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 Accurate clinical diagnosis of Alzheimer’s disease (AD) is vital but has remained chal-
lenging because of the dichotomy between clinical diagnosis (made using cognitive tests) and 
definitive diagnosis (which requires pathological evidence of  � -amyloid plaques and tangles 
in the brain)  [1–4] . A recent clinical-autopsy correlative study of more than 900 cases seen at 
the very best US memory centers found that nearly 40% of patients clinically diagnosed with 
non-AD dementia had postmortem histopathology consistent with AD  [2] . Likewise, studies 
suggest that up to 30% of patients clinically diagnosed with possible or probable AD may not 
meet postmortem pathologic criteria for AD  [1–4] . It is important to accurately differentiate 
the early stage of AD from other types of cognitive disorders, which may have different prog-
nosis and different potential for treatment  [1–4] . Efforts to bridge the gap between clinical 
and pathological diagnosis have led to the development of PET tracers with high affinity for 
 � -amyloid neuritic plaques, such as  11 C-PiB,  18 F-florbetaben and  18 F-florbetapir  [1]  as well 
as the recent US marketing of florbetapir for clinical use  [1, 3–7] . Although these amyloid 
PET tracers correlate well with postmortem histopathology  [1, 3] , less is known about their 
impact on clinical decision-making and patient outcomes.

  The need to assess the effectiveness of amyloid imaging in clinical practice is addressed 
in this issue of  Dementia and Geriatric Cognitive Disorders Extra  by Frederiksen et al.  [3] . 
The study examined the diagnostic value of PiB-PET imaging in 57 memory clinic patients 
(mean age: 65.7 years) who had cognitive impairment of uncertain etiology despite extensive 
clinical workup prior to the scan. The PiB-PET scan led to diagnostic reclassification in a 
total of 13 (23%) patients, most commonly in cases with indeterminate etiology prior to the 
scan. The number of patients that had to undergo the scan for one change in diagnosis (num-
ber needed to test, NNT) was 4.4 for all diagnostic categories. Furthermore, the clinicians’ 
overall confidence increased in 28 (49%) patients and their confidence to confirm or rule out 
AD increased in the majority of cases, including cases that were not reclassified. As such, this 
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is the first study to document the value of a binary PiB-PET scan read (as positive or nega-
tive) on clinical diagnostic planning.

  While these results clearly show the diagnostic value of amyloid PET imaging, some 
limitations of the study should be highlighted. The study’s implementation in a specialized 
center and the very extensive workup subjects underwent prior to the scan (e.g. extensive 
cognitive testing, CSF markers, FDG-PET, SPECT scan) makes it likely that the study may 
have significantly underestimated the utility of amyloid PET scans. The current workup in 
general practice mainly consists of simple cognitive screening tests (such as the MMSE) and 
a structural brain scan (e.g. CT). In such settings, where diagnostic uncertainty is higher, it 
is likely that amyloid PET imaging may have a greater impact and a smaller NNT. Since there 
was no control group and since participants were not followed longitudinally, this study can-
not determine if amyloid PET information translates into improved outcomes or more opti-
mized patient care.

   11 C-PiB was the first  � -amyloid PET ligand, but its short half-life limits wide use of this 
agent outside research settings  [1] . Efforts to develop agents that would allow wider clinical 
use have led to the development of  18 F-PET ligands, such as  18 F-florbetapir and  18 F-florbeta-
ben  [1, 3–7] .  18 F-florbetapir PET imaging was recently approved by the FDA for the detection 
of neuritic amyloid plaques in the context of evaluating patients with progressive cognitive 
decline  [3] . A negative scan, suggestive of sparse to no plaques, would be inconsistent with a 
pathologic diagnosis of AD and hence would allow a clinician to focus on other possible 
causes for the cognitive impairment. A positive scan, indicative of moderate to frequent 
plaques, is not specific for AD since this can also be seen in other conditions, such as demen-
tia with Lewy bodies or aging  [1, 3] .

  The findings of Frederiksen et al.  [3]  suggest that clinicians are likely to use both posi-
tive and negative scans in their diagnostic planning since the positive scan may provide use-
ful information in the context of other available clinical information and history. The study 
also shows that, even at top expert centers where patients have undergone extensive workup, 
the scans are likely to confer additional value. These findings have recently been confirmed 
in a multicenter study of  18 F-florbetapir PET imaging, which showed that amyloid PET sig-
nificantly improved clinician confidence and also significantly impacted diagnostic and 
treatment planning in cognitive disorder patients with diagnostic uncertainty  [5] .  18 F-flor-
betaben PET has also been shown to increase the confidence of AD diagnosis and influence 
the management of cognitively impaired patients  [6] . Taken together, these studies suggest 
considerable promise for amyloid PET imaging to enhance diagnostic accuracy and also sug-
gest that clinicians are likely to place heavy emphasis on the scans. These data have impor-
tant implications since an incorrect diagnosis of AD can have devastating consequences on 
a patient’s work and home life.

  As with any technological innovation, it is essential to ensure new costly technology 
helps rather than hurts patients and society. Therefore, it is important to educate both clini-
cians and nuclear medicine physicians about the strengths and limits of amyloid PET imag-
ing and its judicious use. The risks of PET scanning, such as radiation and the possibility of 
incorrect interpretation, must be borne in mind. Although there is accumulating data sup-
porting a possible prognostic utility for amyloid PET  [7] , it is not currently indicated as a 
predictive or screening tool and is not diagnostic by itself but an adjunct to clinical examina-
tion and history. While existing studies document the potential clinical utility of amyloid 
PET imaging, the results of randomized controlled trials testing its effects on outcomes and 
cost of care will more definitively guide the integration of amyloid PET imaging into routine 
patient care.



651

Dement Geriatr Cogn Disord Extra 2012;2:649–651

 DOI: 10.1159/000345982 
 Published online: December 14, 2012 

E X T R A

 Zannas et al.: How Much Is a Picture Worth? Putting Amyloid Imaging to the Test 

www.karger.com/dee
 © 2012 S. Karger AG, Basel 

  Disclosure Statement 

 A.S.Z. has no conflicts. T.Z.W. and P.M.D. have received research grant and/or advisory/
speaking fees from several imaging and pharmaceutical companies. P.M.D. owns stock in 
Sonexa and Clarimedix, whose products are not discussed here.
 

 References 

  1 Doraiswamy PM: Ask the experts: what is the utility of amyloid imaging from the point of view of 
the clinician? Neurodegener Did Manag 2011;   1:   101–103.  

  2 Beach TG, Monsell SE, Phillips LE, Kukull W: Accuracy of the clinical diagnosis of Alzheimer dis-
ease at National Institute on Aging Alzheimer Disease Centers, 2005–2010. J Neuropathol Exp Neu-
rol 2012;   71:   266–273. 

  3 Frederiksen KS, Hasselbalch GS, Hejl, AM, Law I, Højgaard L, Waldemar G: Added diagnostic value 
of  11 C-PiB-PET in memory clinic patients with uncertain diagnosis. Dement Geriatr Cogn Disord 
Extra 2012;2:610–621. 

  4 Yang L, Rieves D, Ganley C: Brain amyloid imaging – FDA approval of florbetapir F18 injection. N 
Engl J Med 2012;   367:   885–887. 

  5 Grundman M, Pontecorvo MJ, Salloway SP, et al., for the AV45-A17 Study Group: Potential impact 
of amyloid imaging on diagnosis and intended management in patients with progressive cognitive 
decline. Alzheimer Dis Assoc Disord 2012, E-pub ahead of print. 

  6 Schipke CG, Peters O, Heuser I, Grimmer T, et al: Impact of beta-amyloid-specific florbetaben PET 
imaging on confidence in early diagnosis of Alzheimer’s disease. Dement Geriatr Cogn Disord 2012;  
 33:   416–422. 

  7 Doraiswamy PM, Sperling RA, Coleman RE, et al; for the AV45-A11 Study Group: Amyloid- �  as-
sessed by florbetapir F 18 PET and 18-month cognitive decline: a multicenter study. Neurology 2012;  
 79:   1636–1644. 

  


