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• In daily practice Alzheimer’s disease (AD) is not easily diagnosed in 

patients presenting with complex clinical presentations (atypical 

clinical profiles, eg non amnestic – aphasic, visual… – profiles, early 

onset dementia…)

• AD-specific biomarkers can be measured: 

 indirectly by assessing Aβ42, T tau and PH tau levels in cerebrospinal fluid 

(CSF) 

T-tau 

P-tau 

Aß1-42 

 directly through positron emission tomography (PET) using amyloid-specific 

ligands

Introduction

Florbetaben (18F) / NeuraCeqTM

from Blennow & Hampel, Lancet Neurol. 2003 Oct;2(10):605-13.
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• HAS recommends the use of LP in clinical practice in complex 

or atypical clinical presentations http://www.has-sante.fr

• Measuring CSF biomarkers of AD is recommended in case of 

diagnostic uncertainty, particularly in young patients

• The use of CSF biomarkers has long been part of routine 

clinical practice of French CMRR to differentiate AD from non-

AD aetiologies in atypical dementia and doubtful cases

The French Clinical Practice

Journal of Alzheimer’s Disease 40 (2014) 857–861

http://www.has-sante.fr/
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• In few cases CSF analysis 

 may be uninterpretable for technical reasons

 may not be feasible 

o refusal

o contraindications

 may be considered as “non-contributory” by the clinician

o ambiguous CSF result

– values close to threshold 

– or only one or two abnormal biomarkers out of three 

o CSF result inconsistent with clinical information

a collaborative work

- implemented in the French clinical practice setting

- between French tertiary memory clinics (FCMRR), Nuc Med Dpts and Piramal

- in order to investigate the impact of florbetaben amyloid PET on diagnosis and

management in these patients

The French Clinical Practice
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• Phase 4 multicentre open-label study (ClinicalTrials.gov: NCT02681172) 

• conducted in the outpatient setting of 19 CMRR

 approval from Institutional Review Boards or Independent Ethics Committees 

 in accordance with the Declaration of Helsinki and International Conference on 

Harmonisation of Technical Requirements for Registration of Pharmaceuticals for 

Human Use Good Clinical Practice guidelines

Objective

• This study was designed to evaluate the potential impact of use of

Florbetaben PET scan in diagnosis and management of patients for

whom CSF examination was planned but was not performed or was

considered as non-contributory:

 change in clinical diagnosis made by clinicians in patients in whom a Florbetaben

PET scan was performed

 increase in clinician diagnosis confidence for these patients after use of 

Florbetaben PET scan

 change in management of the patient
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• Population

 Patients being evaluated for AD, but aetiology of symptoms unexplained 

after a complete diagnostic work up

 Patients were eligible if lumbar puncture (LP) and CSF examination were 

planned but

1. results of CSF analysis were considered as non-contributory; or

2. LP was refused by the patient; or

3. LP was not feasible for medical reasons

• Outpatient setting of 19 centres of the network of French tertiary 

memory clinics (CMRR) 

Methods
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The full study cohort included 205 patients, of whom 42.4% (n=87) 

underwent LP, but results were considered as “not contributory” by the 

expert clinician.

Population

Patient demographics n=205

Age (years), mean ± SD (median) 70.9 ± 9.7 (71.0)

Gender, n (%)

Male 103 (50.2)

Female 102 (49.8)

MMSE score, mean ± SD (median) 22.1 ± 5.1 (23.0)

Underwent lumbar puncture, n (%) 87 (42.4)

Ambiguous CSF result 71 (34.6)

CSF result inconsistent with clinical information 16 (7.8)

Uninterpretable CSF result for technical reasons 4 (2.0)

Did not undergo lumbar puncture, n (%) 118 (57.6)

Patient refusal 75 (36.6)

Contraindicated or failed 45 (22.0)
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Diagnosis prior scan

Diagnosis (probability level 1),* n (%) Prior scan
n=205†

AD dementia 148 (72.2)
Sporadic AD, atypical form 67 (32.7)
Early-onset AD 50 (24.4)
Sporadic AD, typical form 27 (13.2)
Rapid progressive AD (CJD excluded) 4 (2.0)

Non-AD dementia (neurodegenerative) 32 (15.6)
Fronto-temporal lobar dementia 14 (6.8)
Primary progressive aphasia 8 (3.9)
Lewy body disease 7 (3.4)
Cortico-basal dementia 2 (1.0)
Semantic dementia 1 (0.5)
Parkinson's disease -

Mixed dementia 17 (8.3)
Non-neurodegenerative dementia 10 (4.9)

Psychiatric disorders 3 (1.5)
Vascular dementia 2 (1.0)
Other 5 (2.4)

*Clinicians could report up to three possible diagnoses for each patient and indicate the probability by rank order. Level 1 
was defined as the most probable of up to three potential hypotheses; †Two patients had two level 1 diagnoses with 
equal probability
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• Florbetaben-PET status

 PET negative n=73

 PET positive n=132

• Change of diagnosis after 

florbetaben imaging reported 

in:

 67% (137/205) of cases, 

independently of amyloid status

 58% (76/132) of positive 

amyloid cases

 84% (61/73) of negative 

amyloid cases

Change in diagnosis
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• Of 67% (137/205) patients with a changed diagnosis:

76 PET+ and 61 PET-

Prior florbetaben: 67% (41/61) AD

Post florbetaben: 5% (3/61) AD

Prior florbetaben: 63% (48/76) AD

Post florbetaben: 87% (66/76) AD
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• Confidence at initial diagnosis was moderate

• Improved confidence reported for 81% (167/205) of patients after 

disclosure of florbetaben results and re-assessment
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• Change of management after florbetaben imaging reported in:

 80% (164/205), independently of amyloid status

o 80% (106/132) of positive amyloid cases

o 80% (58/73) of negative amyloid cases

o 51% (104/205) of patients had initiation or withdrawal of medication, additional 

diagnostic tests, or referral to another specialist

-60 -40 -20 0 20

Referred to another specialist

Additional diagnostic tests ordered

Medications withdrawn

New medications initiated

Management Changes by PET result

Changes [%]

PET+
PET-

Change in Management 
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• This naturalistic study provides evidence that florbetaben PET has a 

significant diagnostic impact in patients eligible for CSF according to 

HAS and in whom uncertainty is particularly common (early-onset, 

atypical, mixed, rapidly progressing)

 Frequent diagnosis changes (67%) reported, particularly for 

PET negative (84%)

 Diagnostic confidence increased for 81% of patients, 

particularly for PET positive (88%)

 Management changes reported for 80% of patients

• The results highlight the significant clinical utility of amyloid PET 

imaging for patients with complex dementia presentations in the 

context of the existing workup

Conclusions
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