or similar design No = high risk of bias Designs similar to casecontrol that may
avoided? Yes = low risk of bias introduce bias are those desipns where the

Unclear = unclear risk of bias

study team deliberarely increase or decrease
the proportion of subjects with the target
condition, which may not be representa-
tive. Some case-control methods may al-
ready be excluded if they mix subjects from
various settings

Are exclusion criteria described and appro-
pnate?

No = high risk of bias
Yes = low nisk of bias
Unclear = unclear risk of bias

We automarically graded the study as un-
clear if the study authors did not detail ex-
clusions (pending contact with study au-
thors)

Where astudy details exclusions, we graded
the study as "low risk’ if we considered ex-
clusions to be appropriate. Certain exclu-
sions common to many studies of dementia
arec Aical mﬂk’: nal A d_
cohol/substance misuse; concomitant psy-
chiatric diagnosis; other deg: i
conditions

18F PET with florbetaben for the early diag

sis of Alzheimer’s di N
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(Continued)

Index test

Exclusions are not appropriate if they com-
prise ‘difficult to diagnose’ parients

'We labelled post-hoc and inappropriate ex-
clusions as at *high risk’ of bias

Wasthe "* F-lorbetaben PET ligand for Af  No = high nisk of bias
biomarker’s Yes = low nisk of bias
assessment/interpretation performed with- Unclear = unclear risk of bias
out

knowledge of clinical dementia diagnosis?

Terms such as "blinded” or ’independendy
and without knowledge of’ are sufficient
and full details of the blinding procedure
are not required. Interpretation of the re-
sults of the index test may be influenced
by knowledge of the results of the reference
standard. If the index test is always inter-
preted prior to the reference standard, then
the person interprecing the index test can-
not be aware of the results of the reference
standard and so this item could be rared as
yes'.

For certain index tests, the result is objec-
tive and knowledge of the reference stan-
dard should not influence the result, e.g.
level of protein in cerebrospinal fluid; in
thisinstance, the quality assessment may be
“lowrisk’ even if blinding was not achieved

Wasthe '* F-florbetaben PET ligand for Af No = high risk of bias
biomarker’s Yes = low risk of bias
threshold prespecified? Unclear = unclear risk of bias

For scales and biomarkers, there is often
a reference point (in units or categories)
above which subjects are dassified as 'test-
positive’; this may be referred to as the
threshold, clinical cut-off, or dichotomisa-
tion point. A study is classified at high risk
of bias if the study authors define the op-
timal cut-off post-hoc based on their own
study data because selecting the threshold
to maximise sensitivity and/or specificity
may lead to overoptimistic measures of test
performance. Certain papers may use an
alternative methodology for analysis that
does not use thresholds and these papers
should be classified as not applicable

Wasthe ' F-florbetaben PET ligand for Af  No = high risk of bias
scan interpretation done bya trained reader  Yes = low risk of bias
physician? Unclear = unclear risk of bias

Ifa trained reader physician performed the
scan interpretation, we scored this item as
yes

If no definition of trained reader was done,
we scored this item as "unclear’

Ifa ined reader physician performed
the scan interpretation, we scored this item

18F PET with florbetaben for the early diagnosis of Alzheimer’s disease d ia and other d
impairment (MCI) (Review)
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(Continued)

Did the study provide a dear definition
of whar was considered to be a '®F-flor-
beraben PET ligand for Af biomarker's
positive result?

Reference standard

No = high nisk of bias
Yes = low nisk of bias
Unclear = unclear risk of bias

If the study clearly stated the definition of
a positive result (e.g. SUV), we scored this
irem as "yes'

If the study did not give a definition of what
it considered a positive result or the defini-
tion of a positive result varied between the
participants, we scored this item as 'no’

If the study gave insufficient information
to permit judgement, we scored the item as
"unclear’

Is the assessment used for clinical diagnosis
of demenria acceptable?

No = high nisk of bias
Yes = low risk of bias
Unclear = unclear risk of bias

C ly used i ional criteria to
assist with clinical diagnosis of dementia
induded those detailed in DSM-IV and
ICD-10.

Criteria specific to dementia subtypes in-
cluded but were not limited to NINCDS-
ADRDA aitena for Alzheimers demen-
tia; McKeith criteria for Lewy body de-
mentia; Lund criteriaand International Be-
havioural Variant FTD Critenia Consor-
tium for frontotemporal dementia; and the
NINDS-AIREN cntenia for vascular de-
mentia.

‘Where the criteria used for assessment were
not familiar to the review authors or the
Cochrane Dementia and Cognitive Im-
provement group (‘undear’), we classified
this item as “high risk of bias’

‘Were dinical assessments for dementa per-
formed without knowledge of the '* F-flor-
betaben PET ligand for AS biomarker?

Patieat flow

No = high nsk of bias
Yes = low risk of bias
Undlear = unclear risk of bias

Terms such as "blinded” or ’independendy
and without knowledge of” were sufficient
and full details of the blinding procedure
were not required. Interpretation of the re-
sults of the reference standard may be in-
fluenced by knowledge of the results of the
index test

‘Was there an appropriate interval between
*Fflorbetaben PET ligand for AB
biomarker and clinical dementia assess-
ment?

No = high nisk of bias
Yes = low nsk of bias
Unclear = unclear risk of bias

As we test the accuracy of the '*Fflor-
betaben PET ligand for Af biomarker for
MCI progression to dementia, there will al-
ways be a delay between the index test and
S dard The
n'mL me for Aard ‘nd
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(Continued)

(Geslani 2005; Okello 2007; Visser 2006)
, and therefore we noted time as a separate
variable (both within and between studies)
and will test its influence on the diagnos-
tic acauracy. We have set a minimum mean
time to follow-up assessment of 1 year. If
more than 16% of subjects have assessment
for MCI progression before nine months,
this item was scored ‘no’

Did all subjects get the same assessment for
dementa regardless '*F-florbetaben PET

No = high risk of bias
Yes = low risk of bias

There may be scenarios where participants
who score 'test-positive’ on the index test

ligand for AB biomarker? Unclear = unclear risk of bias have a more detailed assessment. Where de-
mentia assessment differs between partici-
pants, this should be dassified as high risk
of bias

‘Were all patients who received No = high nsk of bias If the ber of lled differs

I*E-florbetaben  PET ligand for AB
biomarker’s assessment included in the fi-

nal
analysis?

Yes = low risk of bias
Unclear = unclear risk of bias

from the number of patients induded in
the 2 x 2 table, then there is the potendal
for bias. If patients lost to dropouts differ
systemanically from those who remain, then
estimates of test performance may differ.
If there are dropouts, these should be ac-
counted for; a maximum proportion of
dropouts for a study to remain at low risk
of bias has been specified as 20%

Were missing '3F-florbetaben PET ligand
for AB biomarker’s results reported?

No = high nisk of bias
Yes = low nisk of bias
Unclear = unclear risk of bias

Where missing or uninterpretable results
are reported, and if there is substantial ateri-
tion (we have set an arbitrary value of 509%
missing data), we will score this as ‘no’. If
the study did not report these results, we
scored this as ‘unclear’ and we contacted
the study authors

Was the study with *F-florbetaben PET
ligand for Af biomarker free of commercial
funding?

No = high nisk of bias
Yes = low nisk of bias
Unclear = unclear risk of bias

If the funding source is clearly stated and
is not commercial, this should be scored as
‘g’

If the funding source is clearly stated and is
commercial, this should be scored as "yes
Ifnot enough information is given to assess
whether the funding source is commeraal,
the scored is "unclear’

Anchoring statements to assist with assessment for applicability

Question

Explanation
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Were included patients rep ive of  The included patients should martch the intended population as described in the re-

the general population of i ? view question. The review authors should consider population in terms of symptoms;
pretesting; p ial disease preval setting. If there is a clear ground for suspecting
an unrepresentative spectrum, the item should be rated poor applicabilicy

Index test

Were sufficient dara on '*Fflorberaben Variation in technology, test ion, and test interpretation may affect estimate of

PET ligand for AB biomarker's application  accuracy. In addition, the background, and training/expertise of the assessor should be
given for the test to be repeated in aninde- reported and taken in consideration. If '*F-florbetaben PET ligand for Af biomarker
pendent study? was not performed consistently, this item should be rated poor applicability

Reference standard

‘Was clinical diagnosis of dementia madein  For many reviews, inclusion criteria and "Risk of bias’ assessments will already have

a manner similar to current clinical prac- d the d ia di is. For certain reviews, an applicability starement relating

tice? mtheufa!noemndudmxynorbea.pphmbla'!hmuthepom’blhtydntafonn
of dementia assessment, although valid, may diagnose a far larger proportion of people
with disease than usual dinical practice. In this instance, the item should be rated poor
applicability

D5M:Diagnasticand Statistlcal Manualof Men tal Disor ders

FTD: Frontotemporal dementia

ICD: International Classification of Diseases

MCIL: Mild cognitive mpaummt

NINCDS-ADRDA: National I of Neurological and Communicative Disorders and Stroke and the Alzheimer’s Disease and
Related Disorders Associadon

NINDS-AIREN: National Insttute of Neurological Disorders and Stroke and Association Internationale pour la Recherché et
IEnseignement en Neurosciences

PET: Positron emission tomography
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5.3. Resultados de la tercera publicacion

18F PET with flutemetamol for the early diagnosis of Alzheimer's disease dementia and
other dementias in people with mild cognitive impairment (MCI)

Gabriel Martinez, Robin WM Vernooij, Paulina Fuentes Padilla, Javier Zamora, Leon Flicker,
Xavier Bonfill Cosp

Cochrane Database of Systematic Reviews 2017, Issue 11. Art. No.: CD012884

Impact Factor 2017: 6.754

5.3.1. Resultado de las busquedas

Las diferentes estrategias de busqueda empleadas identificaron un total de 1333 referencias.

Al final del proceso de revision, se incluyeron dos referencias con un total de 252 participantes
con un DCL, de ellos un estudio corresponde a un estudio con datos solo en las plataformas de
registro de estudios clinicos (en los Estados Unidos registrado como NCT01028053 y en
Europa como EUCTR 2009-010227-62) e identificamos siete referencias como estudios en

curso, que seran incluidas en las siguientes actualizaciones de la revision.

5.3.2. Caracteristicas de los estudios incluidos

Seleccion de participantes y caracteristicas:

Respecto a las caracteristicas de los estudios analizados, el nimero de participantes al inicio de
los estudios fue de 252, un estudio incluyd 232 participantes (NCT01028053) y el segundo

estudio incluyod 20 participantes al inicio del seguimiento (Thurfjell 2012).
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El estudio con mas participantes (NCT01028053) no proporciona informaciéon de cémo se
realizd el muestreo o reclutamiento de los participantes, aunque segin la informacion
proporcionada en la plataforma de registro, los participantes fueron reclutados en seis paises,
principalmente Estados Unidos y Reino Unido. En el otro estudio, los participantes provenian

de siete diferentes clinicas de memoria sin especificacion de continente o pais.

El promedio de edad en un estudio fue de 72,7 afios y en el segundo estudio fue de 71,1 afios
de edad. Las participantes mujeres fueron entre un 45% y un 50,9% de los participantes de los
estudios. Sé6lo en un estudio se entrega informacion acerca del nivel educacional de los

participantes, con 14,4 afios de educacion en promedio.

El seguimiento de las cohortes oscilo entre 24 y 36 meses.

Prueba indice: TEP con 18F-Flutemetamol

Sélo en un estudio se describen los modelos de tomoégrafos usados (Biograph PET / CT de 16

cortes de Siemens, ECAT EXACT HR de Siemens y un escaner Advance de General Electric).

Respecto de la dosis usada, en los dos estudios tenian una dosis objetivo de 185 MBq de 18F-
Flutemetamol inyectada en bolo lento dentro de 40 segundos. En un estudio la adquisicion de
las imagenes fue 90 minutos post puncion y en el otro estudio entre 85 y 115 minutos post

puncion, la adquisicidon de iméagenes se realizd durante al menos 30 minutos.

Solo en un estudio estd establecido que los investigadores habian sido entrenados en la

interpretacion de la TEP con 18F-Flutemetamol.

Respecto del método para determinar la positividad del 18F-Flutemetamol, un estudio utilizo
un medio cuantitativo, con un umbral que segun los autores estaba predeterminado en >1.5

SUVR, pero segun el estudio referenciado por los investigadores para establecer el SUVR, el
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SUVR fue >1.56. El otro estudio utiliz6 un método visual para determinar positividad o no a
amiloide cerebral donde las imagenes fueron evaluadas visualmente por cinco lectores cegados,
independientes, la forma en codmo se determin6 en forma grupal la positividad o no del test, no

esta descrita.

Condicion clinica objetivo y estandar de referencia:

Los dos estudios evaluaron la progresion a una DEA en el seguimiento.

Respecto del estandar utilizado esté establecido que el criterio NINCDS-ADRDA fue utilizado

en un estudio y probablemente en el otro estudio fue utilizado NINCDS-ADRDA o APA 1994.

Flujo y tiempo:

El seguimiento vari6 entre 24 meses con una pérdida de un participante (5%) de 20
participantes en total (Thurfjell 2012) y 36 meses, con una pérdida de 8 (3%) participantes de

232 participantes en total al inicio del estudio (NCT01028053).

Se evalud la positividad visualmente en 224 participantes, donde 97 (43%) participantes
resultaron positivos y 127 (57%) participantes fueron negativos para carga amiloidea cerebral

(NCT01028053).

La valoracion cuantitativa se realizd en 19 participantes, donde 10 (53%) participantes
resultaron positivos y 9 (47%) participantes fueron negativos para carga amiloidea cerebral

(Thurfjell 2012).
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5.3.3 Evaluacion de calidad metodoldgica de los estudios incluidos

Se realizé una evaluacion de la calidad metodologica a los estudios incluidos, a través del

instrumento QUADAS-IT (Whiting2011), donde se encontr6 lo siguiente:

Seleccion de participantes

Se consider6 que los dos estudios incluidos tenian un riesgo poco claro de sesgo, por falta de

informacion sobre los procedimientos de muestreo y los criterios de exclusion.

Prueba indice
Se considerd que un estudio tenia un bajo riesgo de sesgo y el otro estudio tenia un riesgo poco
claro de sesgo.
Respecto del estudio con riesgo incierto, el umbral no estaba claramente establecido y en la

interpretacion de la prueba indice positiva, su definicion no estaba claramente establecida.

Estandar de Referencia

Se considerd que un estudio tenia un bajo riesgo de sesgo y el otro estudio un riesgo poco claro
porque no se informo si los médicos que realizaban el seguimiento estaban al tanto del resultado
inicial de 18F-Flutemetamol, tampoco se pudo obtener la informacion sobre qué estdndar de

referencia se uso, ni como y por quién se obtuvo este estandar de referencia.

Flujo y el tiempo

Se consider6 que los dos estudios incluidos tenian un alto riesgo de sesgo porque en ambos
estudios existian posibles conflictos de intereses debido al apoyo financiero por parte de la
compaiia productora del trazador y en un estudio, dos de sus autores eran empleados de la

misma compafiia productora del trazador.
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Aplicabilidad

Para la evaluacion de la aplicabilidad, no hubo preocupacion de que los pacientes incluidos, el
entorno, o la realizacion e interpretacion de la prueba indice, no coincidieran con la pregunta
de revision; sin embargo, la condicidon objetivo (como se define en el estandar de referencia)
no estaba clara debido a la falta de informacion sobre qué estandar(es) de referencia se
aplicaron y también acerca de la metodologia utilizada en el estudio (Thurfjell 2012). Por otro
lado, en NCT01028053, habia preocupacion con respecto a la prueba indice debido a la falta

de informacion sobre el umbral y su definicion.

5.3.4. Exactitud diagnoéstica de los estudios incluidos

Progresion desde un DCL a una DEA

La progresion desde un DCL a una DEA en el estudio con un seguimiento de tres afios tuvo
una sensibilidad de 64% (IC 95%: 53 a 75) y una especificidad de 69% (IC 95%: 60 a 76)

mediante evaluacion visual de la TEP con 18F-Flutemetamol.

La progresion en aquellos con un seguimiento a dos afios tuvo una sensibilidad de 89% (IC
95%:52 a 100) y una especificidad de 80% (IC 95%: 44 a 97) mediante una evaluacion

cuantitativa del 18F-Flutemetamol.

Progresion desde un DCL a una demencia no-DEA o cualquier forma de demencia

No se encontraron estudios que evaluaran la progresion desde un DCL a cualquier forma de

demencia o cualquier forma de demencia no-DEA.
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ABSTRACT
Background

I"F-Hutemetamol upeake by brain tissue, measured by posstron emession tomography (PET), ix accepied by regulatory agencies like the
Food and Drug Ad ministration (FDA) and the European Medicine Apendies (EMA) for assessing, cn)'ln-! load in people with dementia,
lts added value sy mamly demonstrated by excluding Alehamer's pxhnlogv in an established d However, the Natioaal
Institute on Aging and Althcimer’s Associstion (NIA-AA) revised the di ¢ cefteria for Alzh s Ji-mc and the confidence in
the disgnosis of mild cognitive impairment (MCI) due ro Alzheimer's d’ueuc may be increased when wsing some amyloid biomarkers
tests like " F-Butemetamol. These tests, added to the MCI core dinical criteria, might incremse the diagnostic tet accuracy (DTA) of a
testingg strategy. However. the DTA of "F.fluremetamol o predict the progression from MCI to Akheimer's disease d 2 (ADD)
or other dementias hay noe yer been systematically evaluared,

Objectives
To determine the DTA of the '*F.futemetamol PET scan foe detecting people with MCI at time of performing the test who will
inkally progeos 1o ADD, other foems of dementis (non-ADD) of any form of dementza at follow-up.

Search methods

The most recene search for this review was p:rfomwd in May 2017, We searched MEDLINE (OnadSP), Embase (OvidSP), PsycINFO
(OvidSP), BIOSIS Citatson Index (Thomsan Reuters Web of Science), Wb of Saence Care Callection, induding the Scence Cltation
Index ( Thomson Reuters Web of Science) and the Conference Proceedings Ciraion Index (Thomson Reurers Web of Science), LILACS
(BIREME), CINAHL (EBSCObast). Clinical Trials.gov (htips://clinscaltnials.gov), and the World Health Organization Intemational
Clinical Trials Registry Platform (WHO 1CTRP) (haepe!/wwwowhoinn/ ictepdsearch/end). We also searched ALOIS, the Cochrane De-
mentia & Cogitive Improvement Groap's specialised register of dementia studies (hrrp:/fwwwanedicine. ox.ac.uk/abois/). We checked
14F PET with futemetamal for the eardy diagnosis of Alzhelmer’s disease d. and other o In peogle with mild cognitive I

kengairment (MCI) (Review)
Copyright © 2017 The Cochrane Collaboration. Publinhed by John Wiley & Sons, Led,
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the eeference lisss of any relevant studies and systemaric reviews, and performed citation racking using the Somce Citation Index o
identify any additional rdevant studies. No language or dare restricrions were applied o the dectronic searches,

Selection criteria

We included studies that had prospectively defined cobarts with any accepted defininon of MCI ar cime of performing the s and the
use of '* F-flutemeramol scan 10 evaluate the DTA of the progression from MCI 10 ADD or ocher farms of dementia. In addition, weoaly

selected studies that applied a refe Jard for Alzheimer's & W for example, Nathonal Institute of Neurologsal

and Communicative Disorders and Ssroke and the Alzhamer's Disease and R:hwd Disorden Assocation (NINGK-ADRI‘M) or
Diagnostic and Seatstical Manual of Mental Disorders- 1V (DSM-IV) eriteria.

Data collection and analysis

We screened all ttdex and abstraces identibed in ck ic-clataby hes. Two review authors independently slecred studies for
inclusion and estracted dara to creare wm-by two tables. showing the binary test results cross-classified with the binary reference
standard. We used these dina to ckulate sensitivitles, specificities, and their 95% confidence intesvals. Two independent assessars
performed quality assessment wsing the QUADAS -2 tool plus some additional items to assoss the methodological quality of dhe included
studies.

Main results

Progression from MCI 0 ADD was evalusted in 243 participanes from mwo studies, The studies seported data on 19 pamicipants with
two yeary of follow-up and on 224 participants with three years of follew-up. Nine (7.4%) participants converted at two years follow.
up and 81 (36.29) canverred ar theee years o follow-up.

There were concerns abour participant sckecrion and sampling in both studics. The index tesr domain in voc study was considered
unclear and m the secand study it was considered at low risk of bias. For the reference standard doman, one stady was covssdered ar
low risk and the second sudy was conssdered 10 have an undlear risk of bias. Regarding the domains of low and tming, both studies
were considered at high nisk of bias.

MCI 10 ADD;

Progression fram MCT to ADD ar two years of follow-up had a sensitivicy of §9% (95% C1 52 to 100) and a specificity of $0% (95%
CI 44 10 97) by quanttative assessmene by SUVR (o « 19, 1 study),

Progression fram MCT to ADD ar three years of follow-up had a sensisivity of 64% (95% CI 53 w0 75) and a specificity of 69% (95%
(1 60 1o 76) by visual assessment (n = 224, 1 sady).

There was no information regarding the other two objecnives in this systematic review (SR): progression from MC1 w other forms of
dementia and progression to any foem of dementu a follow-up.

Authory’ conclusions

Due o the varying senssiviey and specibcaty for predicung the progression from MCI to ADD and the limited dat available, we

cannot recommend routine wse of "*F-futemetsmol in dinical practice, " F-fluteroetamol has high financial costs; therefore, cearly
demonstraring, its ITTA and standardising the process of the '*F.f | modalicy & | peiar o its wider use.

T

PLAIN LANGUAGE SUMMARY

'"F PET with flutemetamol for the early diagnosis of Alzheimer's disease dementia and other dementias in people with mild
Review question: In people with mild cgoitive impairmeat (MCD), does wing a "'F PET swan with futemetamol predicr the
progs 1o Alzheimer's disease d (ADD) and other dementias?

Background

Due w global ageing, the number of people with dementia is expected o merae dramatcally = the next few decades. Dizgnosing
dementia at an carly stage i desirable, but there i no widespread agreement on llw bo( appmad\ A range of simple pen and paper
tests used by healthcare professionals can assess people with poor ¥ 0F Coge Whethser or not wsing special PET

14F PET with futemetamal for the eary diagnosis of Alzhelmer’s disease 4. and other d In people with mild cognlitive 2

kenpalrment (MCI) (Review)
Copyright © 2017 The Cochrane Collaboration. Pubilished by John Wiley & Sons, Ltd,
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scans thar detect amyloid -one of the hallmarks of Alzh sd P our ability to predicr the progresson from MCI o
ADD or other forms of dementia remaing undear. Since these tests are expensive. it & important that they provide addivonal bencfits.

Aim

We aimed to evaluate the accuracy of the ' F-flutemeramol PET scan in identifying thase people with MCT who dinicaly progress to
ADD, ather types of dementia, or any form of dementia over a period of time.

Scudy characteristics

The evidensce is carrent to May 2017, We found two studses evaluating the progression froms MCI to ADD, The studies induded 252
MCT digible participants, with 243 partiapanrs thae bad fodlow-up, Of these, 127 were women. The average age in one study with
two years of follow.up was 72.7 + 7.09 years. In the other study with three years of follow-up, the average age was 71.1 + 8.62 years.
The seting in one study was memory clinies.

Study funding sources: both studics were funded by the test manufacrurer.
Quality of the evidence

The mamn limitation of ths review was that our findings were based on only two studies, with not enough details an bow the people
were selecred, how the interpretation of the PET scan was made in one study, how the clinical diagnosis of dementis was established!
in the other study, The studies were consiered to be at high nsk of bias due o potential conflicts of interest detected.

Key findings

In this review, we found that the " F.futemetamol PET scan, s 2 single wst, in one study with 19 pardcipants icloded with 2 years
of follow-ug, had a senswivity of 89% and a specificity of 30%. This means that in a cohort with 100 parricipants with MCI and a
proporton of progresion in this study of 47%, we would expect 42 of 47 MCI participants with a posinve resuldt for ' F-Hutemetamol
scan to progres to ADD, and 5 participants to be falsey positive. In addition, we would expect 42 of 53 participants who will not
progress to ADD ta have a negative result for "*F-futemesamol, and 11 to be falsely nepative.

In the othee srudy with 224 parocipants included in dye amlysis with 3 years follow-up, the senutivity was 64% and the speciicity
was 69%. This means that in & cohorr with 100 participants with MCl and 5 proporoon of progresion in this stdy of 36%, we
would expect 23 of 36 MCI participants with a pasitive resudt for "*F.flutemetamal to peogress to ADD, and 13 pamapants to be
falsely positive. 1n addition, we would cxpect 44 of 64 particpants who will not progress to ADD to have a negative rosult for F-
Huremezamol, and 20 to be falsely negative,

There was o information rogarding the progression from MCT to other forms of dementia and progression to uny form of dementia
at follow.up.

We condude thae "F-flusemetamol PET imaging cannot be ded for routioe use in clinkal practice xopmlna the progression
from MCI 1o ADD based on the curremtly available darz, More sidies are needed 1o deardy d rate &5

BACKGROUND roration in emotional L, sl bel wvation, and

the impairment is sufficent to interfere with everyday activisies.
Demenria is asyndeone due ma beain disease - ussally of achronic Dementia s a collection of different subsypes distinguished by
or peagressive mature - in which there is c.isturhmc: of muluplc the underying pathology. ADD is (bcmoﬂ common form of de-

higher cortical functions, induding s mientia and other imp tated with d

tian, comprehension. calculasion, § -:apacnq'. guage, 0d  are vasculir discase, Lewy bodics, and frontotemporal pathobogy
jud, Haowever, consci | Secthe  (WHO 2012).

ﬂotsary in Appmdtx 1. Thr impairments of cognitive function

arec ly panied, and occassonally preceded. by adere.  Dementia is a serioas workiwide public bealth problen, wath 4
14F PET with Autemetamal for the earty dlagnosis of Alzheimer's disease d and other o in people with mild cognitive 3
kengairment (MCI) (Review)
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prevalence of £.7% m adults older than 60 years (6.2% and 6.5%
in Europe and the Americas, respectively). Due to its prevalence
in elder people, it is expected that the number of people with de-
mentia will i framatically, Cornequently, in the yeae 2050,
an espected number of 115 million pcnplc will have dementia,
This will result in 3 considerabl burden, which cur.
rently stands a1 19 of the waotld's Gross National Product (GNP)
indirect and indizecr costs (WHO 201 2), These fnandal costs are
in addition to the d mg p | and sociad q of
the condition,

Thr deﬁmuon of MC 1 spplics (o people without evidence of sig-

d in activities of daily living, bur with sub-
jective memory complaings and cogpitive tmpairment derected
by standanfsed tests. MCl often precedes dinical dementia, but
there & no consensts regarding how o operanotalise the MCI
diagnosis. There are several clmical critesia w define which people
have MCI, including the Perersen crzena or Petensen Revissted
Criteria (Tetersen 1999; Perersen 2004; Winblad 2004}, Clinical
Dementia Rating Scale (CDR= 0.5) {Marris 1993), or 16 ocher
different clmsifications of MCI (Marthews 2008),

A diagnosis of MCH reputadly allows teting of preventive ingcr-
ventions thar would slow the progression of MCT 1o &

cantraversy aboat the tmportnce of the presence of Alzhetmer's
discase pathology. The pathology can be assoctarad with aging
mn.md.fordd:rpa:plr.the dationship b yloid
plaque burden and dimnishes & age pros
resses (Savea 2009), . Ths, this pathology could e an epiphe-
nomenon assoaated with the presence of dementia, e g aby-prod.
wct of repair mechanisms by vascular damage (De [ Torne 2004;
Carcia-Alloza 2011), On the other hand, this controversy could be
because aur chnical diagnostic criteria have not had enough accu-
racy todingnose Alzheimer'’s discase that isdetectad by histopathol-
ogy in postmortem sedies (Hyman 2002). In sddition, other re-
searchers think that there is not a neal controversy about the amy-
Ioid by porhesis, becawse the amylokd cascade and the AR deposi-
tion have a primary role in Alzheimer's disease (Selkoe 2016),

Morte recently, the devdopment of AR pathology blomarkers in
vivo has been sggeted a5 an importane advance as 4 diagnos-
e toal in the Bdd of Alzhemner's divease, and hus promoted the
creation of new diagnastic criteria for people without symptoms
(predlinical stages). people with MCI, and people with ADD,
based on the presence of h-omarlem of Mxhonxndhuz Thes
have included Af wacers by g 5 graphy (PET)
(Albert 2011; Duboss 2014; McKbann 2011: Sperling 2011).

However, inties regarding the wabilicy of biomarkers in the

If the progression of MCI to d could be deferred by five
years, the prevadence of dementia would decrease by 43% in 2050
(Alzhesmers Associanan 2010). MCI has an annud progression
rase to ADD from 5% to 15%, However, not every person with
MCT develops dementia, and a significant number of people re-
cover or stabilise. Therefore, fiture research should try 10 clarify
which poople with MCI develop dementia in order 1o be able 1o
focus specifically on people who are at high risk of developing de-
mentia. Thas may possibly explain the failure of therapy to alter
the progsession o dementia in people with MCL Other aspeces
that may contribute to this failure arc the disparity in diagnos-
1 criveria and different sertings of the snxdied participanes: com-
munity, primary, secondary, and rescarch centres (Bruscols 2004;
Mattsson 2009, Petersen 1999; Petersenn 2009),

The nldimuon M’Mzhﬂms dwm pxholog,v is over 104 yeary
old. This parhology thar in de-
posits o‘.unylod beta (A and ncuroﬁmlhry tangles (Goedert
20061, This pathology is present in waumwlyllﬁd all pco-
ple with dementia (Schueider 2007). Furth imer's
discase pathology i found in 88% of people dignosed with
probable ADD (Schneider 2009), Despite this, Alzheimer’s dis-
case pathology may be found conconstantly ar autopsy in peo-
ple thought to have odhes forms of dementia, such & vasculis de-
mentia, Lewy body d ia, or fr porad d u (FID)
(Jellinger 2006). Furthermore, at kst five common pathologies
have been found in the brains of people who died and were thoughr
to have ADD prior to death (White 2009). Also, Alzheimer's dis-
case pachology was found i 42% of conumunity-dwelling older

people with ia (Schoeider 2007). This has generated

diagnosin of o i il exier, muindy due to variation berween
Inoemarker types, criteria for p ity and differences in method
ohogy (Noek-Storr 2013). Thas prompred an imporann initiative,
the Standards for Reparting of Dizgnostic Accuracy Scudses in de-
mentia studes (STARDdem) stateenent (Noel Staer 2014), Con-
sequently, clinical properties of dementia bionurkers sbould not
be assumed, and formal systematic evaluations of sersstivity, speci-
Biity, and other of biomarkers shoukl be performed
(Dhavis 2013).

FIY

PET is an imaging lodlmqur uung compounds labelled with
shore-lived posi clides. The use of Af lig-
ands mmdnhlmdnanmdmvlonddqammnnmdr
braitr, '"*F PET ligands, such as "F-fluremeeamol, is + fluorinated
waces, derived from the Picsburgh Compaund B (the first rracer
devcloped), and it 1s characterised by a higher median life of 110
minures than the Pirsburgh Compound B and 2 high affinity
for amyloid #. The performance of the '*F.Hutemetamol PET
saan was probed in vive with healthy people and ADD (Nelissen
2009) and akso in people with MCT (Vandenberghe 2010) and iy
has been considered that it could eventually be used to differen-
tare berweon different dementia types, specifically beween FTD
and ADD like other fluodinated wacers such as '*F-florberaben
(Villemagne 2011) or "F-florbetapir (Kobylecki 2015).

In 2013, ""F.8 | way approved by the Food and Drug
Administrarion (FDA) and, in 2014, by the European Medianes
Agency (EMAL A  posive san indicates moderate to frequent

of ylaid pl H r. this might ako
occut In m&wnhm}wrnmniopalcnmbmmandmnld«
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adultx with | cognition. Thercfore, the safery and effectve.

niess of **F-Matemetamol have not becn established foe pradicting
devel ofd ia or other logical condstions and it
dlould be combined with other dagnoatic eval ar instru-
ments (EMA 2014 FDA 2014),

Deespire oot being approved tor this purpase by the regubitory
agencies, research has been conducred in people with MCI to de-
termine whether biomarkers, swxch s **F-Butemetamol for Af,
locsease the risk of developing dements aver time. The evidence
for this is uncertain. For this and other reasons, the NIA-AA in
the USA established two different arena for MCL Firstly, they
established the Core Clinkcal Criteria for use in sl clinical serrings,
withous use of biomarers, and characeerised by concermns regard-
ing a change in cognition with impairment in one or more cognis
mtdammmuhpmewuwnof independence in funcrional abil-
‘m‘ shamaain m S .II ‘h" Elie bl d" (J‘n.
it Rescarch Criteria, which mmtpmt the uwe of biomarkers,
uhul‘ﬂ' viod scans, inrended for use excusively in ch
indudi dem and dintcal rrials. This will
help dctcmunc whether positive scans increase the likeihood of
peogression fram MCT to clinical demenia (Alberr 2011). Lastly,
it & hoped that people with MCI and positive scans wall ‘enrich’
linical trials, and moee people who will progress 1o dementia in
a shorter time wall be induded 10 allow more efficienr studies of
and prevents wes of ADD {CMS 2013),

An assumpsson for some researchers, and one on which this sys-
tematic cevsew (SR) 15 predicated, bs that if a person has both
MCTand the pathology of Alzheimer’s discase and develops din-
ical ADD subsequendy, then the cause of the initial MCI and of
the ADD was the Alzheimer's pathology, Our app

Target condition being diagnosed
This SR assessed the following three tarper conditions.

o ADD (progresson froms MCl 1o ADD).

o Any ather form of dementia (progresson from MCI o any
ocher form of non-ADD),

o Any form of dementia {progression from MCI to any form
of demenia).

We compared the index test cesults abtained ar basdine with the
rosalts of the reference standards obeained ar follow-up (delayed
vesification).

Index test(s)

The "F.Auremetamol scan 15 an mdex test for the detection of
Af depasition in the brain region of interest (ROI), The ROI
15 4 sedecred brain area thar physicians creare for funther study
in various anatomical arcas of the brain. "*F-flutemetamol is 2
molecular beomarker, described as follows,

o "B 'Mil" ibed a3 6-b 33 “.’»l.‘-
[ ™ F|#ivworo-4-(methylamino)phenyl], and is also referred to as
WESF-6-OH-BTAL "F-GEOGT, AH 110690 (Koole 2006
Nelissen 2009).

* "Ff | has been evaluated in people with ADD,
MCI, 2nd heakhy controls in a clinical field in order ta densify a
valid, simple, and reliable PET quanticati hod for the
routine measure of brain amyloid rereation in vivo
(Vandenberghe 2110},

ample of asessing diagnostic test accuracy (DTA) wing del
verification of diagy Instead of the refe standard being
based on pathology, it is bised on a clinical wandard and the peo-
gression from MCI 1o ADD, or any other form of non-ADD, or
any dementia. Although. for the reasons stated above, a degree
of unreliabilicy has been introducad, defining progresion has the
udvantage of being based on what marters mosz 1 people with
MCI, their famibies, and dinxcians invobved in their care.

I*F-Huemetamal PET scan & considered the diagnasne marker of

ioteress, and in this SR we assessed the DTA of "F-futemectamol
A binding in the brain and progression of the following

o Fram MCl 1o ADD.
e Fraom MCI to any ocher form of non-ADD.
o From MCI 1o any form of dementia

Image Interpretation
chisanex- Both the FDA and EMA have described the criteria for M-
i fk | for A positvary {(EMA 2014; FDA 2014),

P E-flutemetamol agnosis is by PET inuge ssenmens, and i
defined as positive if andysis shows the following,

. At qu onecontical eegion (frontal Jobes, poutmr

wgulate and p ., larenal empoeal lobes, inferolaeral
parietsd lobes, striatum) with nduction of lows of the nomully
distinee grey-white marter contrast, These scans have one or more
regpons with increased cortical groy matter signal (above 30% 1o
(0% peak intensity) of raduced {or alwent) grey-whire marter
contrast (white marter sulcal pattem & less distine), or both.

o A positive sain nay have one or mote regions in which grey
marier eadioactivity s as i ar ds the intensicy in
admcent white matter.

Readers tained in PET images with the "*F-fluremeramol should
interpret the A PET insges made with this ligand (EMA 2014;
FDA 2014).

Before the FDA and EMA described theenteria for 'F-Autemeta-
mol scan positivity, the diagnoss of dementa was made wsing

This SR belorgs 1 a senes of SRs rega
for AP, including '*F-florberaben and "*F-florb
2016},

ding PET biomackers  daff hresholds. Therefoee, we planned to use the FDA or
pic (Martinez  EMA criteria uwb:d in each mchdcd study mdmfy parrici-
pants as eith p o test-negative, or, & ively, if 8 F.
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Hutemeramol AB uptake and retention exceeded a cortain threh.
old.

severe dementia). Due 10 these differing pathways, the use of ''F.
ﬂu(cmmmul PET ligand for A is mainly used in specialist con-

W considered the of the ""F.th | reten-
ton {retention ratio}: distribution yolume ratio (DVR), standard-
ised upeake value ratio (SUVR), or other rasios, DVR refers to the
ratio of the **F.futemetamol distabution volume in the selected

and v chinics as an addition w clinical evaluation
or other tess, bdpmg in a clmical setting to discard a diagnosis of
Alzheimer’s dementia with  negative scan in & person with din-

arca (RO to the distribution volume in the reference area. SUVR
is the ratio of the "*F-fh | ligand standandised upaake
value in the selecred area (ROI} w the standandised uprake value
in the reference srca.
The unit of anakysis of our SR wis the purticipant. We did not
ioclude studices that analysed multiple ROls per parns
Image analysis: not peespecified (e Saristical Parametric Map-
ping {SPM} or ocher image analyss techniques).
Administration Instructions and Recommended Dosing

o Tame berween ™ F-flutemetamal injection snd PET
acquisitiors images should be scquired in 20 minutes starting
from 90 minutes after intravenows administearion (EMA 2014;
FDA 2014).

o Injection dese: the recommended dose for I
flutemeramol AB PET is 185 MBq (5.0 mCi) administered as 2
singke slow intravenous bolus (EMA 2014: FDA 2014).

Akhough it was inevirable thar induded studies had used different
Itmaging protocols, readers’ expertise, snd varied parameters, the
amyloid PET data in these included studies should be technically
adequate and acquired at a fully qualified and certified facility.

Clinical pathway
At this time, the clinical eval often has simalarities b

ical dementia and doubes abour the astiology (e.g- FID versus
ADD). Oherwise, & might be used solely in the rescarch ficld in
people with MCI for the ensichment of clinical trials, for exam-
ple. entolling people with MCL and a positive PET scan to study
preventive mterventions before people develop dementia,
However, in some memoey clinics the *F-futemeramol PET is
wed for clinxal purposes in people with pensstent or progres.
sive uncxplainad MCI adopring the Jobnson criteria (Johnson
2013), ariteria without sufficent evidence. Therefore, i the K-
Patemetamol PET iy posstive in a person with MCIE, this positiv-
ity is considered as vee of the core hinqnthdug‘ud findings of
Alzhemer’s disease. The persoa wall the logued asa pats
with prodromal Alzheimer’s discase ar MCI chc 10 Alzheimer’s
dnease.

Alternative test(s)

Currently thete are o standard pracrice tests available for the
dinical diagnoss of Alzheimer's disease o Below. we have
listed the altermative tests that we have excluded from this SR,
The Cochirane Dementia and Cognitive Improvement Geoup is
in the process of conducting 1 series of DTA SRs of biomarkers
and scales [see list below),

o ""FPET ligands for Af ("*F-Horberapir, " F-Rorbesaben)

different countries (Cordella 2013 NICE 2006), It ofwen starts
with people expesiencing vy complaints detected by them-
selves or thear relatives. B by | practiti or family
physicians are consulted, nd lhry oﬁm conduct a medical evalu-
drion using 3 scrcening test for cognitive impairment. Whenever
this sc a5 test ix positive, they complete an with
i clinical rvalunon mmluurd with I-bouor) studics that can
rule out 3 secandary cause of cognitive impairment {e.g. bypothy-
roidism, renal failure, fiver failure, vitamin B12 or folate deficiency,
and othm) In ddmnn. these poopke are then referred ro medical
m & { f l', a ¥ i ! ml. Fydl‘
anm. ot munbgu) na uxond:y ceritre of directly o memory
climics where furcher clinical assessment, laboratory sadies, and
cerchral image studies are conducred 1o confiem the dementia di-

agnosis.

People with dementia or their relatives, often directly consult these
specialists oe specialised memory dimics in the study of cogritive
disorders. Therfore, the performance of the diagnostic rests will

(Martinez 2016).

o "E-FDG-PET (PET F-fluorod
2015),

o HCPIB.PET (PET.Piessburgh compound B) (Zhang
2014),

o Cerebrospinal uid (CSF) analysis of A and tau
(Kokkinou 2014; Ritchae 2013; Ritchie 2014).

o Sarocturd magneri ce i g (SMRI) (Flippine
2012).

o Neuropsychological tests (Mini-Mental Stare Exammanon
(MMSE); MiniCOG; M. | Cognitive A MoCA)
(Anevabo-Rodriguez 2015; Chan 2014 Creavin 2016: Davis
2015; Fage 2015: Sarz 2014).

o Info interviews (lnf on
Cognitive Deecline in the Elderly (IQCODE); ADS) (Harrisan
2014; Hendry 2004 Lees 2014; Harrison 2015 Quénn 2014).

o APOE-¢4 (Elias-Sonnenschem 2014a; Hias-Sonnenschein
2014k EliasS chein 201 4¢).

yidwcose) (Smailagi

] i

peobably vary according so whether it is 2 primary |
ot referral from primary to specialst cre, or if the people have

different dintcal stages of the discase (MCILL mild, moderate, or

ISPECT)

il

® Single-p
brm imaging (Archer 2015; M:(‘.Imy 201%).

14F PET with futemetamal for the eary diagnosis of Alzhelmer’s disease d.

kenpairment (MCT) (Review)

and other &

In people with mild cognlitive L]

Copyeight © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd,

195



Rationale

Ammlr and ey diagnosis of Alzheimer's disease 3 crucial for
1 in heathcane syseems, b the costs of dementia are
cum-nlly ar beast 1% of the woeld's GNP (WHO 2012)
"*F-Autemetamol is approved for use in the dinical field manly
in peaple who are diagnosed clinxcally wath dementia of uncersain
actiology, in which case dipnosis of ADD can be discarded if the
testis negative. Even thaugh ™ Fodh amol is nat approved for
this purpose, tha biomarker test b ¢ ly bang wed in the re-
search field w0 search for the accurate identificarion of people with
MC1 who would progress to ADD or other forms of dementia.
Amyloid # tracers by PET have been induded in newly diagnostic
creeria in the mudy in people with MCT (Albert 2011; Dubois
2014). However, yome uncertainties exist about the generalisabel.
ity of the DTA results in clinical seqtings, expecially in okler people
(Rachard 2012).
Itis currenty belseved that if the health system can identify which
people are ar high risk of progressing from MCT o dementia, it
cn focus on improving opportunisies for appropriate contingency
phmu'ns for them, Proper recognition of the d nease may abso help
m( oF '- ll\d -nl ol sl m'm‘
pital or institumomal care Nm .DO7>. and enable the devedop-
ment of new trearments designed o delay or prevent progression
1o more debelitaing stages of the discase. Addisonally, this may
demonstrate a real dinical benefit for people and carepivers, and
will reduce health system costs.
This SR assesses the DTA with ' F-fluemetamol A PET in peo-
ple with MCL.

OBJECTIVES

To determine the diagnossic test accuracy (DTA) of ' F-Hutemera-
mol as the mdex test for detectng people with mild cognave im.
pairment (MCI) at tme of performing the test who woald din-
ically progress to Alzheimers disease d ia (ADD), or other
forms of noa-ADD, ar any form of demenssa at follow up,

Secondary objoctlvu

Toi igate the heterogeneiry of the DTA in the included smd-
fos by :viu.llng the spectrum of people, referral centres, clinical
crizeria of MCL, ¥ F-futemeramol techniques, reference standards
used, duratzon of follow-up, specs of study quality. and confiias
of interest

METHODS

Criteria for considering studies for this review

Types of studies

We incdluded longitudinal studies that had prospecuivey defined
coharts with any acoepeed definirion of mild cognitive inpair-
ment (MCI), as owlined below, at time of performing the 'F-
Phatemetamol AJ sean and a reference standiund (see Index tests and
Reference standards below), We ohrained the results ar the follow-
g of the studies. These studies had to employ delayed verification
of progression to dementia and were sometime labdled s 'delayed
verthication cruss sectional smdies’ (Bossuyt 2008; Knomnerus
2002), We included case-control studses when they incorporate a
delayed verification design. This occurred in the context of 3 co-
bort stady. so these studies were invanably dagnostic-nested case-
control studies.

Participants
Participants recruited and clinically classifhied as having MCI at
ume of performing the west were cligible for inclusion. We estab-
lished the diagnosis of MCI using the Petersen critenia or revised
Petenen criteria (Petersen 1999; Petersen 2004; Winblad 2004),
the criteris included in Manthews study (Matthews 2008), CDR
« 0.5 (CDR structured interviews collects information from both
the collareral soarce and the subject regarding memory. otienta-
tea, judgment and peoblem solving, community affmrs, home
and bobbies, and porsonal care, where the range of possible scores
vatics from none=0 point to severe=3 points} (Mors 1993), the
National Instituce on Aging-Alzheimer’s Assocuation (NIAAA)
core clinical criteria (Albert 2011), or & combination.
We excluded stdies thae induded people wich MCT possibly
cansed by any of the following

o Current of 4 history af alcohol or drigg abuse.

o Cenmal nervous system (CNS) trauma (e.g, subdural
bematoma), tumour, of infection.

. Othn neumloyul mndmom (e Parkinson’s or
Hi ) R y Parkinson’s disease, many of
the studies specificaly excluded pmple with Parkison's &mw:
from dhe group with mild cognitve impatrment. This specific
roup of people is complex in both regards w definimg

guthology and in d w0 of funcaonal decline. For

these reasons this group of people needs to be addressed in
specific studies

Index tests

The index test of this SR was "*F-flutemeamol bomarker test.
We used the criteria and cut-off values for test positiviry, as re-
poreed in the included studies. We considered positivity for 1*F.
Butemeamol Ag scan uptake and resention exceeding 2 certain
threshald,
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Target conditions
Thiee racget conditins were includad in this SR:

o Alzbeamer's dsease de u (ADD) (progression from
MCl 10 ADD).

® Any ocher forms of dementia (progression from MCI w any
other forms of non-ADD).

o Any form of dementia (progression from MCI 1o any form
of dementia).

Reference standards

The reference standard was the progression 10 the targes condi-
tions evaluared by a physician with expertise in the dementia field
(prefeeably a geristrician, psychiatnist, or nevrologist). For the pur-
pose of this SR, we sccepred several definitions of ADD. We in-
cluded studies thar applied the National Institure of Neurologi
cal and Commumicative Disorders and Seroke and the :\ld\arm:r's
Disease and Relaod Disorders Association (NINCDSADRDA)
crzedia (McKhann 1984), the Diagnostic and Statissical Manwl
of Mentl Dsorders (DSM) aitersa (APA 19875 AI'A 1994), and
the Tnrernational Crassification of Discases (1CD) (1CD-10) criee-
1is for ADD. Noably, different i of these standands may
not be direatly comparalde over time (c.g APA 1987 versus APA
1994). Moreover, the validity of the dagneses may vary with the
degree or manner m which the cniteria have been operationalised
(e individual clinicean versus algorithm versus consensus deter-
mination}. We considered all these issues when we inserpreted the
results

Similarly, we accepred differing clinical definitions of oeher de-
mentias. For Lewy Body Dementia the ref dird &
the McKeith cniteria (McKeith 199%6; McKeith 2005); for fron.
rowmporal dementia the Lund criteria (Boser 2005; Beun 1994;
Neary 1998), the DSM crtena (AFA 1987; AI'A 1994), the
ICD @iterm (KCD-10), or the Ineemational Behavioural Vari-
ant FTD Criteria Consortium (Rascensky 20111 and, for vas-
(ulll dl‘ N J 1 2 o‘ (N 1 | l)ll.‘lf
ders and Stroke and Association Internationale pour I Recherché
et I'Enseignement en Neurvsclences (NINDS-AIREN) criteria
{Ronxin 1993), the DSM criteria (APA 1987; APA 1994), or the
1CD criteria (CD- 100,

‘The time interval in whach the progression from MCI to ADD
{or ather forms of dementia) occies s very impartant. We wed
o0c yeat 2 the minamum period of ddday in the verification of the

We searched MEDLINE (Owid 5P) from 1946 ta May 2017;
Embuase (Ovid SP) from 1974 1o May 2017; PsycINFO (Owid
SI) from 1806 1o May 2017; BIOSIS Craten Index (Thom-
son Reuten Web of Scicnce) from 1922 10 May 20175 Wb of
Science Core Collection. including the Science Cirarion lmkx
(Thomson Reuters Weeb of Science) and the Conference Pr

ings Citation Inndex {Thomson Reuters Web of Sciencel from 1946
w May 2017; LILACS (Bireme): CINAML (EBSCOhost) from
1980 to May 2017; Clinical Trials.gov (htps://dimcaltrals gov);
and the Woeld Health Organization Intermational Clinical Tri-
als Registry Pladform (WHO FCTREP} (heepodf www.whoont/icorp/
search/en/). We abwo searched ALOIS, the Cochrane Dementus &
Cognrive Improvement Geoup's spocialized register of dementia
studies (http:/fwww. medicine.ox.ac.uk/alos/).

We ined two spproaches in designing the scarch, One focused
solely on the specifically named index rest (mdusing 4 mnge nf
synooyms) and the second, run in paralle] { a more ge
search, lmklngbmnkncmufunlklmkx\m. It fwmq!nnmnn
describeng ity diagnostic e and termas for the rrget condition
to try o capture the more difbeult to locate studies of a more
general nmure, where these parmicular radioligands were inchided
in diagnastic accuracy research but noe named specifically in the
parts of the checrronic hibliographic record that are searchable and
therefare would be missed,

See Appendix 2 for detalls of the sources and search strategies
that we wsed. No language or dute resteictions were applicd o the
dectonic searches,

Searching other resources

We examined the reference lists of all rdevant sudies for ad-
ditionzl studies. We also searched the Darabase of Abstraces
of Reviews of Effects (DARE) via the Cochrane Library (
www.cochtanelibrary.com)), the Natioral Instituse for Health
Research - Hesith Technology Assessment Databuse (NIHR-
HTA) (via the Cochrane Library: www.cochranelibrary.com),
the Aggressive Rescarch Invelligence Facility (ARIF) darabiase (
www,arif, bhiam.ac.uk) for other relared systemaic dugnostic accu-
racy reviews, and the International Federation of Clinical Chem-
istry and Laboratory Madicine Commirtee for Evidence-bascd
Liborarary Medicine database (C-EBLN) (hp:/fwww, focorp/
fec-education-diviston/cmd committees’c eblm/’evidence-
bhased-Liboniory-madicine-c-chlm-base}.

We checked the ref Lists of any el studies and SRs, and

Jiagnosis {the time b the at which a diag

of MCI is made and the assessment a¢ which the du;mm of
dementia & made).

performed citation tracking wing the Scence Citation Index o
identify any additional redevant sudie.

Search methods for identification of studies Data collection and analysis

Electronic searches Seloction of studies
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Two review authon (GM, RV) independently wreened the re-
tneved tides and absseacrs for pummﬂy dnpbk studics. A thind

We also extracted dara necessary for the quality assessment, as de-
fined below Two review authons (GM, RV} independently pﬂ-

review author (I'F) resolved any di wen the two
sview authon. The two review authory (GM, RV} then indepen-
-lrm!y assevsed the full-ext anide of dic nelev:ml studn wuh
the inclusion cnitena. They resolved any dsagr
discussson of, where necessary, consulsed 2 third review .\mhnr
(PF) who acted as an arbitraor, When a stady did nor peesent
all relevant data for creating 2 « 2 table, we conticted the study
authors direcdy o request further infarmation. When more than
one article presented data on the ame population. we inchaded
the primary artade, which was the amide with the largest number

of people or with the most infoemarive data (e.g longest time of

fodlow-up in the primary outcame).

Data extraction and management
W planned to extrace the following data regarding the study char-

o Bibliographic details of primary paper:
o sathor, title of scudy, yeur, and joumal,
® Basic dinical and demographic denails:
o mamber of pamipants;
o dinical diagnosis;
MCI dinical criteriac

o gl

> penden

o spurces of refermal:

S participunt recruitment;

o sumpling procedures.

o Details of the index test:

> method of the **F-f ) rest ad ministracion,
including thase who administered the test:

o thresholds wsed w define povitive and negative test:

= othes rechnical aspects as seemed relevant 1o the

o Derails of the reference sndard:

o definition of ADD and other dementias used in
reference standund;

o duration of follow-up from time of the index test
pettormed 1o defining ADD and other dementias by the
reference standand: one year to less than two years; rwo years 1o
less than four years; and four yeans or more. [f partiapants bad
been followed for vasied amounts of time we recorded a mean

o

formed data extraction. We resolved any disagr
nﬁnmnmonby&mmum.mmnmhm;admdmmmlho«
(PF), if it was necessary.

A of methodological quality
We f the methodological quality of the included studies us-
ing the Quuality Assessment of Disgnossic Accuracy Srudies 2 1ool
(QUADAS-2) (Whiting 2011), 2s recommended by Cochrane
(Davis 2013). This wal is comprised of four domains: patient se-
lecrian, index test, reference srandaed, and patient fow,

‘Two review authors (GM, RV), who were blinded to each other's
scores, independenty performed the QUADAS-2 asscssment. We
resolved any disagreemenns by discusson or, i necessary, consulbied
athird review authar ('F) who acted as an arbitraton. We aseessed
vach domain in terme of risk of bais, and abo consadered the firt
three domains i terms of applicability concerns, In Appendix 4,
we have derailed the components of each of these domains and
provided a rubric thae shows how we made judgements concern-
ing risk of bias. Key areas imporant o quality assessment were
participant selecoon, blnding, and mming data
We included three additional signalling quessions o our checkli

o Wias the PET scan interpretation done by a traned reader
physician? (We induded this under the Tndex test” domain. )

o Was there « chear definition of a positive resule? (We
nchided this under the "Index tost’ domuin)

o Wis the study free of commercial funding’ (We induded
dhis under the ‘Hlow and timing domain.)

We included the ftem pertaining to the PET san interpretarion
and the definition of pasitive results to take into account the sub-
jective nature of the "*F-Rutemetamol Afl scan Emage inserpreta-
tion, which may be based on a variety of different criteria. such as

cinical experience, different standardised uptake values
(SUV), different hological f or a combamation of the
worementioned. Wemdudtd the thied addizional item in order to
record any patential bias resulting from ial | in the

rasults due to the potential csk by the manufacturing company
leading 1o more favourable results and condusions than sponsor-
ship by other sources (Lundh 2017},

Wee did nm wQUADM-Z data v form a simmary qualiny score.

follow-up period for each included study. If possible. we grouped
thuse data wto minimum, maximum, and median follow-up
periodds, 1o enabde subgroup snalyses;

> prevalence or propotion of population developing
ADD and other dementias, with severity if descnibed.
We creared 2 x 2 mbles {cross-relanng index test rsules of the
reference standards) as shown in Appendix 3, For each mcluded
study, we recorded the number of participants lost to follow.up.

We p d a na y that descnbed each mchdtd
smd, a ut high, low. or undiar risk of buas, s well & concerns
regarding applicabilicy, which we have described in Appendix 5,

Statistical analysis and data synthesis
We applied the IITA framework for the analysés of a single west
and extracted the data from each mcluded study into a 242 table,
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showing the binary test resules cross-classified with the binary ref.
erence standard, and we ignored any censoring thar might have
occurred. We acknowledge that such a reduction in the data may
represent a significant oversimplification. We wed data from the
22 tables abstracted from the included seudies: true posivive (TP),
false neganve (FN), fake positive (FP), true neganve (TN}, and
enterod these into Review Manager {RevMan) (Review Manager
2014) w0 clculate the senvitvitien, specficities, and their 93%
confidence lmaﬂls We also presented individual study results
graphically by i of sensitvities and specificitics
in both a lmu pIoL If an individual induded scudy pablished
more than one threshokl, we presented the graphica Andings for
all reportead thresholds,

We plinned fyses it sep follow-up mean
pcnnd: for the dclzy in verification: one year 1o less than owo
years; two 1o less than four years: and greater than four years. In
this we planned to clearly note where the ame nchded nudlu

We found imufficiens dara 1o conduct any sensitivicy analyses.

Assessment of reporting bias
We did not investigate repornng beas.

RESULTS

Results of the search

The wel number of records identifiesd for this SR was 1333
The PRISMA diagram (Fignre 1) shows the selection of records
through the sreening and selection processes, In total, we assessed
81 studies (23 fulltext gapers, 22 conference publications, 11
sstered ssudies in dinicaltrials.gov, and 25 registered studies in

contributed to the analysis for more than one refe

follow-up interval,

However, due to lack of data. we conducted no meta-analy
However, we prepared a y of findings tablc”
Investigations of heterogeneity

W were able to indude only two studses, therefore ssues of het-
stogencity did por arise.

Sensitivity analyses

WHO ICTRP) for eligbility in the full text screemng, We
duded 72 ssudics. Ten studics were multiple publicarions oe dlpll-
cated and 4 studses did noe have extracable data for construcring
2 x 2 ables, and we recerved no reply when we contacted the au-
thors {Goukasian 2015; Rowe 2015a; Rowe 201 5h: Rowe 2015¢)
(Chuncteratics of exduded studies). We excluded the remaining
58 studies becase they disl not meet the inclusion ariteria: 1) ot
# longstudinal study (o = 23): il oo MCI partcipanes 2 time of
performing the test (0« 21); it} index test noe a "*F-Autemeta-
mol PET scan (n = 4); iv) discussion of review paper (n = 6); v)
wrong outcomes or design (n = 4). We incloded two stadies and
entified seven references as ongoing studics,
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Figure |, Flow diagram.

|2 Searches

'TOTAL: 1333 studies
|May 2016 1089
May 2017 244

|

l

81 studies (23 tull-text, 22
conference publications, 11
registered studies in
chinicaltrials.gov, and 26
studies registered in WHO
portal)

May 2016 70
May 2017 11

1252 dscarded after
Oa-duplication and nrst
assasement (based on e
and abistract review)

May 2016 1013
May 2017 233

S8 discaroas upon reading fuk
texd corfersnce publicatons,
stuges regstered n
chnicaitnals gov. ana studias
registerad in WHO portat: () not
IONGRUGINS study (A = 23) 1)
ot MCI particpants ot time of
perfarming the test n= 21, 1)
Ingex test not @
"f-Fmemamul PET scan (n
= 4) W) discussion ar teview
paper (n = 6). v) wrong
CuUtcome oF design (n = 4)

4 exciuded 3% ot having data

for constructing a 2 x 2 tatde
MENcrs cantactes, No reply
(Charactenstics of exchiged
studes)
10 qupacatad or multiple

|81 references assessed for f .

eligibliy

H=9

2 included studes

7 angong studes
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Incladed studies

See Charasceeristics of included studies,

Thurfiell 2012 refers to & study with bascline data that had been
published 2 years eardier with ADD, MCT and healthy conmroks
(HC) parncipanes. MCI pamapants were recruited from sec-
ondary care (7 memory dinic), Participants were recruttod as part
of a study © evaluate the "F-fluemetamol PET scan in people
with ADD (n « 27), amnestic MCl {n = 20) and healthy con.
wrols (n = 20) as 3 cross-sextional study o determine the cfficacy
of blinded visual asssssmemt of images of "*F-flutemetamol up-
take for scparating subjects with clinscally probable ADD from
healthy conerok. the SUVRs of subgects with probable ADD and
HC, the concoedance besween (11 labelled Pittsbargh Com.
poand-B ((111C-PIB) and "*F-futemctamol scans, regarding vi-
sual issessment and quantitasive SUVR in ADD and MCI par-

PET scan: This unpublished study had no information regarding
the p-mapanu recruitmwent. Thete were 230 plannad evaluable
panticipants. The participants were 60 years old or older (US in-
dusion criteria in cinicaltrialygov) or over 55 yeans oM (Ewrope
in EUDRACT), they mer the I riteria for ic MC1
(oot provided which of the different Petensen critenia published
were izsed), had 4 score of kess than o aqual to 4 on the Modified
Hachinska kschemic Scale, a MMSE score af 24 ta 30, and a non.
contrast MRI cxammation as pant of the screening visit that ex-
duded amnestic MCT arsing from stracrural causes, and they had
mo significant neurologic disease ocher than suspected amnetic
MCL The mean age was 71,1 (+ 8,62) years, 63 participants were
less than 65 years, and 118 were women.

l'amnpnn were assessed clinically on-site every stx months until

ticspames, and the asignaton of 2 ased oc low amyloid
category through vistal o quantitarive ascssment in MCI pardc-
ipanrs (Vandenberghe 2010).

The study of Thurfjell 2012 included 20 MCI partxrpares weh a
fodlow-up of two years 10 evaluate the progression from smnestic
MC1 o peabsble ADD according to their '*F-flutemetimol starus
45 positive or negative, wing a SUVR > 1.5 (Thurfjell 2012). The
SUVR establishad in the previous study with ADD and HC par-
rcipanns was 1.56. The ocher objective of this smady was o com.
pute the hippocampus volume from MRI and investigate its accu-
racy performance alone and comhined with the *F-fi tamol
PET scan a follow.up. MCI participants fulfilled Petersen 1999
criweeia for smnestic MCT, 11 were male, they had a mean age of
727 4 7.00 years, with 14.4 + 2.97 mean years of education, and
their mean MMSE was 28.0 « 0.4 points,

Of the 20 parricipans, 9 (45%) developed Alrheimer's dementi.
One participant {5%) was reported as lost to follow-up without
further informazion aboar the case.

The reference standard was not explicitly stated, although
NINCDS-ADRDA critena for ADD (McKharm 1984) and APA
1994 were baselme diagnostic critenia in the Vandenberghe study

(Vandenbenghe 2010),
Posential eonflices of i were noted. Financial suppore for the
baseline study (Vandenberghe 2010} was from the manufacrurer

of "F-Auremetamol tracer and wo authors were employess of thiy

company.
NCTD1028053 refers to an meernational and multscentne study
in the United States and Furope (also known & EUCTR2009-
010227.62.GBin E )and with a ¢'s protocol
code number, GE-067.005,

The main objective of this study was 1o evaluare the "hazand matio

w0 probable ADD (2 dete d by an independ
Chnical Adjudication Committee (CAC)); or completion of 36
months of follow-up, whichever came first. Clinical ssessments
were performed by a ained on-site clinican who collecrad the
rmlunhlmmyo(u;.du“' al | of Neuraol
il and Communicitive Disoeders and Stroke-Alzheimer’s Du-
case and Related Disorders Assocation (NINCDS-ADRDA) di-
sgnostic criteria for probable ADD, and clinical assessment: this
dinician was blindded o the subjecry’ PET images and inserpeeta-
tieas until the sudy was complete. The fallow-up data were reg-
udharly submitted to the CAC (which consisted of four experts in
the disgnosis of y disorders), which determined whether
of not the subgect had converted 1o protuble ADD. The CAC
reviewed all study dara {excluding the investigator’s progression
the "¥F.f i PET scan results and any other
wmyloid imaging daal for exch subject 1o determine whether or
not the subject hdmnmtedmprobn&:\l)l) The decision

rubes to be used in defining 2 to probabie ADD were
mdbwbyxhc(‘.ﬂchfonmwmganyummnn
The study analysed 224 partici of the origenal 232 partici-

pants at 36 monthy of foll-.kup. because 8 purticipantcs withdrew
befare the first asessment a1 the follow-up.

Potential conflices of mterest were noted. Total knancal suppoce
was provided from the manufacourer of "F-luremetanmol tescer,
Excluded studies

We excluded four studo snce they did oot meet the indu-
sion cmuu for participanm, nda test. or target condition
‘('L -] o‘ Joached A

The Goukaskan 2015 study was focused on neuropsychiatric symp-
tams with a probable follow-up in 38 MCI participares with a
SUVR » 1.27 for brain amyloidosss. In Rowe 20154, there were
59 participants with MCI at the time of pecforming the rest and
at the end of 18 months of follow-up, there were 16 pamicipants
4 In Rowe 2015h, there were 50 MC! purticipants

by PET scan readers for o probable Alzheimer's dis.
cave based oa visual imuge Interpreaation’ in amaestse MCI par-
ticipanes with | and ab I f of P-4 0 be eval
mol uptake, based on the visual of a "F- )

and ar the end of 18 manchs of follow-up, there were seven par-
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neapaney to be evaluated, In Rowe 2015¢, there were 17 partica.
pants with MCT evalaared ar 18 monchs of follow-up, All of these
three sudies were focised on change of *F- Humntmml PET
scan retention over time and probably shared partici wEn

possible that these reports referred to the ame muiy.

ferentming people with mild cognitve impairmens (MCI), who
subsequently will devdop ADD, from people with MCT who
will be cognitively ssable ar develop other d than ADD.
No fiarther details were provided regarding the participants, in-
ddex test, and reference standard(s). This study has been ongaing

None of the auh d our emadl mquiries for additional

since January 2012, The third study s JPRN.UMINO0001 9926,

Irdarmation,
Ongoing stadies
We

tound two ongoing stadics in direcaltals gov NCTD2164643 5
4 sudy thar focused on pannnu with different cognitive spec-
trums, from wolawed ¢ pl to MCI with a basal
F-furemetamal or E§ &ulxum PET scanand the progression
to a clinical d ng to DSM-IV and NINCDS-
ADRDA # referen ! ‘ﬁxup24 b follow-up. This
study has been recruiting parsicipants sinee July 2014 in France.
The second study, NCTO2196 116, is focused on the amydoid load
In three different participants in a cross-sectional study: controls,
MC1 with y complai andMClwilhm:mntywm-
plamts, H d a longer term dinxal fol-

they also consid
low-up of study panko;mm w |mtyn: the prognosis valuc of
vioid load for imp p the p gt
.md disease progressson. No ﬁulha nfoernation iml the fallow-
up wis detailed.
We found fve ongoing studies in the WHO ICTRP regatec.
EUCTR2015-001756- 12-BE & a study focused on cognitively
healthy older people and M(’J ;wnupmu, The main objective s
taeval with 2 mul appevach, the amnestic MCI par-
apanes by quaneiative analysis of cach bionerker by comparson
103 normal databuse of recrumed healthy volunteers and a clinical
todlow-up from ooe 1o theee yean with hasal ™ F-flurenseramal.
No further details were provided regarding the parncgpanes, index
test, and refercnce stndard(s), This study has been ongoing since
April 2012 The second study, EUCTR2011-006195-39-SE, &
focused an MCI participants and the muin objectve is o exam-
ine the efficacy of rmsed "FF-fluremetamod brain uprake for dif-

which i focused on preclnical Alzheimer’s discase and MCI par-
acipants. Their main objecrive is o discriminate between MCI
indriduals at risk of develoy of Alrhetmer d ia over
an stablished follow-up of 36 mondhs, The imdex tese will be
HIC-PiB, "*F-Rorbesapir, ar *F-fluteneramal PET scan. No fur-
ther details were given regarding index tost, and reference stan-
dardis). This study has been ongoing since January 2016, The
fourth study, EUCTR2017-000094-36-5E, is focused on MCL,
dementia, snd healthy dderly people and the main objective s t
swdy the diagnostic accuracy of Tas PET "F-RO6958948 and
E.8 { for identifying healthy ddedy indniduals and
people with subjective or objective mikd cognitive symptoms who
are at high risk of subsequent development of ADD or ather neu-
rodegenerative disorders, The follow.up was not clearly stated.
This study has been ongoing since March 2017, The fifth study,
EUCTR2016-002635-15-NL, is focused on people apad 90 or
vider. The main obpctives are to understand how chinical markers
wnd biomarkerns previously identified in younger and odder ADD
coharts apply to the extremely old, to identify novel biomarkers
linked with resilieice to developing ADD in ¢ dy old subjects
and the generation of noemative data for the oldest, and measure
the ¢ dance b amykid pathology = i m CSF
and by PET. This sudy hus been ongoing since July 2016,
Methodological quality of included studies

We assessed methodologscal qualiny using the QUADAS.2 rool
(Whiting 2011). Review authoes' julgements sbout cach method -
ological qualiry itens for each included study are presenced in the
Characterstics of included studies able. The overall methodolog-
ical quality of the studics is summurised in Fgure 2
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Figure 2. Risk of bias and applicability concerns summary: review authors' judgements about each domain
for each included study
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In the panent selection domain, we considered both studies
(Thurfiell 201 2; NCTO1028053) s be ar unclear nsk of bias due
1o lack of reporting on samphing procedures und exclusion criteria.
We stated thar the induded sudies avoided a case-conrral design
because we only considered data an performance of the mdex test
to discriminate between people with MCI who comverted ta de-
mmtia and those who remained stable.

Inthe indexrestdomain, we considered one study tohave s low risk
of bias and the other study to be atrunclear rek of bias, The Thurf-
joll study bad low risk of beas becaae the threshodd wsed, scconding

In the reference standard domain, we considered the Thurfjell
study to have an unclear sisk of bias because it was not reported
if the dinicians conducting follow-up were aware of the inicial
" Eflutemetamol result. We were not able 1w obuin the infor-
matian about which reference standand was used, o how and by
wham this reference standard was obszined, due to poor report-
ing (Thurfjell 2012). We judged NCTD1028053, to be at a Jow
risk of bias, because the teforence standard used was NINCDS-
ADRDA (McKhann 1984} and the CAC were Blinded tathe "I~

A 1 PET scan to Rished the reft 1.4

1o Thurfjell 2012 references, was sstablished in the previoas study
n ADD and HC particaparms as a SUVR » 1.56 (Vandeberghe
2010), bowever, the SUVR used in this stady was 1.5 and the in-
dex rest results were mterpeeted without knowledge of the results
of the reference standard. Regarding NCT01028053, the inter-
peetarion was made withour knowladpe of the reference standard,
however the threshold was pot cleardy prespecified. In our two
additiona] wgnalling questions, in the question on whether the
index test was interpreted by a tramed reader physican, this risk
was undear due to lack of information m the Thurfjell study, but
no sk win identified in the NCTD 1028053 stady. On the other
hand, the ocher signalling question was raced as law risk in the
Thurfell sudy because there was 2 clear definition of a positive
result, and unclear in NCTO1028053 due o lack of snformation.

Tns the fAow and timing domain, we judged the Thurfiell study
to have a high risk of bass because, o our additional sigralling
uestion, there were potential conflices of mterest due o finan-
cal support for the smdy (Vandepberghe 2010) and two anthory
of Thurfjell 2012 were employees from the facturer of the
¥ E-furemetamol teacer. We judged the NCTO1025053 sudy as
bsaving a high risk of hias due to passible conBlict of interest due
to financial support by the '*F.fk | producer company.
For asssssment of applicability, there was no concern that the in-
duded patients and setting, or the conduce and mterpretacion of
the index test, did not match the review question: however, the
trget condition (as defined by the reference standand) wis un-
dear due ro lack to mformation about which reference standardis)
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were applicd and also the methodalogy used in the Thurfiell study
(Thurfiell 2012). On the ather hand, in NCTO1028053, there
was cancem fegarding the index sest due to lack 10 informanon
ubout the threshold and its definition.

Findings

The results of the included studies are summprarisad in Daga talde 1.
Additionally, the summary of main results for the included studies
are P 1 .'n d“ < ¥ o"( A s

F-flutemetamol for Althcimer’s disease dementia (ADD)

NCT01028053 data on 224 of 232 elgible parapants with
amnestic MCI {diagnosad with Peeersen criteria (oor clear which
of them were used), using NINCOS-ADRDA (McKhann 1984))
had 4 sensixivity of 64% (95% CI 53 10 75) and 4 speaicity of
(9% {9%% C1 60 1o 76) 1o predicr the progression from amnpestic
MCI to ADD ar theee years follow-up, OF 232 parocipants who
were given an initlal dinical dagnosis of amaestc MCI, the study
had daea on 224 of them ar the follow-up; 52 were true posicive,
45 were false positive, 29 were false negative, and 98 were troe
regative (Fygure 3),

Figure 3. Forost plot of 18F-flutemetamol,

Study WP mIN
NCTOIDZ6053 52 45 29 9% 064053, 075
Thurflell 2012 8 2 1 8 0.84 |0 52, 1,00

The enteria for *"F-Butemetamod PET scan positivity was a visaul
assessment done by five blinded and rrained readess, and they
establshed the positmty oc negativity of the PET scan according
to the majority readings,

Thurfiell 2012 data an 19 0f 20 eligsble participants with amnestic
MCI (diagosed with Iy criteria (I 1999), using a
nomspecificd reference sandard, probably NINCDS-ADRDA (
McKhann 1984) and APA 1994) had 2 sensitivity of 89% (95%
C1 52 1o 100) and & specificry of 80% (95% C1 44 10 97) 10
predict the progression from amnestic MCH o ADD at two years
Todlow-up, OF 20 participants who were piven an initial clinical
diagnosis of amnestic MCL, the sndy had daw on 19 of them ar

SensEMty (05% €O Specificity (95% €y Senwithaty (05% CI)  Speciticity (95% Cly
1,69 [0.50,0.76] e -
0.80 [0.44, 097]

—_—

e e e
0020406001 020406081

guantitative threshold with a SUVR » 1.5 and the measires
of “F.futemetamol amyloid retention weres; lateral frontal cor-
tex (FROY, lateral semporal corte (ETC), lteral parictal corex
(PAR), anterioe cingulate (ANC), ocdpital cortex (OCC], and
pons (FON): a cercbellar RO served as the reference regon.

No dara were available regarding the ocher two targer condivons
in this Cochrane review: progression from MC]1 ta another form
of dementia (noa-ADD) oe progression from MCI to any form of
dementia.

Investigation of heterogencity

The planned investigations were not possible due w0 the himited

the follow-up; 8 weee true positive, 2 were filse positive, 1 wis
false pegative and 8 were true negative (Figare 3)

her of studies available for the amalysi
Sensitivi !

‘The cnterion for " F.fh | PET scan positivity was & [here were imsufficient studies identified 1o peemit any sensicivity
analyses,
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DISCUSSION

Summary of main results

‘The volume and quality of evidence regarding the DTA of *F.
fh | for cardy diag of ADD and vther dementias in
people with MCT is limited. We identified wo studies in this SR.
However, we were noe able 1o construce a meta.analysis, We did
not perform semitivity analyses and weee not able w amlyse the
heterogenceiry,
The two inchuded stodies addressed the DTA of **F-futemetamol
analysed quantitativdly with a threshold of SUVR > 1.5 (Thurfiel)
2012) or by visul assessment (NCTDI026053) for the predic-
ton ntpmycnon&umMCl tw ADD at follow-up. The results
ised in the 'S v of findings’ able (S v of
hndngs). The studies wete cvaluual asat lnd) risk of bias mainly
due 1o the potential conflicr of interest because af the financal
upport of the compary that factured the "¥F.flutemeta.
mol tracer. The study had no informaion about the progression
to any form of dementia or any other form of dementia (noo-
ADD). Regarding out abjectives, to determine the DTA of the
YE-Auemeramol PET scan for detecring participants with MCI
at the time of performing the test who would chnically progres
10 ADD, or to other forms of dementsa ot acy form of dementia
ar follow-up, the resales were the following
I*F-futemetamol PET scan for Althcmer's discase dementia
(ADD)
Pragression from MC1 to ADD & three years of fallow-up by
visual assessment had 1 sensitivity of 64% (95% C1 53 1o 75} and
a specificity of 69% (95% CI 60 to 76) respecively (n = 224)
(Fgare 3}.
Progression from MCI o ADD at two years of follow-up by guan-
titative assessment by SUVR had 3 sensicivity of 89% (959 CI 52
to 100) and a speaficity of 80% (95% C1 44 w 97) respectively
(n = 19) (Fgure 3).
The DTA of *F-flitemetamol inclidles 4 wide range of low-wo-
derate and good semsitwity and specificey for predicting peo-
gression w ADD dhrough visual or SUVR i evahia-

Jated 1o amyloid plagques for or a remporally dutince

Process, o hods(R»yull 1DM) t\no‘hﬂ reason that could explain
false negative results is that those with probable ADD may have
'\ ™Y I br.in el v' et l Al Beol " d‘ﬂx
with max infarces, followed by t\hhcllmi disease with
mmullmybody&semud. like ADD, MCI pathology
coukd be b (Schneider 2007; Schiveider 2009),
in addition, the low-to-moderate or pod specificity could be d—
fected by 2 high false positive rate. A positive "F.4
PET scan for A, bas been found in mba neurologkal condinons.
ke was posinve in pure lar d 1 and Lewy body dementia
cases confirmed by autopsy {Thal 2015} On the vther band, in
odm amydoid bionackers like PET PB. and doser 1o the "*F-
| chemical compesition, the false p rate could
be explained bocause it has dffinity 1o amybnl in vessel walls, in
particular 1o cerebral amyloid angiopathy (CAA) (Zhang 2014).
We would think that the pathological diagnoss of some people
with dinical probuble ADD may be vascubar dementia secandary
w CAA and spme MCT partcipants may have vascular MCT doe
to CAA. The other important option for a high false positive rate
is that in many people withour cognitive impai it s possshl
to find A deposits 2t their autopsies (Gelber 2012), generating
some doubes about the real pathophysiologial relevance of the
AB hypathesis in Alzheimer’s discase.
Another important fictor to be cansidered in predicting the pro-
grosion to ADD und the number of false positives is the dura-
nioa of follow-up, because the reported progression rate of MCl
ADD is between 8% and 16% per year (Mitchell 2000). Therefore,
a high percentage of people with MCI at dhe time of performing
the test wostld progros 1o Altheimer’s disease if we had included a
longer follow-up period, and dhis wnd-l affect the predictive DTA
of the "F.f 1 PET scan. | . the pr rate
W two years was 47 4% and 36.2% m lluu-yunot fulluw-upln
the included sudies. The latesr was found in a systemanic review
with PiB PET where the datas were scparated into shoet follow-up
and longer than two years of folkw-ugp, They included fmsmﬁn
with 102 partiapants in toral, with a speciicity berween 58%
1004 (Ma 2014), However, in our study, the follow-up time and

von at different fallow-up. In other words, the Jow-to-moder-
ate or good ivity could be affected by a relatively high false
negatve care, admitedly from caly one saudy. As wish other
amyloid tracers, '*F-fluremenamol probes the detection of amy-
load plaques that are composad of insoluble A# pepeides (EMA
2014 FDA 2014), H the soluble Af olig playa cen-
el role in Alzheimer’s pathogenesis in the amyloid hypothesis
(Heyden 201 3), with the possibility of producing false megatives.
lnxddinmamy&odumnnmb:i;&mhlﬂmthcaha
halogk core of A s dscme - the neurofibrillary
l.mdcs (NFT3), There is rvukncr thar suggests (hu pliques and
s independently overthe
dliical ‘coune oﬁ\ldmm:n dlmc (\auno-lhm 201 3), Moree-
over, in another cobost study, the NFT formation might be eather

I age of progression weee discardant: the progression rare
& two years was 47.4% and 36.2% at three years of follow-up
in the included studics. This difference is probably explained by
the sesting of recruimmens or demographic oc MCT chancrerstics
and possibly ather underlying facrors thar were affecting the data
(Thurfjell 2012: NCTO1028053), As a consequence, due to the
lack of data, we wese noe able to investigae the effect of the fol-
low.up on the progression rate from MCI w ADD or any form
of dementia,

Ontheother hand, MClsubrypes have been related to progression
to dementia. A large longstudinal study with 550 MCI participants
indicared vhu du MCI -uhtype. of storage v im-
pasment, ‘ diti P of APOE ¢4
allele nceeasd tbc risk of progression 10 dementia. Multvatiae
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survival and Kaplan: Moer amalyses showed thar ic MCI
with storage memory impairment had the most and closest risk
of progression 10 dementia (Espinasa 2015). In our reviews bach
studies included only amnestic partiapans, thaefore, we could
predicr 2 wone acauracy if nop-amnesnc MCT were induded. Ad-
dirsorully, some other nsk factors like famity history of demen.
tit. APOE ¢4 alldle prosence, and Aff and o progein leveds in
cercbrospingl fuid may contibute w » fsser progression rae 10
dementm, In condusion, further reviews that incdude high quality
research with more detadled daca shour the characieristics of MCT
are required w pot only explore the underlying mechanisms bat
alwo to cluckdate the camal pathways that link **F-Butemetamol
PET scan positivity of diverse MCI subtypes and discase progres-
sion.

Strengths and weaknesses of the review
We conducted an i hensive, and sensitive Irer.

ature search, wing deven dlﬂcrcm dectronic databases with

jc MCI stage (carly/lae} in 2 Cox regression, but withour
wscable data for this DTA revicw, The Thusfiell soudy tried to cor-
redate SUVR and hippocampus volume (Thurfiell 2012).

Finally, an important weakness of this SR was the noaroponse of
the awuthors about their stdies, This has sesubied in a lack of data
for aralysis in this review.

Applicability of findings to the review question

Reganbing the question of this review: Could the '® F-flutemetimol
PET scan ddentity those MCI participants who would progress w
dinical dementa at follow up?. There were applcabulity concerns
in the index test in once study that did noe pwvldc a clear defi-
nition of whar was convidered a "F-il itive resulr.
There were also applicability concerns m the durnu: standard in
one stdy, mainly due 1o lack of infarmation regarding how the
dinical progressan to ADD was made, However, due to the lim.
ited number of induded studics and leveds of heterogeneity with
pect 10 the rwo domains mennioned above, ic was difficulr o

any limit w Linguuge or date. Heowever, we were only able to in-
dlude two studies with 243 participanty, therefore, our DTA es-
timates are relarively i unpr:mc Thn paucity of evidence reflocts

to what extent the findings from this review could be
wpplicd 1o clinsal pracrie,
The DTA of the "F-fluremeamol PET scan for identifying

dl:verynplbm hull in conducting lang rerm
prospective studies of wdl-durmmud panicipants, followed up
1o the point of progression w clinical d ia. The methodol

Alzh s disease pathology and identifying those people with
MCI who would convert to ADD could be affecred by a number
uf&cnm that have not been determined wo far. Fint, and most

ical quality and data synth wm.-bndnndum:
ommended methods (Davis 20151 To increase the reliabifity of
ouwr findings. we induded only studies thar fulfilled delayed ver-
iBcation of progressiva from MCI to ADD or other form of de.
mentia (oan-ADD) oe any form of dementia at follow up,
The induded studies bad si thodological limi

Ip s the lack of a large study 10 cvaluate this question. We
included only two studies that addressed the question with 243
participanss at follow.up. Second. the quantitative criterion used
for several studies & not the acnully spproved criterion of FDA
and EMA, because they uppeoved the visnal asessment interpre-
tation. However. m this SR we included one study with quaneita.

that wrakened canfidence in the reuks of this SR Fint, con-
siderable uncerainty ramms mnmmng the clinical diagnasis of
ADLY; the ical diagnosis would be the better way
10 probe the dugmm bu there was not a clear definiton of a
positive index test in one sudy, the reference standard in ane study
was not explicitly described, and the major problem was the po-
tenrial condlict of interess with the compuny thar produced the
tracer in both sudies.

The selection of pasticipants with MCl in these studio coald
be another weakness, because we did not have all the necessary
basdine data in the ClinicalTnak gov registered study mclusded
in this SR (NCT01028053), and what woukd happen in those
with non-amaestic MCI in the future, However, this sedection of
parricipants, such as type of MCI, age, preence of the APOE €4
allde, stricenral abnoemslity at MRIL hypoaeaabolivn at FDG-
PET scan, and alteration in cerebeaspinal fusd could help de-
termine different subgroups of people at higher risk of devdop.
ing dementis at follow-up, and perform a strarificarion thar could
help avoid beases, and develop more efbcient studies in the furure
(Caroli 2015; Hampel 2012: Wolx 2016). NCTDI028053 had
shout age., of the APOE ¢4 allele, and

same infor

uve evaluation and the other with visual assessment, with lack of
information regarding how thac vsuad assessment was made.

We await new studies wsing the FDA and EMA approval visual
wsessoent ceiveria in Jongitudinal studies. The "*F-fluremetamal
test is expensive, therefoce, we believe it is importane 1o clearly
determine s DTA prioe to rec ling ity adoption in clin-
ical practice, The actual sensitivity and specificity are too low o
have enough accuracy to be wsed in clinical practice to predice the
progression from MCl 1o ADD,

AUTHORS' CONCLUSIONS

Implications for practice

As of today; the use of "*F.furemeramol bas noe been established
for peedicting devdopment of Alzheimer’s discase (FDA 2014;
EMA 2014}, and s not indicated in people wish MCI, except in
dinical trials and research studics ( Albert 20115,

However, the Amyloid limaging Task Force, the Sociery of Nuclear
Medicine and Molecular Imageng, and the Alzhetmer's Assoctas
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have proposed lbtuu'; of amylod PET s people with persis-
tent or progressive uneaplained MCI (Job 2013). The DTA
of "F-ﬂmmznmnl l'!:'l' scans, 3 dezermmed in this SR, has 2
variable sensitivity and specificity based on wa stodies with 243
participans ar follow-up s predicr the progression from MCT to
ADD.

Due 1o the sforem d and the methodobogi
the included studies, it is not passible to recommend the routine
wse of " Fflutemetamol in clinkal practice. The "F-flutemcea-
mol biomarker is expersive, therefore it is imp w clearly de-
termine its [¥TA and ro standardise the process for the diagnostic
modality prioe o it being recommended foe clinical practice.

Implications for research

FDA and EMA have established the ""F-Huremesamed criteria pos-
itvity in order to tse these in ADD patient evaluaton and their
use in MCT purticipants 1 accepred in research settings and chni-
cal trials (Alberr 2011 ), However, their use has also been proposed
in clmscal practice to evaluse people with MCI by the Nudear
Medicine Society and the Alzheimer’s Association (Johnson 2013),
It is still wed in many sudies with Efferent **F-Rutemetamol
SUVRs, visual sssessment, or both. This promares different accu-
racies for the tracer even m people with ADE when are compared
with HC. Therefore, it is necessary e consider visual assessment s
the most imnportant option to interpret the ""F-Auremeramol PET

! limicacions of

n Alzheimer’s disease that reaches a relanve platcau even at the
MCI stage, while downstream biomarkers measure neuronal loss
and dysfunction, and cognitive meastres are more dynamic as the
symptomatic dsease stage (Jack 2010). Basad on this by pothesiy,
the combiration of structural imaging, funaional imaging. and
cognitive tests may be beer peedictors of when an individual will
convert, However, there is a lack of stusdies with " F-fluremetamol
combined with other tesss 1o peedict the progression fram MCI
o ADD or any form of dementia.

Additionally, if we der the huerarchical evidence needed for
level of efficacy of disgnastic imaging tests, we are currendy in the
second step of six fing 10 H; irch (Herscovich 2015):

chnscal efficacy, dlagnostic accuracy efficacy, diagnosnic think-
ing efBicacy, therpeutic impact, patient health outcomes, and fi-
mally socketal efficacy. Therefore, we need further research about
sccuracy before progresing to the other steps with their specific
studies before we can incorporate the "*F-fButemetamol PET scan
mto cinkal practice.
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CHARACTERISTICS OF STUDIES

Characteristics of included studies /ordered by study ID]

NCT01028053

Study characreristics

Pariens sampling

o There weee 230 ampestic MCT pasiipants that were evaluable for efficacy.
o The participants were 60 years old or older {US inclison criteria in dinicaltrials.gov) o over
55 years old (Europe in EUDRACT).

o All pursicipants mer the It iteria for amnestic MCT (derails of the criteria nat
peavaded), had a score of s than or equal 1o 4 on the Modified Hachinsla lichemic Scake. 2
MMSE wote of 24 10 30, and non MRI examination 4 part of the screening visit thas

excluded smanestic MCT ansiog from stracrural causes, and had not any significant neurologic
disease other than suspected amnestx MCLL
o N further details of paricipane sampling and recruimmens wese reported.

Patiene chancrerisnio and set-
ting

® 232 amaestic MCT participans diagnosed by Petessen armenia (not reported which one of
Petessen critenia was uvexl)

o Gender: 114 male. 118 female

o Moan £ SD age: 7101 « 8,62 years, 63 participants were Joss than 65 yean old

o APOE €4 carricr: not reposted

o MMSE: not repoened

o Years of education: not reported

o Sources of referral: not repocted

® Setting: not reported

Index 11y

o No dana were given regarding the PET/CT scanmer used in the different cenmes, Each
participant received one 185 MBq intravencus dose of '*I'-flutemetamal [njection (< 10 mcg
total fi 1) injected within 40 ds. A 185 MBq dose exposes the subject to an
effective dose of 5.92 mSy of radiation,

o PET bmaging started spproximately 90 minutes sfver dosing. lmagang dat were collected for
30 minttes in six S-minute frames. Emages were assessed visally by § blindod, independent, and
trained readens, Based on the blinded imape evaluation. ¢ach of § independent readers separately
categorized each subject as having either ‘normal’ (negative for AB) or ‘ab I' (posttive far AR
uptake) based on the PET image patern,

o Na further details were given regarding the index test.

Target condition and reference
standard (x)

o Target condition: Alheimer's discase dementia

o Reference standard: NINCDS-ADRDA crizeria for ADD (McKhann 1984), and 1 CAC
(consisted of 4 cxperty in the dignosis of y disoeden) determined if the participant
peagressed or not to probable ADD, blinded o the investigator’s progression assessroest,
Hutemesamol and any other amyloid imaging dasa.

Flow and tming

o Dumtion of folkow-up: 3 year
o Number induded in analysis: 224 participares: 97 "F-flusemetamol (+) and 127 145
futemetamol (-}
o Progressson from MCI o ADD:
o 97 "E flutemetamol (+): 32 MClconverted to ADD and 45 MCl-not converted 10
ADD; 127 " F-flutemetamol {-): 29 MCl-converted to ADD and 98 MCl-not converted to ADD
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NCT01028053  (Commnmed)

0 TP=52FP=45:FN =29 TN = 98

® 8 partiapants withdrew prior to the first Clinical Adjudication C

(CAC) eval

o Full financial suppoct from the manufacturer of "F-furemetamol tracer

Companarive

Notes

Mahodological quality

Item

Aunthors’ judgement Risk of bias  Applicability concerns

DOMAIN 1: Patient Sclection

Was a consecutive or random
sample of patiens enrolied?

Undear

Was 2 case-control  desgn
avorled?

Yes

Did the study avoid inappropri-
ane exclusions?

Undicar

DOMAIN 2: Index Test All tests

Were the index tes resufts in-
A Ll L 4.4 d
L8 o
the results of the reference stan-
darnd?

Yes

1f o threshold was used was it

pre-specified?

Undicar

Was the
18F.Hutemetamol PET scan in-
terpreeation done by a rrained
reader physician?

Yo

Dad the study provide 3 dear
definmion of what was consid-
ered w be a 1HF-Hluemetamol
positive result?

Undear

Undear

DOMAIN 3: Reference Standard
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NCT01028053  (Commnmed)

Is the reference standards likdy Yes
o carrectly classify the target
condition?

Were the reference standaed re- Yes
wiley

interpreted without knowledge

of the results of the mdex tests?

DOMAIN 4: Flow and Timing

Was there an appropriste inter- Yes
val between index tesr and ref
erence standand?

Ded il patients recerve the same Yes

reference sandand?

Wereall patiemssincluded inthe  Yes
analysis?

Was the swdy wih 18F No
flutemeramol free of commer-

cal funding?

Thurfjdl 2012

Study characteristics

Patient sampling o Participants with MCI and Alzheimer's discase were mcluded from 7 academic memory

dinics and healthy volunteers were recruated by advertisemsent or they were the spouses of
Altheimer's disease patients or MCI partsapants.

o Weonly incladed dasa on the performance of tie index test to discriminare berwesn people
with MC1 who converted o dementia and those who remained stable.

o Among those participants, theee were 20 MCI participants. No further details of partscpant
sampling and recmitment were repoeted,

o Incusion crteria: MMSE 27 10 30 and older than 55 years (Vandenberghe 2010).

Patient characteristin and set- o 20 MCI participants deagnosed by the Petersen 1999 aniteria, Demographic data wore
Ting reported for 20 MCT particpants and they were dassfied as having amnestic MCIL

o Gender: 11 male, 9 female.

o Mean « SD age 72.7 + 7.09 years (Vandenberghe 2010)

® APOE ¢4 carricr: not reposted

o MMSE: 28.0 + 0.94 (Vandenberghe 2010)
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Thurfidl 2012 (Canrnmed)

o Mean » SD yeary of education: 14.8 4 2.97 (Vandenberghe 2010)
® Sources of refernal: noe reported
o Seming secondary case (memory dinic)

o PET imaging was conducred 2 3 different scanning centres wing a 16-shice Biograph PET/
cT (Si Er- Lingen, G ), an ECAT EXACT HR scanner (Siemens}, and 2 GE
Advance scanner, respectively.

. MII‘ETmnefrmnwmndlmdumlgmnuomudm:dwdundlPET:uunm* was
created. The PET sum wnage was spatially d into N | Neurologic |
where a volume of inserest ml)tmplmw»uudtomammm\&)bfwlvml h(aal

iporal and pareal coetices @ well as for the asterior and posterior cingulate, 1o addinion, o
of region fing to the cerchellar coriex win defined.

. Smdzdupahdmm(sw&)mcmmpmdbydm&ngmnh:hzm
reions with couns in the reference region, The authons compuind 3 composice neocorticd SUVR
wlu:nawnfduahmemnedmmnl‘/()h

o "Ef | was injocted intravenously as a slow bolus (< 40 seconds) in an antecubatal
veinl (target activiey st at 185 MBq maximally (max), equivalenr 1 an effective dose of
approximately 6 mSv).

o "Efutemetamol administration mein MBqg dose 173.3 (SD 133).

o Time berween '*F-flutemetamol injection and PET acquisicion; from 85 w 113 ménates (6
S-munute frames).

o All PET time frames were wdlpml unin;an atnommed method amd I'EI' sumn mig was
cresed. The PET sum image was spatially d inta M. | Newrok
where a volume of § (VOI) templ, mundman:umumlnvokforﬁmlhtml
mpxmlandwwnloonmswclufo:dnmmcmdpwmrcugdm Tn addition, a
ef region corresponding to the cercbellar coetex was d

. &m&duwhdmnm(%mmpmdh&vﬂng:mhlbum
tepions with counts in the reference region, The auth wpured 4 composise neocortical SUVR
value as an average of the above mentined cortical VOIs.

o Threshold: > 1.5 determined ar baseling, based in Vandenberghe study with a dhreshiold > 1
56 (Vandenberghe 2010),

® ROls induded lateral frontal cortex (FRO), Eiteral temporal cortex (LTC), lateral parietal
wrtex (PAR), aneerior cingulate (ANC), occipital cones (OCC), and pans (PON).

o A cerebellar RO served as reference regaon.

Target condition and reference
standard(x)

o Targer wmium. Mab:amcndm dementia.
o Ref: d: not exphicitly stated, although NINCDSADRDA criteria for ADD
(N&cKhann 1984) and APA WM wm:buclm diagnntic criteria

Flow and timing

o Durarion of follow-ug: 2 years.
o Numbher induded in analysis: 19 particpants: 10 "F.f | (+) and @ "*F-
fhuremeamod (-}
o Pragression from MC1 o ADD:
o 10 "F.furemetamol (+): 8 MCLADD and 2 MCI-MCE: 9 "*F-flutemetamol {-): 1
MCI-ADD and & MCI-MCI
o TP-B =L N« LIN-B
o Lows to followup: | MCI partiapant
* No further informarion was given
o Financul support for the baseline study (Vandenberghe 2010) was provided by the
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Thurfidl 2012 (Canrnmed)

S of"F e

) tracer and rwo authors of Thurfiel] 2012 were employess

Comparative

Noies

Meshodological quality

Trem Authors’ judgement

Risk of bias  Applicability concerns

DOMAIN 1: Paticnt Sclection

Was & convecutive or random  Undiear
sample of patients enrolied?

Was 2 cese-contol  doign  Yex
avaided?

D the study svoid inappropti-  Undiear
ate exclusions?

DOMAIN 2: Index Tost All tosts

Were the index tess resudts in-  Yes
P 1 Sl L ') lvd

the results of the reference stan-

dard?®

1f 4 threshold was wsed. was it Yes
pre-specified:

Was the Undear
18F-flutemeramol PET scanin-
terpresation done by a trined

reader plysician?

Did the study provide a dear Yos
definition of whar was consid-

ered 10 be a 18F-flutemetamol
positive result?

DOMAIN 3: Reference Standard

Is the reference standards likdy Undear
w carrectly classify the trger
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Thurfidl 2012 (Canrnmed)

condition?

Were the reference standard re- Undiear
sules

interpreted withour

of the resulis of the ndex 1ests?

Undear Unclear

DOMAIN 4: Flow and Timing

Was there 2n appropnate iser.  Yes
val beeween index test and ref
erenee standand?

Did all patients recewve the same . Undicar
reference standand?

Wereall patientsincludedinthe  Yes
analysis?

Was the smdy with 18F. Na
i | free of ¢
cal funding?

A8 Amyloid Beta

APOE £ Apolipoproecin E4

ADD: Alzheimer's discase demenna
ANC: Anterior cingulate

CAC: Clinical Adjudicaton Commintes
CT: Computed tomography
EUDRACT: European Union Dirug Regilating Authotities Chindeal Trials
FENFudsmeyative

FI*: False positive

FRO: Frontal correx

LTC: Lareral remparal cortex

MBq: Megabeoquerel

mog Microgramme

MCL: Mild cognitive impairment
MMSE: Mani-mental state i

mSv; Millisevers

NINCDSADRDA: Navond | of Neurolegzaal and C wative Disorders and Stroke and the Althemmer's Disease and
Related Dhsorders Association

OCC; Ocapinal correx

P'AR: Lateral parietal cortex

PET: Posi insi graphy
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PON: ons

ROT: Region of interest

SD: Standard devuatlon

SUVR: Standardised uptake value ratio
TN Towewprriee

T Tnze positive

VOL: Volume of interost

Characteristics of excluded studies [ordered by study 1D}

Study Reason for exclusion

Goukmean 2015 Target condition: not lvoking at progression from MCI to dementia The focus of the study was the associatson
of AR deposition and newropsychiamric symproms

Rowe 20154 Tatget candigon: not looking at progression fram MCI to dementia, The focus of the stody wis the chaege in

INE | PET scan an over nme,

Rowe 2015b Tanger condision: not kooking ar peogr from MCI to dementia. The focuns of the study was the charge in

"NE-fatemetamal PET scan retention aver nme.

Rowe 2015¢ Target condigon: not kooking at peogression from MCI to dementiz, The focus of the study wias the charge n
"E-ftemetamnl retention over time,

A Amyloid beta
MCI: Mild cognitive impairment
PET: Positron emission tomography

Characteristics of ongoing studies [erdered by study 1D)

EUCTR2011-001756-12-BE

Trial name or tide Surrogate markers evaluation in pee-dk § Alzheimer’s dasease patients and healthy
elderly conmols

Target condition and referensce standand(s)  Progression w Alel s dseasc at the end of the clindcal follow-up period (from 1 o
Ayearshi no further deails were piven regarding the targer condition(s} and the refe
standard

Index and compurator tests MF-futemetamal

Starting date Apnl 2012

Contact information Cliniques Universitaires Saine Luc,
Nuder Mediane Department,
Dy R Lhammel, remaud homened@uclouvain, be
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EUCTR2011-001756-12-BE  (Cowtsrennd?

Notes
EUCTR2011-006195-39-SE
Trial ame of tide An open-label study 1o compare the prognestic value of #F-flusemetamol PET scan
ging with longisudinal biomarker data in healthy volunteess and patienss with mild
coghitive impairment
Targer condition and reference standard(s)  Progression o Alheimer’s discase and other dementias, No further derails were given

reganding the targer condition and the ref dard(s) wsed. Included subjects will

be tollowed dinically over at least four years

Index and comparator testx

"E.Butemetamol

Starting date February 2012
Contact information Skiines uroversitetssjukhius,
Minnesklintken,
odkarhanson@med Ju.se
Nores
FUCTR2016-002635-15-N1.
Trial tamme or title Study to ldentify factory assoctated wieh revilience to dinical dementia at old age - 904

soudy

Target condition and reference standand(s)

Devadoping ADD in extremely elderly subjectss no further details were given regarding
the reference standard(s) wed

Index and comparator tests F. flutemeramal
Starting date July 2016
Contact information Alzheimer Center, VU Medical Center
ndegdeur@vume nl
Notes
EUCTR2017-000094-36-SE
Trial namne or tide The BioFINDER 2 seudy - improved disgnostics and mcrcaed understanding of dhe

pathophysiology of cogretive dsorders

Target condition and reference standard(s)

Progression fram subjective cogrative decline and MCI o ADD or other neurodegen-
erative disorders: no further details weee given regarding the reference standand (s) wsed
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EUCTR2017-000094-36-SE  (Comtmmed)

Index and comparator teses

¥ §.Huremeramol

Starting dare January 2017
Contacr information Minnesklieken. Skine L y Hospal
Oskar Hamsson®@med luse
Notes
JPRN-UMINGO0MO19926
Trul mame or tite Clinical and neuroimaging study on preclinical Alcheimer's discase
Targer condimion and reference standard(s)  Progression rate from sympromatc predinicd ADD 1o MCT and further 1o AD de-
mentia at 36 months of follow-up: no further details were gven regarding the reference
saandard(s) used
Index and compararor teses NCIAB, "*F-forbetapiz or ' F-flutemeramal
Starting date Jamuary 2016
Contacr information Graduate School of medicine, Osaka City Unrversiny,
Center for Clinkal study on dementia,
Hirashi Mori, mori®med omka-cuacip
Notes
NCT02164643
Trial pame or ritle Longinadinal sudy of brain amylosd imaging in MEMENTO (MEMENTOAmyGing)
Target condition and refe dard(s) Pr 10 clinical & 13 stage according to standardized classhcsons (DSM.

IV and NINCDS-ADRDA) 1€ 2 years folkow-up

Index and compurator tests

"F.Auemetamol and ' F-Hocheapir at baselme

Starting date

June 2014

Contact information

Univensity Hospital, Bordeaux
Prof, Genevigve Chene: geoevieve chene@isped u-bordeaux fr
Carole Dufouil carole.dufouil @isped u-bordean2. fr

Notes
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NCT02196116

“Trial name or ticle Amyloid load m elderly population: effect of cognitive reserve (EDUMA)

Target condition and reference standand(s)  Predicrion of cogpitive decline and disease progression: no target condition r ref
were prespecified

Index and compararor tests WE-flutemetamol

Strting date July 2014

Conracr infoention Univessity Hospinal, Bordeaux

Michele Allard: michele.allardétchu-bordeaux.fr

Notes

A DI Al helmer' sdisownadenwatin

DSM-TV: Diignestic and Staristical Manual of Mensal Disorders (4th ed.)

MCI: Mild cognitive impairment

NINCDS-ADRDA: National [nstitute of Neurologsal and Communicative Disorders and Stroke and the Althesmer’s Disease and
Related Disarden Association
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DATA
Presented bedow are all the dara for all of the tests entered into the review,

Tests, Data tables by test

No. of No. of
Test studies participants
1 16F Autemetamol 2 243

Test |, 18F-flutemetamol.

1HF PET with faesenumel for the curly thagroas of Aabetrerds deesie dementa and other derrentin in people with trakd cogritne separnrent (MO

Revew
Ter | | SAunemetamal
Sk ™ w ™ ™ Serutiary Spechiaty Serativty Specifcty
NCTOI8053 52 45 ® B 0AAS30T5) 0P| 040.0T8] = - |
Thurdfed 2002 8 2 8 0W[02100] JK[04097] S | ——]
4 " " 4 A A " A A 4
W b4 04 e | O 04 9s W |
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APPENDICES
Appendix |, Glossary

Actiology: the cine, set of ciuses. or manner of cation of 2 disease or condition.

Amyloid beta (Af): an amylosd that is derived from a larger procursor protein and is the prmary component of plagues characterstic
of Alzheimer’s discase,

Biomark ble and quanofiable biological parameters (e.g,., specific enxyme wan, specifc b

presence of biodogical substances) which serve as indices for health- and physiology -redated ssessments, sudh as discase risk, psychiatric
disorders, environmental exposure and s effeas. disease diagnosie menbolic processes; erc.

Bolus: a single dose of a drug or other medicinal preparation given all at once.

Cingulate cortex: ane of the convolusions oa the medial surface of the cerebral hemispheres.

Cortical: the thin layer of grey matter oo the surface of the cercbral hemispheres. It reachies is highest devdopnsent in humans and is
responsible for intellecnual faculties and higher mensal funcrioas.

Epiphenomenon: A secondary effect or by-produc. A secondary sympeom or pathology, occurnng simultancously with a dsese or
condition bat not directly refated to e,

Frontotemporal: redating 1o the frontsl and the temporal cerebral lobes.

Histopathology: the study of changes in tissues cised by doease.

Hypothyroidism: 2 syndrome that resales from abnormally low secretion of thyraid hormones from the thyroid ghind.

Index test: the test under evaluasion.

In vivo: (of processes) performed or taking place in a living organisen.

Ligand: 2 molecule thar binds w another molecule, usad especially to refer 1o a small molecide thar binds specifically o .| hvgtf

lecule, e.g,, an antgen binding to 2n antbody, 3 h or itter binding to a receptor, or a suk or
effector binding 1o an cntvmr
Neuritic plaques. a laioes of extracellulurly deposited amyloid fibrils within tissues. Is one of the hallmarks of Alzheimer's

disense.

Ntmuﬁbdluy tanghes: abnonmal structies locared in vanows parts of the beain and composed of dense arrays of pairal hefical
fil and microtbules). Ase aggregates of byperphosphorylated ran prosein that are most commandy known a5 a

pramary marker of Alzheimer's discase,

Parictal lobe: upper central part of the cerchral hemisphere. Tt is locared anterior to the accipital lobe, and superior to the emporal

lobes.

Positron: un extremely small prece of matter with a positive electrical dharge, laving the same mass as an clectron.

Precuneus: & a part of the parietal lobe of the brain, lying on the medial surface of the cerebral hemisphere,

Prod l: Relating to prodn mdlmmmadympnhdm

Radionuclide (nomahm called a radivisotope or i tivach I which emits 2 type of radiosctivity called gamea rays, The
radicactivity can be deteaed by special scanners,

Refi dard: the best avadabl hod for establishing the presence or absence of the tanget condition.

Seasitivity: a measure of a test's abiliny ro correctly derect pmpk with the di Tt is the proportion of discased caes thar are conrectly

identified by the test. It is calculared as follows: Sensetivity = Number with disease who have a positive test/Number with disease.
Spoecificity: a measure of 4 test’s alxlity o correctly dentaly people who do not have the discase. & is the proportion of people without
the targee disease who are correcdy identified by the test. It 1s calaulated as follows: Specificity « Number without disease who have a
negative tal/l\\nmba wnl\ou diseas

Stilbene: c ds that in 1.2-diphenylechylene as a funcrional group.

Targer Mnon. (ht discase or condition thar the index test is expected o detect.

Temparal lobe: lower laseral part of the cerebral hemisphere responsible for auditory, olfactosy, and

infetior 1o the lateeal fissuee and anweior 1o the occipital lobx. ’ -
Vascular: rebaring 1o, affecting, of consisting of a vessel or vessels, especially those which carry blood.
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Appendix 2. Search strategy for '"F-flutemetamol PET ligand

Source Search strategy

MEDUNE Inproces and other non-mdexed cirations and 1. Fltemermol tiab,nm,
MEDLINE® 1946 to May 2017 (Ovid SF) 2. (VIZAMYL or vitamyl*).ti.abanr,
3. “faremetzmol-fluorine- 18" 1, nm,
4. " 18F.GED6T" ti,ab.nm.
5. “[18F]Flutemetamol” tiab.nm.
6.~ furemeramol-PET™. g ab.nm,
7. 00l 16
8. Fluarine Radwisocopes/du
9. Anilme Compounds/du
10, Ethylene Glycoly/du
11, Stlbenesidu
12. Radiokigand Asay/
13, radioligand* ti.ab,
4, or/8-13
15. Alrheimer Disease/rt [Radsonuclide Imaging|
16, Plagque, Amyloid/ei [Radionudide Imaging]
17, oel15-16
18 14and 17
19,7 or 18

Embase 1974 1o May 2017 (Ovid S1') 1. Fliemeramol.tiab.
2. (VIZAMYL or viramyl*).thab.
3. “fhuremetamol-fluorine- 18714
4. " IRF-GED67" ti,ab.
5. “[18F] Flutemetamol” 5, ab.
6. “furemetamol- PET " 1a,ah.
7. exp fluremetamol £ 18/
80017
9. exp ‘radioligand/
10. Alzheinser discase/
11 Abcheimer* siab.
12, amyloid plague/di [Diagnosis|
13, mild cognitive impainment/
14, oc/ 10413
15 9and 14
16. 8o 15

PsycINFO 1806 10 May 2017 (Ovid SP) 1. Flutemetamol.ti ab.

2. (VIZAMYL or vizamyl*}.thaby
*flutemetamol-fAsodne- 18" 1.ah.
*18F-GEDG7" t1,ab.
“[18F] Flutemetansol ™ g.ab.
*fhutemetamol PET™ n,ah.
7.0t/ 1.6

e
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BIOSIS Cranon Index {Thomson Reuters Web of Saence) (1922
1o May 2017)

Topice(Fluemeramol OR VIZAMYL OR
ramyl® OR |-fuarme- 18" OR "18F.GE067" OR

“[18F]Flutemetamol” OR “Rutemeamol-PET™)

Timespan=-All years. Datzhases-BCl

Weh of Science Core Collection, including the Science Citation
Index and the Conference Proceedings Citation Index (Thomson
Reuters Web of Science)

Topic={ Flusemetamol OR VIZAMYL OR
vizmyl* OR “futemetamol -Huorme- 18" OR " ISF.GE067" OR
“[18F)Fluteenctamal” OR “Butemetamol-PET™)

(1946 to May 2017) Timespan=All Danabases-SCLEXPANDED, SSCI, AR
HCl, CPCLS, CPCESSH, BKCIES, BKCI-SSH, CCR.EX-
PANDED, 1C

LILACS {BIREME) Hutemotamol OR VIZAMYL OR vizamyl* OR *flutermnetamol-

fuoripe- 18" OR “I8F-GEOG7" OR “[18F]Flugemeramol™ OR
* futerneamol - PET™ [ Words)

CINAHL (EBSCOhost) (1980 w0 May 2017)

§1 1X Fluremesamol

52 TX VIZAMYL

53 TX vizamyl*

54 TX "fhutemetamol-fluorine- 18"

S5 TX " 18F-GEMT™

56 TX “[18F| Futemetamol”

57 TX “futemetamol - PET”
S8§S1ORS2ORSIOR S40OR S5 ORS6 ORS7

Clinical Thials.gov (wwwelinicaliiats gov)

Fluemetamol OR VIZAMYL OR vizamyl® OR *Hutemeramal-
fluorine-18" OR “ISE.GEOG7" OR “[18F]Hutemetamol” OR
*Hutemetamol -PET™

World Hedth Organization International Clinical Trials Regastry
Platform {WHO ICTRP) (wrpe! Zapyps.who, int/ triskscarch)

Rutemetamol OR VIZAMYL OR vzamy! OR “fhutemetamol-
fluorine-18" OR “18F-GEOG?" OR “[18F]Futemctamol” OR
“Hutememmaol -FET™

ALOIS, the Cochoane Dementn & Cognitive Improve-
ment Groap's specialized register of dementiz studies (hup//
www medicine o uk/akis)

Imagitg AND PET

Appendix 3. Tables (2 x 2) cross-relating index test results of the reference standards

Table 1. Progs from mild cognitT I nt (MCI) to Alzheimer’s disease dementia (ADID)
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Tndex test informari

Ref dards info L

ADD present ADD absent

Index test-positive

"*F.flutemetamol PET ligand for A8 (+) who "FAflutemesamol PET ligand for A8 (+) who re-
progress (o ADD (TF) main MCT (FP) and " FAlatemersmol PET ligand
for Af (+] who progress 0 noa-ADD (FIY)

Index test-negative

"*E.flutemetamol PET ligand foc A () who PE flutemetamol PET ligand for A () who remain
progress o ADD (FN) MCI (TN) and “"F-flutemetsmol PET ligand for
Ag [} who progress to non-ADD (TN)

ADIEAlsheimer sl vos vod evoentin

IN: Fabse negative
FI* False positive

[T T R —

PET Positrovensasiintomsgs wihy

TN: True negative
TP True positive

Table 2 Progs from mild cognitive imp at (MCI) to non-Alzheimer's disease dementia (non-ADD)

Index test information  Reference standards information

Non-ADD present Non-ADD absent
Index test-positive YF.flutemetamol PET ligand for Af (1) who "F.flutemetamol PET ligand for Af (+) who re-
progres to non-ADD (TP} main MCI (FP) and
YE futemesamol PET ligand Af (+)
who progress to ADD (FI")
Index tost-negative YE-flutemetamol PET ligand for Af (-) E-Hutemetamol PET Tigand for A# (-) who remain
who progress 1o non-ADD (FN) MCI (TN} and
¥E-flutemeramol PET ligand for AB ()
who progress to ADD (TN)

DI ALAS wver' sdisow sad evwentls

FN: Fabse negative
FI% False positive

MCI: Mild cognitive imipairment

PET-Panteoxens ssiontamogr aphy

TN T owewegwtion

TI True positive

Table 3. Progresson from mild cognite impairment (MCH 1o any form of dementa
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Tindex test informari Ref dard info i
Ay G o daitusaita piiias Dementis shecat

Index ese-positive I futemetamol PET ligand for AR (») who "F-futcmetamol PET ligand for AB (+) who re-
progress (o any form of dementia (TP) main MCI (FP)

Index rest-peparive WE-futemeramol PET ligand for Afl () who  "F-Hutemezamol PET ligand for Af (-) who remain

progress to any form of dementia (FN)

MCI (TN)

FN Fadsonvyative

FI: False positive

MCT Mild cogninve impainment
PET: Pusitron emission tomoggaphy

TN: True negative
TP True positive

Appendix 4. Assessment of methodological quality table: Quality Assessment of Diagnostic
Accuracy Studies 2 (QUADAS-2) tool

Patient selection

Index test

Reference standard

Flow and timing

Descnprion

Describe methods of pa-
tient selection: describe
included patienss {priar

testing, p in-

Describe the index test
and bow & wa con
ducted

tended e of index test
and seting)

Descnibe the neference
stalard and how it
wis conducred and in-
terpreted

Describe  any  papents
who did not recave the
index sest{s) or refer-
ence standard, oe boch,
or who woe exchided
from

the 2x2 table (refer o
How

diagram): descnbe the
e

interval and any inter-
ventions

between  iodex  testls)
and reference standard

Signaling  questions
{vesino/unclear)

Was a comecutive of ran-
dom sample of patiens

Were the index test re-
sulty ineerpreced without

Is the neference standard
likely w0 cormsctly classify

Wis there an appropri-
ate interval berween in-

enrolkd? knowledge of the resilis  the canger condition? dex testls) and reference
of the reference ssan- standard?
dard?
Wi a caseconerol de- 1 2 threshold was used, Were the reference stan- Did all patients receive a
sign avoided? was it prespecified? dard resules intepreeed  reference standusd?

withous  knowledge of

the results of the index
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test?
Did the stady avoid in- Did a8 patienss receve
appropriate exclasions? the sime reference stan-
dank?
Were all patenn -
duded m the analysis®
Risk of bias (highflow/ Could the sdection of Could the conductorine  Coald the referencestan.  Could the patient flow
unclear) paients have ineroduced  terpretation. of che ine dand, it condike o s have introduced bias?
bias? dex test have inroduced  interpresanon have in.

brias?

troduced bia!

Concems regarding Are there concerns that
applicability (high/low/ the induded patients do
unclear) not match the review

Are there concems that
the index test, its con.
duct, or mtcrpectation

Are there concerns thar
the targer condstion as
defined by the reference

question?
question?

differ from the review  standard does not maech

the review question?

Appendix 5. Anchoring statements for quality assessment of "F-flutemetamol PET scan for Ayl
diagnostic studies

Table 4. Revrew question and inclusion criveria

Category Review question Inclusion criteria

Patienes Particpants with mild cognitive imparment (MCI),  Paricipants that fulfil the crtenia for the clinical dag-
no dementa nosis of MC1 at baseline

Index 1ot E-fhremeramol PET ligand for Aff beomarker WE-Buremeramol PET ligand for AR biomarker

Tasget condition  Alzheimer's discase d (ADD) (progs ADD (progy from MCl to ADD)
from MCI w ADD) Any other forms of dementa {progression from MCI
Any ather foerms of dementia (progression from MCT 10 any ocher forns of desnentia)
to any other forms of dementza

Reference standarnd  NINCDS-ADRDA; DSM; 1CD: McKeith criceria;  NINCDS-ADRDA: DSM; [CI) McKeth crireria;
Lund coitenay International Behavioural Vamant FID  Lund enteria: Intemational Behavioural Varane FTD
Crireria Consortium: NINDS-ARIEN criceria Critenia Coosortium; NINDS-ARIEN crirenia

Outcome N/A Data to construct a 2 x 2 table

Study desgn N/A Longitudinal cohort studies and pested cse<antral

seucdies if they incorp adelayed verif
{aseconnal nested in cohoer studies)

design

14F PET with futemetamal for the sary diagnosis of Alzheimer's disease d:

and other d
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AP Aheimer’ sdisossaderwnrin

DSM: Diagnostc and Statistical Marmial of Mentad Disarders
FTT): Froototemporal demenaia

1CD: International Classification of Discases

MCT: Mild cognitive impainment

NINCDS-ADRIDA: Nasonal | of Neurologseal and € icative Disorders and Stroke and the Alrheimer’s Disease and
Related Disorders Associstion

NINDS-AIREN: Narional Tnstitge of Newrological Disorders and Stroke and Association Interationale powr la Recherché et
I'Enseignement en Neuroscrences

PET: Positron emission tomography

Anchoring statements for quality assessment '"Fflutemetamol PET ligand for A/ diagnostic studies

Wi have provided soene core anchoring statements for quality ssessment in the diagnostic test accuracy (DTA) review of the "F-
Huremeaamol PET ligand for AF biomarker in dementia. These stazements are designed for use with the Qualicy Assessment of
Diagnostic Accuracy Studies 2 (QUADAS.2) wol and are based on the gundance for quality nt of DTA of Inf
Questionnare oo Cognitive Decline in the Eerly (IQCODE) in dementa (Quinn 2014), In assessing individual irems, the score of
unchear should only be given if there is genuine uncerminty. In these situatons, we contacted the relevant study teams for additonal
information, Whenever we soored one quogion as high risk of bias, we convidered the study as having a high risk of bias,

Table 5. Anchoring starements to assist with the 'Risk of bias' asscsment

Patient sclection
Was the sampling method appropeiare? N = high risk of bias Where ampling is used, the designs least
Yes = low risk of bim likely to cause blas are comecutive sam-
Unclear = unclear risk of hias pling or rand pling. Sampling thar
is hased on volunteers or selecting subjects
from a dinic o rescarch resource is prone
to bias
Was a case-control or similar design No = high risk of bias Designs similar o cse-control that may
avonded? You = low risk of bim introduce bias arc thoss designs where the
Undear = unckear risk of biay study team deliberardy increase or decrease
the propartion of subjects with the target

condition, which may pot be representa-
tive. Some case-control methods may ul-
ready be exduded if they mix subjects from
VATIOUS SeTTingS

Ase exclusion criteria described and appeo-  No = high risk of bias We awomatically graded the sudy as un-
priate’ Yes = low nisk of boas dear if the study authors did not detail ex-
Undlear = unclear risk of bl dusions (pending contact with sudy au-
thors)
Wihere astudy details exchusions, we graded
the study as low nsk’ if we considered ex-
clusions o be sppropriate. Certam exdu-
stons commen 1o many studies of dementia
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are: pnedical instabilicy: enminad disease; al-

whol/sub Poy-
chuscric diagnosis; other dog
conditions

Exd e not appeopmate if they com-
prise ‘difficult w diggnose’ panents

We labdled posi-boc and inappropriae ex-

dusions as at "high risk’ of bias

Tondex test

Was the "F-Autemetamol PET ligand for  No = high rsk of bas

AR bionarker's Yes = low risk of bis
assessment/interpresation performed with-  Unclear = unckear risk of bias
out

knowledge of dinical dementia diagnosss!

Terms such as 'linded” or ‘independendy
and without knowledge of" are sufficent
and full dewils of the blanding procedure
are not required. [nserpretarion of the re-
wdts of the index st may be influcnced
by knowlkedge of the results of the reference
standard. If the index test is always inter-
preted prios to the reference standaed, then
the person incerpeeting the index test can-
not be aware of the results of the reference
standhard avel so this irem coukd be rated as
e

For certain mdex tests, the roalt is objec-
tive and knowledge of the reference stan-
dard should not influence the result, e,
level of potein in cercbrospinal Ruid: in
thisi the qualicy maybe
‘law risk’ even if blinding was not achieved

Was the "F-Butemetamol PET ligand for  No = high rsk of bias
AP biomarker's Yes = low risk of bias
threshold peespecified? Undear = unclear rsk of bias

For sales and beomarken, there is often
a seference poine (in unis or categonics)
ahave which subjects are dassified as ‘test
positive’s this may be referred o ay the
thueshold, dinical curoff, or dichotomisa-
tion point. A stady is classified ar high risk
of bias f the study authors define the op-
timal cut-off pose-hoc based an their own
study data because selecting the threshold
to maximise senutivaty anc/or specificiey
may Jead 1o overoptimistic measures of test
Cemain papers may use an
aternative methodology for analysis that
does not e thresholds and these papers
should be dassified as not applicable

Was the "F-Autemetamol PET ligand for  No = high risk of bias
AP scan interpretation dove by & oraned Y = low risk of biss
reader physician? Unclear = unclear rask of buas

1Fu trained reader physician performed the

scan interpresarion, we scoeed this icem as
'y

and other d

14F PET with futemetamal for the eary diagnosis of Alzhelmer’s disease d.
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1f no definiion of taned reader wan doae,
we scored this item as "unclear’

If a nontrained seader phiysician performed
the scan interpresation, we wored this zem
a'm’

Did the study provade a clear definition of  No = high risk of bias

what was considered tobe o ""F.fh Yes = low risk of bias

mol PET ligand for Af biomurkes's posi- Undlear = unclear risk of bias
tive result

If the study dearty stated the definition of
a positive result (g SUV), we scored this
item as ‘yey'

1f the smdy did not givea defintion of what
it considered a positive result of the defini-
tion of & positive result varied between the
participants, we scored this tem s ‘no’

If the study gave insufficicor informaton
to pernut judgement, we scored the item as
‘undear’

Reference standard

Is the assessment used for clinical diagnosis No = high risk of bias
of dementia accepable? Yes = low risk of hizs
Undear = unchear risk of bias

& aly used i pondl criteria w
asast with dimical diagnosis of dementia
included those detailed i DSMAIV and
CD-10,
Critena specific to demenna subtypes m-
duded but were not limited 1o NINCDS-
ADRDA criteria for Aktheimers demen-
tiai McKeith criteris for Lewy body de
mentia; Lund criteria and International Be-
havoural Variane FTD Criteria Consoe-
tiem far froncotemporal dementia: and che
NINDS-AIREN criteria for vascular de-
menti.
Where the criteria used for asessment were
nml’mﬂmmtbcmkwamhmudw
Coch D and Cogs Tm-
m '\ . 1 we '} o |
ll'n item ay high risk of biay'

Were clinical &wunaln for demen-  No = high risk of bias

tia performed k of the  Yes = low nisk of bizs
I"E-fhitemeramol PET hgun! for Aff  Unclear = unclear risk of buas
biomarker?

Terms soch a4 ’led‘ or mdcpa)dmdy
and wirthout § ge of were

and full dewils of the letng procedure
were not tequired. [nserpretation of the re-

suldts of the reference standard may be n-
fluenced by knowledge of the resudts of e
index test

Paticart flow
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Whs there an appropriate mrerva b
"Ethitemetamal PET ligind for Aff
biomarker and dinical dementia assess-

ment?

No = high risk of bias
Yes = low risk of bim
Undeae = unclear risk of bias

As  we et the accarxy of
the "F-ﬂmcmmmd PET ligand for Al
bi t for MCT jon to demen-
tn.tha!mﬂ:!vuy:lxlddl) between
the index test and the reference standard
aoensments. The time berween the refer-
ence standand and the index vest will n.
Auence the accuracy (Gesani 2005; Okdlo
2007 Visset 2006}, and therefore we poted
time as & separate varuble (hoth within and
betwoen stusdies) and will est its influence
on the diggnostic accuracy. We have ser a
mamimum mean tme to follow-up assess-
ment of | year If more than 16% of wb-
jects have for MCT progresss
before nine maonths, this item was soored
o

mlllubpmytdumemﬁx
dicss VP-4 \PET
ligand huMhhuudm’

No o high rik of hies
Yes = low risk of bis
Unclear » unclear risk of bias

There may be where partsciy
who score test-posiaive’ an the index test
have a more detailed Where &
mentia assessment differs between parnci-
pans, this shoubd be classificd as high risk
of bias

Were all panients wheo recaived
"Efutemeramal  PET ligand for AP
biomarker's asessment included = the b-
nal

analysis?

No = high risk of bias
Yes = low risk of bias
Undear = unclear rak of bia

If the number of paienrs enrolled ditfers
from the ber of p included in
the 2 x 2 table, dunth:nnhcpommd
for bias 1 patients lost to deopours differ
systematically from those who remain, then

of test perk may differ.
lfﬂmm&npwo.dmdmhlkx—
i for; a 3 of

dropouts for 4 study semain at how risk
of bias hus been specified a5 20%

Were mising ""F-flutemeramol PET Ig—
and for Af biomarker's resuits rep

No = high risk of bias
Yes = low risk of biss
Undlear = unclear risk of beas

Where missing or unintespresable resules.

are reported. and if there is substantiad ateni-

thon (we have set an arbitrary value of S0%
missing data), we will soore this as ‘no’”. If
the study did noe report these results, we
scored this 45 undiear’ and we contacted

the study authors

Was the study wich **F-fhutemetamol PET
ligand for A@ bsomarker free of commercial
funding

No = high risk of bias
Yes = low risk of bizs
Unclear = unclear rank of bia

1f the funding source is clearly stased and
unmmmuanl.th-dmuldbemudu

lfd):inndmgmrceudeulymtdndn
ommercial, this shoald be scored as 'yes '
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kenpairment (MCT) (Review)

Copyeight © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd,

and other d

In people with mild cognitive 48

237



| Canrzsmmrd)

If not enough information is given 1o assess

whether the funding source is ial
the scored is “undlear’
Anchoring statementy to assist with assessment for applicability
Question Explanation
Were included p P of  The included p should mutch the intended = described in the re-
the peneral populition of ingeress? \wwquadon. “The review atsthors should corsider populaunn in tenms of symptoms;
T g potential disese preval serting. 1f there i a clear ground for suspecting
an unrepresentative spectrum, the item should be rated poor applicability
Index test
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6. Discusion

6.1. Principales resultados derivados de las publicaciones y breve discusion
especifica acerca de los mismos.

El volumen y la calidad de la evidencia con respecto a la exactitud diagnostica de 18F-
Florbetapir, 18F-Florbetaben y 18F-Flutemetamol para el diagndstico temprano de enfermedad
de Alzheimer y otras demencias en personas con un DCL es muy limitado. Identificamos tres
estudios en la revision sistematica de 18F-Florbetapir, un estudio en la revision sistematica de
18F-Florbetaben y dos estudios en la revision sistematica de 18F-Flutemetamol y, por ese
motivo, no fue posible realizar un metanalisis, andlisis de sensibilidad o andlisis de

heterogeneidad.

En cuanto a la primera revision sistematica de la literatura, esta detecto tres estudios. Dos de
ellos (Doraiswamy 2014; Schreiber 2015) abordaron la exactitud diagnostica del 18F-
Florbetapir analizado por evaluacion visual para la prediccion de la progresion desde un DCL
a una DEA en el seguimiento, y uno de ellos también evalud la progresion desde un DCL a una
DEA de forma cuantitativa con un umbral SUVR> 1,1 para la positividad (Schreiber 2015).
Un tercer estudio abord6 la exactitud diagnostica del 18F-Florbetapir analizado mediante
evaluacion visual para la prediccion de la progresion desde un DCL a cualquier forma de
demencia durante el seguimiento (Kawas 2013).

Ningtn estudio tuvo informacion sobre la progresion a cualquier otra forma de demencia no-
DEA.

Dos estudios se clasificaron como de alto riesgo de sesgo, principalmente debido al posible
conflicto de interés con respecto al apoyo financiero de la empresa que fabrico el trazador 18F-

Florbetapir (Doraiswamy 2014; Kawas 2013).
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La segunda revision sistematica de la literatura detectd un estudio (Ong2015) que evalud la
exactitud diagnostica del 18F-Florbetaben analizado por evaluacion visual y cuantitativa para
la prediccion de la progresion desde un DCL a una DEA en el seguimiento. También en el
mismo estudio, se logrd tener informacién para evaluar la exactitud diagndstica del 18F-
Florbetaben para predecir la progresion a cualquier otra forma de demencia no-DEA y
cualquier forma de demencia en el seguimiento.

El estudio incluido se clasifico como de alto riesgo de sesgo, principalmente debido a los
posibles conflictos de interés (apoyo financiero del estudio) y también porque tres autores eran
empleados de la empresa que fabricaba el trazador 18F-Florbetaben previamente y tres autores

eran empleados de la actual empresa que fabrica el trazador 18F-Florbetaben.

La tercera revision sistematica de la literatura detectd dos estudios que abordaron la exactitud
diagnostica del 18F-Flutemetamol analizado cuantitativamente con un umbral de SUVR> 1,5
(Thurfjell 2012) o mediante evaluacion visual (NCT01028053) para la prediccion de la
progresion desde un DCL a una DEA durante el seguimiento.

Ningtn estudio tuvo informacién sobre la progresion a cualquier otra forma de demencia no-
DEA o a cualquier forma de demencia.

Los estudios incluidos se clasificaron como de alto riesgo de sesgo principalmente por el
posible conflicto de interés debido al apoyo financiero de la empresa que fabric6 el trazador

18F-Flutemetamol.

Exactitud diagnostica para predecir la progresion desde un DCL a una DEA
La exactitud diagnodstica de los tres biomarcadores fue variable en cuanto a su sensibilidad y
especificidad dentro de las tres revisiones sistematicas.

18F-Florbetapir:
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Para la evaluacion visual, la sensibilidad varié desde un 67% a un 89% y la especificidad desde
un 58% a un 71% y para la evaluacion cuantitativa, la sensibilidad fue de un 87% y la
especificidad de un 51% para predecir la progresién desde un DCL a una DEA.
18F-Florbetaben:

Para la evaluacion visual, la sensibilidad fue de un 100% y la especificidad fue de un 83% vy
para la evaluacion cuantitativa, la sensibilidad fue de un 100% y la especificidad de un 88%
para predecir la progresion desde un DCL a una DEA.

18F-Flutemetamol:

Para la evaluacion visual, la sensibilidad fue de un 64% y la especificidad de un 69% y para la
evaluacion cuantitativa, la sensibilidad fue de un 89% y la especificidad de un 80% para

predecir la progresion desde un DCL a una DEA.

Una sensibilidad variable detectada tanto en el 18F-Florbetapir como para el 18F-Flutemetamol
puede ser explicada por una alta tasa de falsos negativos. Una hipotesis que podria explicar los
falsos negativos es que algunas personas con probable diagnostico de DEA pueden tener otro
u otros tipos de patologia cerebral, siendo la mas comln la patologia de la enfermedad de
Alzheimer combinada con infartos microscopicos o cuerpos de Lewy, heterogeneidad
histopatolégica frecuente en una DEA y que también se presenta en un DCL (Schneider 2007,
Schneider 2009). Por otro lado, los oligomeros solubles AP no son detectados por estos
biomarcadores, y se sabe que los oligdmeros solubles desempefian una funcion central en la
patogénesis de la enfermedad de Alzheimer en la hipdtesis amiloide (Heyden 2013), con la
posibilidad de producir falsos negativos. De hecho, un estudio encontré que dos de los 11
participantes con autopsia realizada mas de un afio después de la tomografia por emision de

positrones con 18F-Florbetapir tenian un diagnostico neuropatologico positivo (enfermedad de
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Alzheimer probable o definitiva) pese a que tenian previamente un test con 18F-Florbetapir

negativo (Clark 2012).

Ademas, los trazadores amiloideos no detectan la presencia de ovillos neurofibrilares (NFT),
el otro hallazgo histopatologico de la enfermedad de Alzheimer. Algunos estudios de cohortes
han mostrado que las placas y los ovillos contribuyen de forma independiente al deterioro
cognitivo en la patologia de la enfermedad de Alzheimer sin ningin otro diagnostico
neuropatolégico primario (Serrano - Pozo 2013). Ademas, la formacién de NFT podria no estar
relacionada con la formacion de placas amiloides o ser un proceso temporalmente distinto

(Royall 2014).

En cuanto a la especificidades variables encontradas en los estudios con 18F-Florbetapir, 18F-
Florbetaben y 18F-Flutemetamol, estas se ven afectadas por una alta tasa de falsos positivos.
Se ha encontrado una TEP positiva en demencia con cuerpos de Lewy, enfermedad de
Parkinson (Siderowtf 2014) y demencia frontotemporal (Kobylecki 2015) con 18F-Florbetapir,
también en demencia vascular, demencia frontotemporal y demencia con cuerpos de Lewy con
18F-Florbetaben (Villemange 2011) y en demencia vascular y demencia con cuerpos de Lewy
con 18F-Flutemetamol (Thal 2015). Lo anterior podria ser explicado por una posible etiologia
mixta de las condiciones descritas, pero muchos casos fueron confirmados con estudios
anatomopatologicos que descartaron la presencia de patologia amiloidea.

Otra explicacion de la presencia de falsos positivos es que los biomarcadores amiloideos se
unan al amiloide que estd presente en los vasos sanguineos cerebrales, en especial en la
angiopatia cerebral amiloidea como se ha visto con el 18F-Florbetapir (Gurol 2016) y con un

biomarcador cercano al flutemetamol como la TEP con PiB (Zhang 2014).
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Finalmente, otra razén importante para explicar falsos positivos es que muchas personas sin
deterioro cognitivo presentan patologia amiloidea cerebral en sus autopsias (Gelber 2012), lo
que genera dudas respecto de la real relevancia de la teoria amiloidea cerebral como agente

causal del deterioro cognitivo.

La duracion del seguimiento también es importante para predecir la progresion desde un DCL
auna DEA. La tasa de progresion anual desde un DCL a una DEA esta entre el 8% y el 16%
(Mitchell 2009). Por lo tanto, un alto porcentaje de personas con un DCL basal progresaria a
una DEA si pudiéramos incluir un periodo de seguimiento mas largo, lo que en consecuencia
afectaria la capacidad predictiva de la tomografia por emision de positrones con marcadores
amiloideos. Esto se evidencié en una revision sistematica con la TEP con PiB en la que los
datos se dividieron en un seguimiento a corto plazo y un seguimiento de mas de dos afios,
donde la tasa de conversion a corto plazo vario entre un 6% y un 31% y a largo plazo entre un
32% y un 90%, pese a lo anterior, la sensibilidad se mantuvo estable entre los seguimientos,
pero la especificidad varid a corto plazo entre un 42% y un 83% y a largo plazo entre un 58%
yun 100% (Ma 2014).

Sin embargo, en estas revisiones sistematicas las tasas de conversién desde un DCL a una DEA
fueron bastante similares en los estudios incluidos, pese a la diferencia en seguimiento. En la
revision con 18F-Florbetapir las tasas fueron similares, pese a que un estudio tenia casi el doble
de tiempo de seguimiento que el otro (15,2% a los 1,6 anos y 19,1% a los tres afios de
seguimiento). En la revision de 18F-Florbetaben el unico estudio incluido tenia una tasa de
conversion de 47% a 4 anos y en el caso de los estudios incluidos en la revision de 18F-
flutemetamol, las tasas de conversion desde un DCL a una DEA a dos afios fueron de 47% y

de 36% a tres anos de seguimiento, respectivamente. Estas diferencias probablemente se
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explican por el contexto del reclutamiento u otras caracteristicas de los participantes con un

DCL vy otros factores subyacentes que afectan estas tasas de progresion.

Ademas, los subtipos de DCL también se han estudiado con respecto a su relacién con la
progresion a una DEA. En un estudio longitudinal, los resultados del seguimiento de 550
participantes con un DCL indicaron que el subtipo de DCL con presencia de deterioro de la
memoria de almacenamiento, dominio multiple y la presencia del alelo APOE €4 aumentaron
el riesgo de progresion a la demencia. Los analisis de supervivencia multivariado y de Kaplan
Meier mostraron que el DCL amnésico con deterioro de la memoria de almacenamiento tenia
el mayor riesgo de progresion a la demencia (Espinosa 2013).

En nuestra revision con 18F-Florbetapir, un estudio de los tres incluy6é solo DCL amnésico, en
la revision con 18F-Florbetaben, se incluyeron personas con un DCL amnésico y no amnésico
y en la revision con 18F-Flutemetamol los dos estudios incluyeron sélo personas con un DCL
amnésico. Esto podria explicar las diferentes tasas de progresién a una demencia y también
pudiera explicar las diferencias en sensibilidad; por ejemplo en la revision de 18F-Florbetapir,
la sensibilidad en el estudio de Schreiber que solo incluyd personas con un DCL amnésico es
mas alta que el estudio de Doraiswamy, que incluyd personas con un DCL amnésico y no
amnésico. Ello nos hace suponer que al incluir en los estudios personas con un DCL amnésico
y no amnésico las sensibilidades pudieran ser mas bajas, algo que no se cumple en el estudio
con 18F-Florbetaben que tuvo una alta sensibilidad pese a tener personas con ambos tipos de
DCL (Ong 2015).

En conclusion, existe una falta de estudios primarios independientes, de alta calidad
metodologica, con un adecuado nimero de participantes y un seguimiento apropiado. Ademas,
se requieren datos mas detallados sobre las caracteristicas de los diversos subtipos de DCL,

no solo para explorar los mecanismos subyacentes, sino también para dilucidar las vias causales
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que vinculan la positividad de la exploraciéon con 18F-Florbetapir, 18F-Florbetaben y 18F-
Flutemetamol y la progresion de la enfermedad, y que luego podran ser incorporados en las

actualizaciones de estas revisiones sistematicas.

Exactitud diagnostica para predecir la progresion desde un DCL a una demencia no-DEA
En cuanto a nuestro objetivo de determinar la exactitud diagnostica de la TEP con 18F-Flor-
betapir, 18F-Florbetaben y 18F-Flutemetamol para detectar personas con un DCL al inicio del
estudio que progresaran clinicamente a cualquier otra forma de demencia no-DEA en el
seguimiento, los resultados fueron los siguientes:

18F-Florbetapir y 18F-Flutemetamol:

En la revisiones sistematicas, no se pudieron incluir datos para cualquier otra demencia no
Alzheimer. Los datos disponibles sugieren que el 18F-Florbetapir o el 18F-Flutemetamol no
jugarian un rol en la evaluacién de la progresion desde un DCL a cualquier otra forma de
demencia no-DEA.

18F-Florbetaben:

La progresion desde un DCL a cualquier otra forma de demencia no-DEA tuvo una sensibilidad
de 0% (IC 95%: 0 a 52) y una especificidad de 38% (IC 95%: 23 a 54) analizada mediante
evaluacion visual.

La progresion desde un DCL a cualquier otra forma de demencia no-DEA tuvo una sensibilidad
de 0% (IC 95%: 0 a 52) y una especificidad de 40% (IC 95%: 25 a 57) por evaluacion
cuantitativa con SUVR> 1,45.

El estudio informdé que s6lo cinco personas progresaron a una demencia no-DEA en el
seguimiento (tres casos de demencia frontotemporal, un caso de demencia con cuerpos de
Lewy y un caso de paralisis supranuclear progresiva) y todos ellos fueron negativos para 18F-

Florbetaben (Ong 2015).

247



Si bien no fue algo observado en el estudio incluido, otros estudios han observado unioén
cortical con el 18F-Florbetaben en personas sin una DEA; 9% (1/11) en personas con demencia
frontotempotal, 25% (1/4) en personas con demencia vascular, 29% (2/7) en personas con
demencia con cuerpos de Lewy (Villemagne 2011) y en 11% (3/27) en aquellos con patologias
neurodegenerativas distintas de la enfermedad de Alzheimer confirmadas en la autopsia (Sabri
2015). En el estudio de Ong, ninguna de las cinco personas que progresaron a una demencia
no-DEA a los cuatro afos de seguimiento fue positiva para 18F-Florbetaben; lo ultimo podria
explicar la sensibilidad del 0% vy la especificidad del 38% a través de la evaluacion visual. Sin
embargo, de acuerdo a los estudios histopatoldgicos, esperariamos que, en los estudios con mas
participantes, se encontrarian personas con tomografias por emision de positrones positivas
que progresan a una demencia no-DEA, por lo que podrian potencialmente aumentar la
exactitud diagnoéstica a otras formas de demencia y disminuir la exactitud diagnostica a una

DEA.

Exactitud diagnostica para predecir la progresion desde un DCL a cualquier forma de
demencia

En cuanto a nuestro objetivo de determinar la exactitud diagndstica de la TEP con 18F-Flor-
betapir, 18F-Florbetaben y 18F-Flutemetamol para detectar personas con un DCL al inicio del
estudio que progresaran clinicamente a cualquier forma de demencia en el seguimiento, los

resultados fueron los siguientes:

18F-Florbetapir:
La progresion desde un DCL a cualquier forma de demencia en aquellos con un afilo o menos
de seguimiento tuvo una sensibilidad de 67% (IC 95%: 9 a 99) y una especificidad de 50% (IC

95%: 1 a 99) analizada mediante evaluacion visual.
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18F-Florbetaben:

La progresion desde un DCL a cualquier forma de demencia a cuatro anos de seguimiento tuvo
una sensibilidad de 81% (IC 95%: 61 a 93) y una especificidad de 79% (IC 95%: 54 a 94)
analizada mediante evaluacion visual.

La progresion desde un DCL a cualquier forma de demencia a cuatro anos de seguimiento tuvo
una sensibilidad de 81% (IC 95%: 61 a 93) y una especificidad de 84% (IC 95%: 60 a 97) por

evaluacion cuantitativa con SUVR> 1,45.

18F-Flutemetamol:

En la revision sistematica, no se pudo incluir datos para cualquier forma de demencia.

Respecto del 18F-Florbetapir, el unico estudio incluido tiene una sensibilidad de 67% y una
especificidad de 50%, lo cual puede ser explicado principalmente por el escaso nimero de
personas muy mayores incluidas y a la alta prevalencia de patologia Alzheimer encontrada en
personas mayores sin una demencia establecida (Savva 2009; Gelber 2012). La exactitud
diagnostica puede ser diferente en aquellos estudios con una poblacién mas joven.

En cuanto a la revision que evaluo al 18F-Florbetaben, se inform6 una menor sensibilidad y
especificidad para la prediccion de cualquier forma de demencia en comparacion con la
exactitud diagnostica para una DEA (Ong 2015). Esto se explica porque la prueba tiene una
sensibilidad de 100% y una especificidad entre 83% y 88% para predecir la progresion a una
DEA vy si sumamos los datos con los que son TEP negativas que progresaron a otro tipo de
demencia no Alzheimer, la sensibilidad disminuyo al 81% y la especificidad al 79%.

De acuerdo a lo expresado previamente, hay casos en la literatura donde personas con demencia

no-DEA, presentan una TEP con 18F-Florbetaben positiva (Villemange 2011; Sabri 2015),
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pero no en este estudio. Esto puede ser explicado por el pequeno tamano de la muestra. Por esa
razon, se podria esperar que en otros estudios donde se evalie la progresion a cualquier forma
de demencia, la exactitud diagndstica seria mayor, disminuyendo la exactitud diagndstica para

predecir la progresion de personas con un DCL a una DEA.

6.2. Discusion de los aspectos generales. Comparacion con el contexto actual

En base a nuestro conocimiento y después de hacer la correspondiente revision bibliografica,
podemos afirmar que estas son las primeras revisiones sistemdaticas que evaltan la exactitud
diagnostica de los biomarcadores amiloideos 18F-Florbetapir, 18F-Florbetaben y 18F-
Flutemetamol para determinar la progresion desde un DCL auna DEA, a otro tipo de demencia
no-DEA o a cualquier tipo de demencia. Por lo tanto, no existen estudios similares que se hayan
realizado con estos objetivos.

Pese a lo anterior y dada la escasa evidencia disponible en la actualidad respecto de la exactitud
diagnostica de los biomarcadores amiloideos estudiados, la impresion actual de los clinicos y
de los investigadores es que la exactitud ya esta demostrada para poder predecir la progresion
desde un DCL a una DEA, por lo que los estudios han migrado a otros objetivos, enfocandose
actualmente en el potencial beneficio que podria tener el paciente y la confianza del médico
con el diagnostico clinico al acceder a un estudio con un marcador amiloideo como con la 18F-
TEP positiva y a una posible disminucion del costo econdmico al realizar el estudio (Boccardi
2016; Zwan 2017; de Wilde 2018; Spallazzi 2019; Rabinovici 2019; Wittenberg 2019). Lo
anterior es de suma importancia y potencialmente grave, ya que los investigadores y clinicos
parten de la premisa de que la exactitud estd demostrada y ante esta supuesta exactitud, se estan
realizando diagnosticos, cambiando terapias farmacologicas y entregando informacion a
pacientes y familiares potencialmente erréneas. Todo ello puede impactar no solo en distintos

manejos clinicos, o en costos econdmicos para el paciente o el sistema de salud, sino que
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también puede provocar impactos profundos en familias y personas a las que se les puede estar
dando un pronéstico erroneo y que deben tomar decisiones ante este nuevo escenario (Bunnik
2018).

Con el objetivo de disminuir o resolver el problema expuesto, es necesaria la adquisicion por
todo clinico de competencias en la evaluacion critica de estudios de exactitud diagndstica, la
promocion de estudios independientes que no tengan conflictos evidentes de interés

econdémico, con un disefio adecuado y principalmente con un mayor numero de participantes.

6.3. Fortalezas y limitaciones

6.3.1. Fortalezas

Realizamos tres estudios con los mas altos estandares que exige la literatura para desarrollar
una revision sistemadtica, basada en un protocolo publicado previamente y siguiendo la
metodologia Cochrane, con revisiones por pares de dos grupos de investigacion, el Grupo de
Demencias y de Mejora Cognitiva basado en la Universidad de Oxford y del Grupo de Métodos
de Pruebas de Cribado y Diagnostico de la Colaboracion Cochrane basado en la Universidad
de Birmingham, quienes realizaron revisiones por pares tanto del registro del titulo, del disefio
del protocolo y de las posteriores revisiones sistematicas.

Realizamos una busqueda de literatura extensa, completa y sensible, utilizando 11 bases de
datos electronicas diferentes sin limite de idioma o fecha. Pese a lo anterior, solo pudimos
incluir seis estudios en total en las tres revisiones sistematicas; por lo tanto, nuestras
estimaciones de exactitud diagnosticas son relativamente imprecisas. Ello se puede considerar
una limitacidon pero en este caso es una fortaleza, ya que con una exhaustiva busqueda en la
literatura nosotros solo logramos detectar estos seis trabajos publicados. Ello nos da la

confianza de que probablemente no existian mas trabajos publicados al respecto hasta la fecha
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de la busqueda y que nuestros resultados son los que deberian esperarse para la exactitud
diagnostica de cada uno de los biomarcadores estudiados.

Esta escasez de evidencia refleja los desafios mas importantes inherentes a la realizacion de
estudios prospectivos a largo plazo, tener participantes bien caracterizados y seguidos hasta el

punto de progresion a la demencia clinica.

6.3.2. Limitaciones

Muchos de los estudios incluidos tuvieron limitaciones metodologicas significativas que
debilitaron la confianza en los resultados de estas revisiones sistematicas. Primero, persiste una
considerable incertidumbre con respecto al diagnostico clinico de una DEA en algunos
estudios; no hubo una definicion clara en las pruebas indice en otros, el estandar de referencia
no se describi6 explicitamente en algunos y el principal problema fue el potencial conflicto de
interés con la compaiiia que produjo el marcador en cinco de los seis estudios incluidos.

La seleccion de participantes con un DCL en algunos estudios podria ser otra debilidad, ya que
no se obtuvo informacion de como habian sido referidos los participantes en varios estudios.
Tener claridad respecto de la seleccion de participantes, tipo de DCL, edad, presencia del alelo
APOE4, anormalidad estructural en la RM, hipometabolismo en la exploracion TEP con FDG
y alteracion en el liquido cefalorraquideo podrian ayudar a determinar diferentes subgrupos de
personas con mayor riesgo de desarrollar demencia en el seguimiento, y realizar una
estratificacion que podria ayudar a evitar sesgos, y desarrollar estudios mas eficientes en el
futuro (Caroli 2015; Hampel 2012; Wolz 2016).

Una debilidad y comun para estas tres revisiones sistematicas fue la falta de respuesta de los
autores sobre sus estudios cuando asi se les requirid. Esto ha resultado en una falta de datos
para el andlisis en esta revision.

Finalmente, un aspecto que puede ser considerado como una debilidad es que la busqueda de

la literatura en las tres revisiones sistematicas fue realizada hasta fines de mayo de 2017, por
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lo que la bisqueda tiene 3 afios 6 meses de antigiiedad. Pese a ello, las referencias incluidas en
las revisiones como “en marcha” no tienen informacion o publicaciones relacionadas con datos
que puedan ser incluidos en una actualizacion de las revisiones. Solo tenemos conocimiento de
un estudio con 18F-Florbetaben en 41 personas con un DCL y un seguimiento a 13 meses, que

claramente podria ser incluido en una actualizacion de las revisiones (Ciarmiello 2019).

6.4. Implicaciones para la prdactica

Hasta el dia de hoy, el uso de un biomarcador amiloideo cerebral a través de la realizacion de
una tomografia por emision de positrones con 18F-Florbetapir o 18F-Florbetaben o 18F-
Flutemetamol esta aprobado por la FDA y EMA dentro del estudio de una demencia por
enfermedad de Alzheimer. Su principal valor se materializa cuando la imagen es negativa para
amiloide cerebral, lo que permitiria descartar patologia Alzheimer dentro del cuadro clinico
demencial que presenta el paciente (por ejemplo: para diferenciar una DEA de una demencia
frontotemporal) (EMA 2013; EMA 2014a; EMA 2014b; FDA 2012; FDA 2013; FDA 2014),
y no estd indicado en personas con un DCL, excepto en ensayos clinicos y estudios de
investigacion (Albert 2011).

Sin embargo, la Task Force de Imagenes Amiloidea, la Sociedad de Medicina Nuclear e
Imagenes Moleculares y la Asociacion de Alzheimer han propuesto el uso de una TEP amiloide
en personas con un DCL inexplicable, persistente o progresivo (Johnson 2013).

La exactitud diagnoéstica de las exploraciones con tomografia por emision de positrones con
los trazadores disponibles comercialmente hoy en dia (18F-Florbetapir, 18F-Florbetaben, 18F-
Flutemetamol), segiin lo determinado en estas revisiones sistematicas, tienen una sensibilidad
y especificidad variables basadas en escasos estudios, con pocos participantes y principalmente
un alto riesgo de sesgo en la mayoria de los estudios por potenciales conflictos de interés

comerciales.
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Debido a las limitaciones metodologicas mencionadas anteriormente de los estudios incluidos,
no es posible recomendar el uso rutinario de 18F-Florbetapir, 18F-Florbetaben o 18F-
Flutemetamol en la préctica clinica. Los biomarcadores amiloideos con 18F-Florbetapir, 18F-
Florbetaben, 18F-Flutemetamol son costosos, por lo tanto es importante determinar claramente
su exactitud diagndstica, su impacto en el pensamiento diagndstico, su impacto clinico
evaluado en resultados de salud medibles y estandarizar el proceso para la modalidad de

diagnostico antes de recomendarlo para la practica clinica.

6.5. Implicaciones para la investigacion

La FDA y la EMA han establecido los criterios de positividad de 18F-Florbetapir, 18F-
Florbetaben, 18F-Flutemetamol para usarlos en la evaluacion de pacientes con demencia por
enfermedad de Alzheimer y su uso en participantes con un DCL es aceptado en entornos de
investigacion y ensayos clinicos (Albert 2011). Sin embargo, su uso también ha sido propuesto
en la practica clinica para evaluar a las personas con un DCL por la Sociedad de Medicina
Nuclear y la Asociacion de Alzheimer (Johnson 2013). Ademas, existen diferentes estudios de
exactitud diagnostica de los diferentes biomarcadores, que utilizan diferentes criterios de
positividad, con diferentes SUVR, escalas de valoracion visual o ambos. Esto provoca
diferentes exactitudes para los distintos biomarcadores, incluso en personas con una DEA en
comparacion con controles sin demencia. Por lo anterior, creemos que es necesario unificar los
criterios de positividad y para ello, se debe considerar la evaluacion visual como la opcidon mas
importante para interpretar la exploracion con biomarcador amiloideo cerebral por TEP, porque
este es el enfoque de la interpretacion establecido por la FDA (FDA 2012; FDA 2013; FDA
2014) y la EMA (EMA 2013; EMA 2014a; EMA 2014b).

Por otro lado, la evaluacion clinica en personas con problemas de memoria no siempre se

realiza con una sola prueba; se podrian asociar delimitado por el uso de pruebas, de diferentes
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pruebas (add-on) (Bossuyt 2006), de acuerdo al perfil de la persona, como resonancia
magnética volumétrica del hipocampo, TEP con FDG, SPECT, CSF y otras, y asi determinar
quién se beneficiard mas con el uso de estas técnicas mas sofisticadas . Esta sugerencia tiene
validez porque las enfermedades neurodegenerativas son trastornos complejos con procesos
fisiopatoldgicos potencialmente multiples y superpuestos. Las imagenes con multiples
trazadores pueden ser utiles al combinar marcadores metabdlicos, de inflamacion o de
apoptosis con aquellos que marcan las agregaciones de proteinas tipicas observadas en la
progresion desde un DCL a la enfermedad de Alzheimer. Existe la hipotesis de que el deposito
de amiloide es un evento temprano en la enfermedad de Alzheimer y que alcanza una meseta
relativa incluso en la etapa de DCL, mientras que los biomarcadores posteriores miden la
pérdida y disfuncion neuronal, siendo las medidas cognitivas mucho mas tardias y dindmicas
en la etapa de enfermedad sintomatica (Jack 2010). En base a esta hipotesis, la combinacion de
imagenes estructurales, imagenes funcionales y pruebas cognitivas pueden ser mejores
predictores de cuando un individuo progresara a una demencia. Solo en los ultimos afos, se
han publicado estudios con biomarcadores amiloideos cerebrales por tomografia computada de
cerebro combinado con otras pruebas para predecir la progresion desde un DCL a una DEA o
cualquier forma de demencia, pero que requieren ser reproducidos y validados en otras

poblaciones (Jang 2019; Ottoy 2019, Choi 2018, Varatharajah 2019).

Ademas, si consideramos la jerarquia de la evidencia necesaria para el nivel de eficacia de las
pruebas de diagndstico por imagen, actualmente estamos en el segundo paso de seis segun
Herscovitch: eficacia técnica, eficacia de exactitud diagndstica, pensamiento diagnostico de
eficacia, impacto terapéutico, objetivos en salud del paciente y finalmente eficacia social
(Herscovitch 2015). Por lo tanto, dado los resultados de estas investigaciones, necesitamos mas

estudios que evalten la exactitud diagnostica de los biomarcadores amiloideos por tomografia
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por emision de positrones, antes de avanzar a los siguientes pasos dentro de la jerarquia de la

evidencia diagndstica y de incorporarlos en la practica clinica rutinaria.
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7. Conclusiones
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7.1 Conclusiones

Pese al amplio uso actual de la tomografia por emisién de positrones con biomarcadores
amiloideos, particularmente en personas con un DCL para eventualmente predecir la
progresion a una DEA, la evidencia recogida en estas tres revisiones sistematicas Cochrane
sobre la exactitud de los biomarcadores con 18F-Florbetapir, 18F-Florbetaben y 18F-
Flutemetamol es escasa, con pocos estudios y con un riesgo de sesgo establecidos, lo que limita
la certidumbre sobre el rendimiento diagndstico de estas pruebas.

Los resultados de estas revisiones sistematicas no apoyan por el momento el uso en el &mbito
clinico de estos biomarcadores para predecir la progresiéon desde un DCL a una DEA y la
investigacion debe centrarse nuevamente en establecer con certeza la exactitud diagnostica de
la tomografia por emision de positrones con 18F-Florbetapir, 18F-Florbetaben y 18F-

Flutemetamol.
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9. Anexos

9.1. Anexo 1: Resultados de pruebas indices de relacion cruzada con los

estandares de referencia

Progresion desde un deterioro cognitivo leve (DCL) a una demencia por enfermedad de

Alzheimer (DEA)

Informacion de la

Informacion del estandar de referencia

prueba indice

DEA presente

DEA ausente

Prueba indice positiva

18F-Florbetapir o 18F-
Florbetaben o 18F-
Flutemetamol positivo que
progresa a una DEA (VP)

18F-Florbetapir o 18F-
Florbetaben o 18F-
Flutemetamol positivo que no
progresa a una DEA (FP)

Prueba indice negativa

18F-Florbetapir o 18F-
Florbetaben o 18F-

Flutemetamol negativo que
progresa a una DEA (FN)

18F-Florbetapir o 18F-
Florbetaben o 18F-

Flutemetamol negativo que no
progresa a una DEA (VN)

VP: verdadero positivo
FP: falso positivo

FN: falso negativo

VN: verdadero negativo

Progresion desde un deterioro cognitivo leve (DCL) a una demencia no Alzheimer (no-

DEA)

Informacion de la

Informacion del estandar de referencia

prueba indice

No-DEA presente

No-DEA ausente

Prueba indice positiva

18F-Florbetapir o 18F-
Florbetaben o 18F-
Flutemetamol positivo que
progresa a una no-DEA (VP)

18F-Florbetapir o 18F-
Florbetaben o 18F-
Flutemetamol positivo que no
progresa a una no-DEA (FP)

Prueba indice negativa

18F-Florbetapir o 18F-
Florbetaben o 18F-
Flutemetamol negativo que
progresa a una no-DEA (FN)

18F-Florbetapir o 18F-
Florbetaben o 18F-
Flutemetamol negativo que no
progresa a una no-DEA (VN)

VP: verdadero positivo
FP: falso positivo

FN: falso negativo

VN: verdadero negativo
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Progresion desde un deterioro cognitivo leve (DCL) a cualquier forma de demencia

prueba indice

Informacion de la

Informacion del estandar de referencia

Cualquier forma de
demencia presente

Cualquier forma de
demencia ausente

Prueba indice positiva

18F-Florbetapir o 18F-
Florbetaben o 18F-
Flutemetamol positivo que
progresa a cualquier forma de
demencia (VP)

18F-Florbetapir o 18F-
Florbetaben o 18F-
Flutemetamol positivo que no
progresa cualquier forma de
demencia

Prueba indice negativa

18F-Florbetapir o 18F-
Florbetaben o 18F-
Flutemetamol negativo que

progresa a cualquier forma de
demencia (FN)

18F-Florbetapir o 18F-
Florbetaben o 18F-
Flutemetamol negativo que no

progresa a cualquier forma de
demencia (VN)

VP: verdadero positivo

FP: falso positivo
FN: falso negativo

VN: verdadero negativo

9.2. Anexo 2. Tabla de evaluacion de calidad metodologica: Herramienta de
evaluacion de calidad de estudios de exactitud diagnostica 2 (QUADAS-2)

Dominio Seleccion de Prueba indice Estandar de Flujo y tiempo
pacientes referencia

Descripcion (Describe los (Describe la (Describe el (Describe a los
métodos de prueba indice y | estdndar de pacientes que
seleccion de como se realizd | referencia y no recibieron la
pacientes? y se interpretdo? | como fue prueba indice o
Describe los realizado e el estandar de
pacientes interpretado? referencia o
incluidos quienes fueron
(pruebas excluidos de la
previas, tabla 2x2?
presentacion, (Describe el
intencion de uso intervalo y
de la prueba cualquier
indice y intervencion
ambito? entre la

realizacion de la
prueba indice y
el estandar de

resultados del

referencia?
Preguntas de (La muestra de | ;Fue laprueba | ;Elestandar de | ;Existio un
sefalizacion pacientes fue indice referencia adecuado
(Si, No, o poco | enrolada en interpretada sin | clasifica intervalo entre
claro) forma conocer los correctamente a | la prueba indice
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consecutiva o
aleatorizada?
(Se evito el
disefio de casos

estandar de
referencia?

Si se utiliz6é un
umbral, ;éste

la condicion
objetivo?

(Fue el estandar
de referencia

y el estandar de
referencia?
(Todos los
pacientes

y controles? estaba pre- interpretado sin | recibieron el
(El estudio especificado? conocer los estandar de
evitod resultados de la | referencia?
exclusiones prueba indice? | ;Todos los
inapropiadas? pacientes
recibieron el
mismo estandar
de referencia?
(Todos los
pacientes fueron
incluidos en el
analisis?
Riesgo de sesgo | ;Pudo la (Pudo la (Pudo la (Pudo el flujo y
(alto, bajo o seleccion de realizacion o realizacion o tiempo del
poco claro) pacientes haber | interpretacion interpretacion paciente haber
introducido de la prueba del estdndar de | introducido
sesgo? indice haber referencia haber | sesgo?
introducido introducido
sesgo? sesgo?
Preocupaciones | jHay JHay [Hay
acerca de la preocupaciones | preocupaciones | preocupaciones
aplicabilidad de que los de que la prueba | de que la
(alto, bajo o pacientes indice, su condicion
poco claro) incluidos no realizacion o su | objetivo,
coincidan con la | interpretacion definida por el

pregunta de la
revision?

no coincida con
la pregunta de
la revision?

estandar de
referencia no
coincida con la
pregunta de la
revision?

9.3. Anexo 3 Publicaciones relacionadas

Quinn TJ, Elliott E, Hietamies TM, Martinez G, Tieges Z, Mc Ardle R.
Diagnostic test accuracy of remote, multidomain cognitive assessment (telephone and video call) for dementia
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(Protocol). Cochrane Database of Systematic Reviews 2020, Issue 9. Art. No.: CD013724.
DOI: 10.1002/14651858.CD013724.
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x/o? Library
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Abstract

BACKGROUND: Long-term longitudinal studies with
multimodal biomarkers are needed to delve into the
knowledge of preclinical AD. Subjective cognitive decline
has been proposed as a risk factor for the development of
cognitive impairment. Thus, including individuals with SCD in
observational studies may be a cost-effective strategy to increase
the prevalence of preclinical AD in the sample.

OBJECTIVES: To describe the rationale, research protocols and
baseline characteristics of participants in the Fundacié ACE
Healthy Brain Initiative (FACEHBI).

DESIGN: FACEHBI is a clinical trial (EudraCT: 2014-000798-
38) embedded within a long-term observational study of
individuals with SCD.

SETTING: Participants have been recruited at the memory
clinic of Fundacié ACE (Barcelona) from two different sources:
patients referred by a general practitioner and individuals from
an Open House Initiative.

PARTICIPANTS: 200 individuals diagnosed with SCD
with a strictly normal performance in a comprehensive
neuropsychological battery.

MEASUREMENTS: Individuals will undergo an extensive
neuropsychological protocol, risk factor assessment and a set of
multimodal biomarkers including florbetaben PET, structural
and functional MR, diffusion tensor imaging, determination of
amyloid species in plasma and neurophthalmologic assessment
with optical coherence tomography.

RESULTS: Two hundred individuals have been recruited in 15
months. Mean age was 65.9 years; mean MMSE was 29.2 with a
mean of 14.8 years of education.

CONCLUSIONS: FACEHBI is a long-term study of cognition,
biomarkers and lifestyle that has been designed upon an
innovative symptom-based approach using SCD as target
population. It will shed light on the pathophysiology of
preclinical AD and the role of SCD as a risk marker for the
development of cognitive impairment.

Key words: Subjective cognitive decline, biomarkers, preclinical AD,
longitudinal study.
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Introduction

prevalence of dementia is increasing in

I developed societies due to social and
demographic changes, and this trend is expected

to worsen within the next decades. This epidemic
progression could pose a threat to public health, to
such an extent that the World Health Organization has
declared dementia control a global health prority (1).
The disappointing results of the clinical trials in patients
with Alzheimer’s disease (AD) dementia (2) or even
mild cognitive impairment (MCI) have highlighted the
necessity to act earlier (3). In this context, the earliest
stages of AD are becoming a topic of major scientific
interest. Nowadays, advancing research has provided a
large amount of knowledge of the phenomena involved
in the transition from mild cognitive impairment to
dementia, but much less is known about the events
that lead individuals that are strictly normal from a
cognitive viewpoint to develop cognitive impairment
(4). In this regard, strong evidence exists that the
pathophysiological process of Alzheimer’s disease
(AD) begins many years before the onset of the clinical
symptoms, leading to the formulation of the biomarker-
defined construct of preclinical AD (5). Deep knowledge
of this process is essential to develop diagnostic and
prognostic markers. Additionally, it will allow a better
selection of individuals at risk for preventive trials and
monitorization of the efficacy of treatments intended to
modify the course of the disease. However, our present
understanding of preclinical AD is far from complete and
the very definition of the concept is controversial to date
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. The use of optical coherence tomography (OCT) has been suggested as a potential biomarker for

. Alzheimer’s Disease based on previously reported thinning of the retinal nerve fiber layer (RNFL) in

. Alzheimer’s disease’s (AD) and Mild Cognitive Impairment (MCI). However, other studies have not

: shown such results. 930 individuals (414 cognitively healthy individuals, 192 probable amnestic MCI

. and 324 probable AD) attending a memory clinic were consecutively included and underwent spectral

. domain OCT (Maestro, Topcon) examinations to assess differences in peripapillary RNFL thickness,
using a design of high ecological validity. Adjustment by age, education, sex and OCT image quality

i was performed. We found a non-significant decrease in mean RNFL thickness as follows: control group:

: 100,20 + 14,60 um, MCI group: 98,54 + 14,43 pm and AD group: 96,61 4-15,27 pm. The multivariate

. adjusted analysis revealed no significant differences in mean overall (p=0.352), temporal (p=0,119),
nasal (p=0,151), superior (p =0,435) or inferior (p = 0,825) quadrants between AD, MCl and control

groups. These results do not support the usefulness of peripapillary RNFL analysis as a marker of

: cognitive impairment or in discriminating between cognitive groups. The analysis of other OCT

| measurements in other retinal areas and layers as biomarkers for AD should be tested further.

! Alzheimer’s disease (AD) is a complex neurodegenerative disease and the most common cause of dementia’.
: Clinical diagnostic criteria for AD do not discriminate with accuracy between different dementing etiologies>.
. Before the onset of dementia, cognitive disorders progress slowly with minor cognitive impairment and without
significant interference in daily activities. This prodromal phase is known as mild cognitive impairment (MCI), a
! clinically heterogeneous syndrome whose definition has evolved in last years*-* and can be due to many different
. etiologies (AD, vascular damage, depression,...). Although some MCI patients can remain stable for decades or
| even return to cognitive normality, it is well established that amnestic and multi-domain MCI condition increases
the risk of progressing to AD®”. Given the fact that diagnosis of AD is still complicated especially in the MCI
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Building on previous studies that report thinning of the macula in Alzheimer’s disease (AD) and

mild cognitive impairment (MCI) patients, the use of optical coherence tomography (OCT) has been
proposed as a potential biomarker for AD. However, other studies contradict these results. A total of
930 participants (414 cognitively healthy people, 192 with probable amnestic MCl, and 324 probable
AD patients) from a memory clinic were consecutively included in this study and underwent a spectral
domain OCT scan (Maestro, Topcon) to assess total macular volume and thickness. Macular width
measurements were also taken in several subregions (central, inner, and outer rings) and in layers

such as the retinal nerve fiber (RNFL) and ganglion cell (CGL). The study employed a design of high
ecological validity, with adjustment by age, education, sex, and OCT image quality. AD, MCI, and
control groups did not significantly vary with regard to volume and retinal thickness in different layers.
When these groups were compared, multivariate-adjusted analysis disclosed no significant differences
in total (p=0.564), CGL (p=0.267), RNFL (p=0.574), and macular thickness and volume (p =0.380).
The only macular regions showing significant differences were the superior (p = 0.040) and nasal

(p =0.040) sectors of the inner macular ring. However, adjustment for multiple comparisons nullified
this significance. These results are not supporting existing claims for the usefulness of macular thickness
as a biomarker of cognitive impairment in a memory unit. OCT biomarkers for AD should be subject to
further longitudinal testing.

The diagnosis of Alzheimer’s disease (AD), the most frequent neurodegenerative disease, requires clinical diag-
nostic criteria which do not get to differentiate this disease accurately from other causes of dementia'.

Before dementia phase is established, cognition problems develop in a slow but progressive way, and can
interfere limitedly in daily activities. This prodromal stage, called mild cognitive impairment (MCI), is a clinically
heterogeneous syndrome and a consequence of different etiologies. Its definition has expanded in recent years®.
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Abstract.

Background: Different interpretations of cognitive impairment and dementia due to differences in health structures, such as
cultural differences could affect the diagnosis and treatment of the condition. it is reasonable to expect that the social and
family impact of the disease and coping strategies will differ among societies.

Objective: The general aim of this study is to understand the social representations of dementia, its associated practices, and
the effects they imply.

Methods: People diagnosed with clinical dementia and their families were assessed from 2005 to 2015 in the memory clinic
of the Fundacié ACE, Institut Catala de Neurociencies Aplicades in Barcelona, Spain.

Results: 9,898 people were examined and 5,792 were diagnosed with dementia. For those with a caregiver (71%), the
decision-making fell on the person with dementia in 16.2% of the cases; and for those without a caregiver, in 26.4% of the
cases the family did not perceive the deficits as a disease, which led to multiple risk situations (74.6%).

Conclusions: The recognition of dementia as part of aging is common among families. Consequently, risk situations may
arise and diagnosis and access to treatment may be delayed. The incorporation of a social appraisal to the diagnostic process
is a necessity to evaluate these situations.

Keywords: Alzheimer’s disease, beliefs, caregiver, dementia, social perception, social representation, social-cultural

INTRODUCTION

The aging population is a worldwide reality. In

2015, approximately 12.2% of the world population
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