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Abstract
Alzheimer disease (AD) is the most common type of dementia and will become increasingly
prevalent with the growing elderly population. Despite established clinical diagnostic tools, the
workup for dementia among primary caregivers can be complicated and specialist referral may not
be readily available. A host of AD diagnostic tests has been proposed to aid in diagnosis,
including functional neuroimaging such as positron emission tomography (PET). We review the
basis for FDG-PET and PiB-PET, as well as available operating statistics. From this we advise
scenarios for use of PET in primary settings and referral centers, approach to its interpretation, and
outline a clinical prediction model based on findings.

I. Background
Dementia is a common disorder among the elderly, becomes more prevalent with advancing
age, is typically medically refractory, reduces life expectancy, and diminishes quality of life
for patients and their caregivers. Worldwide 600 million people are over the age of 60 and
that number is expected to double by 2025 (UN, 2003). Of those over age 60, approximately
26 million people have dementia of any type (Wimo et al., 2007), and as the population
ages, this is projected increase to 80 million by the year 2040 (ADI, 2006). The costs of care
are staggering, with a current annual worldwide health cost estimated at $300 billion (Wimo
et al., 2007).

Despite the high prevalence of dementia among the elderly, the diagnostic workup can be
complicated, time consuming, and difficult to interpret, particularly in the primary care
setting. In this manuscript, we will review the biologic basis of positron emission technology
(PET) in the diagnostic workup of Alzheimer disease (AD) and its symptomatic prodrome,
mild cognitive impairment (MCI), as well as outline current recommendations for use PET,
and identify its main limitations to improve appropriate selection of patients.

A. Neurobiology of Alzheimer Disease
Abnormal accumulation of beta-amyloid (Aβ) peptide is widely believed to be the
underlying mechanism of pathologic and clinical changes seen in AD (Cummings, 2004).
Changes typically begin in the transentorhinal and entorhinal cortex as well as the
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hippocampus (Delacourte et al., 1999), and thus earliest impairments occur with episodic
memory deficits. Despite extensive neuropathologic changes, some patients may remain
asymptomatic in a prodromal state of AD (Dubois et al., 2007). Alternatively, some patients
develop cognitive complaints and have objective cognitive impairment but no functional
decline in level of activities of daily living, and these are classified as MCI (Petersen et al.,
2001). As disease progresses, other brain structures become involved, initially temporal
cortex and later parietal and frontal association cortices, and finally primary motor and
sensory cortices and the neocortex (Delacourte et al., 1999). Symptomatically, patients
progress from episodic memory loss to additional, progressive deficits in visuospatial and
semantic abilities, mood and behavioral disorders, and an eventual vegetative state.

B. Epidemiology of Alzheimer Disease
Alzheimer disease (AD) is the most common type of dementia, representing 60–70% of all
patients with dementia. The prevalence increases with age from approximately 3–5% for
those under 75, 15–18% for those age 75–84 years, and 45% for those older than 85 years
(Alzheimer's Association, 2008; Gurland et al., 1999; Hebert et al., 2003; Mayeux, 2003b).
In the US alone, an estimated 5.2 million have AD in 2008 and this may increase to 13.2
million by 2050 (Alzheimer's Association, 2008). Sporadic AD represents 98% of all AD
cases and is likely due to a complex interaction of environmental, vascular, and genetic risk
factors (Mayeux, 2003a; Tang et al., 1998).

The epidemiologic data for patients at risk for late onset AD are equally daunting. In the US
alone, 25 million persons are over the age of 65 (18 million aged 65–74 years, 12 million
aged 75–84 years, and 4 million aged 85 years and over) (He et al., 2005). Before
developing AD, many patients may transition through amnestic MCI (Petersen et al., 2001),
or memory complaints with commensurate objective neuropsychological test deficits, but
without appreciable impact in general cognition or daily independent function.

MCI portends to a significantly increased annual risk of conversion to AD compared to
others in their age group (Manly et al., 2008; Petersen et al., 2001). In a multiethnic urban
American population, amnestic MCI (including single or multiple domain impairment) is
prevalent in 3.8% of nondemented elderly aged 65ȓ75 and in 6.3% of those over 75 years of
age (Manly et al., 2005). Overall, most studies suggest that MCI patients have an annual
conversion rate (i.e., progression) to AD of approximately 10–15% per year (Morris et al.,
2001; Petersen et al., 1999). Recently, age-stratified data from our center have suggested
that of normal elderly individuals, the annual conversion rate from normal cognition to
amnestic MCI is 1.1% of those aged 65–69 years, 2.1% aged 70–74, 2.2% aged 75–79, and
3.4% aged 80 years and above. Moreover, among those with amnestic MCI, the annual
conversion rate to AD is 3.2% of those aged 65–69, 4.5% aged 70–74, 9.7% aged 75–79,
and 11.1% aged 80 years and above (Manly et al., 2008).

C. [18F]2-Fluoro-2-Deoxy-d-Glucose
Positron emission tomography (PET) enables imaging of biological activity, and thus can
identify abnormal biological activity in a host of diseases. Regional differences in brain
glucose metabolism using PET have been explored in dementia, and [18F]2-fluoro-2-deoxy-
D-glucose (FDG-PET) has become the most widely investigated radioligand since the first
descriptions of cerebral metabolism in dementia over two decades ago (Benson et al., 1981;
Farkas et al., 1982; Friedland et al., 1983; Phelps et al., 1982). Glucose hypometabolism
identified in FDG-PET is thought to represent two findings: (1) local decreases in synaptic
activity or synaptic dysfunction in neurons affected by Alzheimer type pathological changes
and (2) decreased synaptic activity in regions receiving projections from these primary,
diseased neurons (Friedland et al., 1985; Hoffman et al., 2000; Matsuda, 2007; McGeer et
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al., 1986a,b, 1990a,b; Mielke et al., 1996). Thus, abnormalities in regional cerebral
metabolism are thought to reflect the pattern of neuropathologic development of AD with
early prominent AD changes in the medial temporal cortex and its projections to cingulate
and parieto-temporal association cortices (Brun and Englund, 1986); although, all of these
structures may become pathologically involved with disease progression (Braak and Braak,
1991).

Similarly, patients with MCI, with many in the earliest stages of AD change, may only have
glucose hypometabolism in the medial temporal cortex (de Leon et al., 2001; Nestor et al.,
2003). MCI patients with additional glucose hypometabolism in the parietal association
cortex may be at greater risk for subsequent conversion to AD (Chetelat et al., 2003;
Mosconi et al., 2004).

Despite the relatively lengthy history of FDG-PET in dementia, its clinical utility was not
fully appreciated until relatively recently. The last American Academy of Neurology
Practice Parameter for the diagnosis of dementia was released in 2001, at a time prior to any
reports of PET operating statistics from large studies. In that report, PET was thought to
“have promise for use as an adjunct to clinical diagnosis,” but further studies were required
“to establish the value that it brings to diagnosis over and above a competent clinical
diagnosis.” (Knopman et al., 2001). Since then, several studies have been reported including
one later that year, which included 284 patients undergoing dementia workup, with 138
having neuropathological diagnosis (Silverman et al., 2001). The authors used a typical AD
pattern of parietal and temporal hypometabolism, with or without frontal involvement, with
a sensitivity of 94% (91/97; 95% CI, 89–99%) and a specificity of 73% (30/41; 95% CI, 60–
87%) relative to neuropathologic diagnosis (Silverman et al., 2001); other studies have
found similar values of specificity and sensitivity of PET for AD, depending on comparisons
with clinical or pathologic definitions of disease (Hoffman et al., 2000; Patwardhan et al.,
2004).

In an attempt to clarify the sensitivity and specificity of PET, one meta-analysis of articles
published through 2003 found significant faults in the generalizability of these studies
overall (Patwardhan et al., 2004). Namely, the authors noted that control patients may have
dissimilar medical comorbidities, and that most of the studies were performed in specialty or
tertiary referral centers, and may operate quite differently when used in primary care
settings. Despite these limitations their best estimate suggested the summary sensitivity of
PET was 86% (95% CI: 76–93%) and summary specificity was 86% (95% CI: 72–93%)
(Patwardhan et al., 2004), and subsequent individual studies have found similar results
(Jagust et al., 2007). Furthermore, in each of these studies, we cannot know whether
individuals with an AD PET pattern, but without either clinical or pathologic correlate,
would have eventually developed clinical AD. Thus, these patients may underestimate the
specificity of FDG-PET (fewer false positives).

D. Pittsburgh Compound B-PET
Recent approaches to PET imaging in dementia have attempted to obviate the examination
of glucose metabolism and its inherent limitations and focus on radioligands which bind
with amyloid in the brain. One of the most promising and well studied of these ligands used
amyloid binding dye thioflavin-T derivative [N-methyl-11C]-2-(4′-methylaminophenyl)-6-
hydroxybenzothiazole, better known as Pittsburgh Compound B (PiB)-PET, which binds to
amyloid plaques and amyloid fibrils, but not neurfibrillary tangles. The first report of PiB-
PET in humans suggested PiB affinity is generally inversely correlated with glucose
metabolism on FDG-PET (Klunk, 2004) (e.g., regions with greater amyloid burden may be
identified in regions with relative preservation of glucose metabolism); the highest degree of
amyloid binding was associated with prefrontal cortex, and to a lesser degree in parietal,
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occipital, and temporal cortex (Klunk et al., 2004; Mintun et al., 2006). Subsequent studies
have also suggested that relatively normal prefrontal glucose metabolism on FDG-PET
despite high prefrontal amyloid binding on PiB-PET has led some to hypothesize additional
mechanisms than just amyloid underlying neuronal dysfunction in AD (Edison et al., 2007).

PiB binding has been demonstrated to be highly prevalent among larger studies of AD
patients, and to a lesser degree but with a similar pattern among MCI patients (Kemppainen
et al., 2007). PiB binding may be present in as high as 22% of elderly individuals with
healthy aging, and cortical PiB is significantly associated with episodic memory test
performance among MCI and normal aged patients (Pike et al., 2007), and facial and word
recognition in all subjects (Edison et al., 2007). One study of cognitively normal elderly and
MCI subjects found no within-group relation between learning and memory testing and PiB
binding (Jack et al., 2008). To date, the relatively limited number of studies preclude
definitive prediction of progression from MCI or a normal state to clinical AD based on PiB-
PET, but MCI patients with an AD PiB-PET pattern may be more likely to progress to AD
based on one study with relatively brief follow-up (Forsberg et al., 2008).

Data regarding the sensitivity and specificity of PiB-PET in the diagnosis of AD is
somewhat limited. One study found increased PiB binding in 89% of patients with clinically
probable AD (Edison et al., 2007); another found 100% sensitivity, with specificity
dependent upon the age of the patient, ranging from 73 to 96% (Ng et al., 2007). As with
FDG-PET, the cause for the relatively low specificity (high false positives for AD) in some
subjects is unclear, but could be related to several reasons. First, presymptomatic individuals
could lead to false positive findings; autopsied brains of cognitively normal elderly can have
pathologic AD changes in 25–67% of subjects (Crystal et al., 1988; Morris et al., 1996;
Mortimer et al., 2003; MRC-CFAS, 2007). Second, PiB amyloid binding is found in other
cerebral amyloidoses including cerebral amyloid angiopathy (CAA) (Lockhart et al., 2007).
Although the data are limited, the CAA pattern of PiBPET signal may be distinguishable
from AD; CAA may have a greater degree of occipital amyloid identified on PiB-PET than
AD patients (Johnson et al., 2007).

II. Application of PET to Primary and Specialty Care Settings
Given the data from these studies outlined above, it is worth considering the application and
utility of PET in clinical practice. Prior to outlining the approach to its use, the current
typical sequence leading to the workup and diagnosis of dementia bears review, to
contextualize the potential role of PET within the diagnostic workup.

A. Diagnostic Workup of Dementia in Primary Care
For the workup of dementia patients, current recommendations for primary care physicians
are to provide cognitive screens to only those with reported or suspected cognitive decline,
or in the oldest old (Brodaty et al., 1998; US Preventive Services Task Force, 2003).
Without disease modifying treatment, the current ratio of benefit to harm of screening for
dementia is unclear, and thus not recommended unless dementia is suspected (US Preventive
Services Task Force, 2003). These practices may delay recognition relative to community
screening programs (Barker et al., 2005), but expanding current screening practices may be
impractical for a busy primary care physicians, already conscious of cost concerns
(Geldmacher, 2002). When concern for progressive cognitive impairment is raised in the
primary care setting, one of several brief cognitive screening tests for dementia is often
used. The best-studied cognitive screening tool is the Folstein Mini-Mental Status
Examination (MMSE) (Folstein et al., 1975; US Preventive Services Task Force, 2003), but
scoring and interpretation may be somewhat dependent on education and age. If cognitive
impairment is identified, other non-cognitive screening tests are recommend for the
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purposes of excluding uncommon causes non-degenerative cognitive decline (Knopman et
al., 2001). These tests include MRI (to rule out space occupying lesions, subclinical cerebral
infarcts, and other conditions) and laboratory evaluations of thyroid function, vitamin B12
level, and syphilis serology. These tests have few limitations, are reproducible, and are
relatively simple to perform and interpret by nonspecialists.

Depending on individual practice, some primary care physicians may arrest the workup at
this point and begin treatment. Others may refer to a specialist after screening, or even
sooner—at the time of suspected cognitive impairment but prior to screening laboratory
evaluation. The current structure of diagnostic workup is likely impractical for every patient
with probable AD to be seen by a specialist. Although data are limited, US community
primary care physicians refer 44% of their patients to specialists for diagnosis or
confirmation (Fortinsky et al., 1995). In comparison, more than 80% of community primary
care physicians in Germany and academic primary care physicians in Canada make
specialist referrals, most often neurologists or physicians specializing in both psychiatry and
neurology (Pimlott et al., 2006; Riedel-Heller et al., 1999). Potential dementia specialists
include neurologists (on average, 4.5 neurologists serve 100,000 US population) (World
Health Organization, 2005), gerontologists (2.4 per 100,000), and geriatric psychiatrists (0.5
per 100,000) (Wimo et al., 2007); behavioral neurologists and neuropsychiatrists comprise a
small minority of general psychiatrists and neurologists. Thus, any increase in referrals to
specialists would likely overwhelm the current system.

The statistical rigor and cost-effectiveness of a non-selective community-based screen using
most of these diagnostic tools has not been widely reported. It has been argued that FDG-
PET can be a cost saving measure for the diagnosis of AD in geriatric populations, in
comparison to a conventional workup of clinical evaluation and exclusion of potential
mimicking diseases (Silverman et al., 2002). However, this study considered the population
of having 51% prevalent disease (Silverman et al., 2002), which would only be applicable to
a highly selected, screened population within a primary caregiver's office, or would require
an unselected population with all patients over 90 years of age, based on current
epidemiologic estimates.

B. Diagnostic Workup of Dementia in Specialty Care Settings
In contrast to screening tests used largely for exclusionary purposes, confirmatory tests used
in the diagnostic workup of patients with dementia are typically used as sensitive measures
to rule in a diagnosis in a patient with moderate to highly probable disease. These tests
include initial clinical evaluation, often by a specialist, with supportive testing, decided on a
case by case basis, including neuropsychological testing, cerebrospinal fluid markers, and
functional imaging such as FDG-PET. Each of these is costly, time consuming and requires
a large amount of manpower to complete (McMahon et al., 2003). As noted elsewhere, the
additional diagnostic benefit of these diagnostic tests when done in expert settings is
unclear, and these tests may have greater potential diagnostic usefulness when the diagnosis
is less certain, as may be the case in primary care settings (Knopman, 2001).

III. Appropriate Use of PET
Before delving into the statistics of available studies regarding PET, the use of sensitivity,
specificity, and related statistical tools also bears brief review. From the Table I, Sensitivity
= A/(A + C) is the probability of having a positive test result among all those with disease.
The complement of sensitivity is the false negative proportion = C/(A + C). Specificity = D/
(B + D) is the probability of having a negative test result among those without disease.
Similarly, the complement of specificity is the false positive proportion = B/(B + D). Drawn
from Table I are terms that are often cited to guide clinicians' use for practical matters, and
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perhaps incorrectly so: the predictive value terms. The positive predictive value = A/(A + B)
is the probability of having the disease given a positive test result. Similarly, the negative
predictive value = D/(C + D) is the probability of not having the disease given a negative
test result. These predictive values are often applied incorrectly; their usefulness is
dependent upon the prevalence of disease within a given population, which may be
unknown to the clinician. Furthermore, if data are derived from case-control studies, the
predictive value tools cannot be used unless an equal sampling fraction of controls is
established, and this is often difficult.

In place of these predictive value tools, some have suggested using likelihood ratio statistics
(Grimes and Schulz, 2005), but these have not become as widely reported, despite their
relative ease of using an appropriate table or computer program. The benefit of the
likelihood ratios is that they incorporate statistics regarding all disease states and test results,
without depending on prevalence. Instead, using Bayesian statistics these ratios allow the
user to apply a likelihood ratio to a pretest probability (either according to known disease
prevalence or clinical probability based on additional data) to derive a posttest probability.
Thus, again from Table I, the Likelihood ratio for disease if test positive = sensitivity/(1-
specificity) and the Likelihood ratio for disease if test negative = (1-sensitivity)/specificity.
One can also consider the likelihood ratio positive to be the ratio of true positives to false
positives, and the likelihood ratio negative as the ratio of false negatives to true negatives.
The likelihood ratios in and of themselves have little inherent meaning but become relevant
when applying them to individual patients.

Although the likelihood ratio calculations are relatively straightforward, their application
can be exacted by using Bayesian statistics, but these can be perceived as cumbersome. An
alternative strategy is the use of the likelihood ratio table (Fig. 1), or perhaps more simply
by remembering a few important numbers (Grimes and Schulz, 2005). Here we present all
three methods of practical application of likelihood ratios.

A. Using Likelihood Ratio Tables
When considering the FDG-PET meta-analysis outlined above (Patwardhan et al., 2004),
which identified the composite sensitivity = 86% and specificity = 86% for AD, then the
Likelihood ratio positive = 0.86/(1–0.86) the = 6.1 and the Likelihood ratio negative = (1–
0.86)/0.86 = 0.16. Once these have been calculated, we then look to Fig. 1A, a typical
likelihood ratio table. To use the likelihood ratio table, begin with the pretest probability at
the left. Using a straightedge, tracing from the pretest probability through the likelihood
ratio will derive the posttest probability. Presumably, a posttest probability will need to be
sufficiently high or low to make a clinical decision. Arguably, given that tertiary referral
centers may be correct in clinical AD diagnosis approximately 90%, then any posttest
probability at or above this would be satisfactory; a suitable threshold value for a low
likelihood posttest probability can be determined on a case by case basis but presumably
should be less than 5%.

Consider an example of a 50% pretest probability, which could be prevalence of AD in a
nonagenarian population (or alternatively a primary physician's clinical suspicion based on
interview alone) and thus the pretest probability without further information or diagnostic
tests. In this scenario, a positive FDG-PET with likelihood ratio positive = 6.1 would
increase the posttest probability to about 90%, while a negative test result with likelihood
ratio negative = 0.16 would decrease the posttest probability to 10%. Alternatively, we could
consider a single, larger study of PET in AD as outlined above (Silverman et al., 2001)
which identified sensitivity = 94% and specificity = 73%, and thus a likelihood ratio positive
= 3.5 and likelihood ratio negative = 0.08. Beginning with a 50% pretest probability, our
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posttest probability with a positive test increases to only about 70% while a negative test
decreases the probability to about 5%.

Exploring the likelihood ratio table, one can clearly see that an uncertain pretest probability
is the best scenario for use of a diagnostic tool with sufficiently high likelihood ratio positive
(ideally over 10) or low likelihood ratio negative (ideally 0.1 or less). Very high or low
pretest probabilities will not be appreciably affected, regardless of the likelihood ratio test
characteristics (Grimes and Schulz, 2005).

Finally, in the Fig. 1B–D, we have applied the likelihood ratios derived from two studies of
FDG-PET statistics (Patwardhan et al., 2004; Silverman et al., 2001) to visually demonstrate
the utility of applying likelihood in several different scenarios. In this figure, we derived the
pretest probability in each Fig. 1B–D from age-stratified prevalence statistics of AD
(Alzheimer's Association, 2008; Gurland et al., 1999; Hebert et al., 2003; Mayeux et al.,
2003b) in an effort to demonstrate the utility of FDG-PET without additional screening or
further workup. Clearly, the degree of certainty in diagnosis does not appreciably improve
from this single test until applied to those older than 85 years of age.

B. Using a Likelihood Ratio “Mnemonic”
Should a likelihood ratio table not be immediately available, and if one chooses not to
pursue the potentially difficult calculation steps outlined below, a simpler way has been
suggested, requiring the user to remember a few numbers (Grimes and Schulz, 2005).
Positive likelihood ratios 2, 5, and 10, approximately increase the posttest probability by
15% increments individually. That is, a likelihood ratio positive of 2 increases the posttest
probability by an absolute difference of 15%, 5 by 30%, and 10 by 45%. Conversely, a
likelihood ratio negative of 1/2 (0.5) decreases the posttest probability by an absolute
difference of 15%, 1/5 (0.2) by 30%, and 1/10 (0.1) by 45%. Using this method considering
one of the examples above, a likelihood ratio positive of 6.1 is similar to 5, which would
increase a pretest probability of 50% absolutely by 30% to 80%. Similarly, a likelihood ratio
negative of 0.08 is similar to 1/10 which would decrease a pretest probability of 50%
absolutely by 45%, yielding a posttest probability of 5%, as estimated by the likelihood ratio
tables. Overall, comparing this simplified methodology to the results above using the
likelihood ratio tables, yields similar but less precise results.

C. Using Bayesian Calculations
Aside from using likelihood ratio tables or the mnemonic as suggested above, one can
determine the exact posttest probabilities through a series of calculations, bearing in mind
that pretest probabilities may be imprecise and based on clinical judgment. These
calculations are

1. Calculate the pretest odds = pretest probability /(1-pretest probability)

2. Posttest odds = Pretest odds × likelihood ratio

3. Posttest probability = Posttest odds/(posttest odds +1)

Returning to the 50% pretest example using sensitivity and specificity for PET derived from
the meta-analysis (Patwardhan et al., 2004), for a positive test

Pretest odds = 0.50/(1 − 0.50) = 1 (“1:1 odds”)

Posttest = 1 × 6.1 = 6.1

Posttest probability = 6.1/(6.1 + 1) = 86%

For a negative test
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Posttest odds = 1 × 0.16 = 0.16

Posttest probability = 0.16/(1 + 0.16) = 14%

From this example we can see that the likelihood ratio table, menomnic, and calculations
yield similar results for a test with 86% sensitivity and specificity, regarding a positive test
result (posttest probability using the likelihood ratio table, 90%; mnemonic, 80%;
calculation, 86%) and a negative test result (posttest probability using the likelihood ratio
table, 10%; mnemonic, 5%; calculation, 14%).

D. Conclusions from Using the Likelihood Ratios for PET and AD
Based on these analyses, FDG-PET should be used only in a highly selected group of
patients. Presumably, one would pursue a diagnostic workup until such a time that there is a
high degree of certainty of either dementia or normal cognition. At this point FDG-PET
should be reserved for patients having either (a) undergone an otherwise exhaustive
diagnostic workup with a specialist in cognitive disorders or (b) partial workup with a
primary care physician after having identified a cognitive disorder, but both yielding a still-
uncertain diagnosis. This approach has been justified in expert centers attempting to
distinguish ambiguous clinical cases of AD and frontotemporal dementia; FDG-PET
changed the diagnosis in 26% of cases in which the examiner was uncertain or not
completely confident in the diagnosis, versus 5% change of clinically certain cases after
additional information provided by FDG-PET (Foster et al., 2007). Current reimbursement
practices in the United States reflect just such application of FDG-PET, and its use is
restricted to consideration of a differential diagnosis of AD versus other neurodegenerative
illnesses.

At this point, available data for either FDG-PET or PiB-PET in MCI are limited and
preclude accurate derivation of a likelihood ratio test statistics. Neither study is currently
indicated for suspected MCI patients, either as a diagnostic tool or as a prediction tool for
progression. Should future studies reveal additional data regarding specificity and sensitivity
of these imaging modalities, or any other MCI/AD diagnostic tool for that matter, one can
apply such data to this formula and recapitulate this argument.

IV. Summary
Despite a relatively lengthy history of FDG-PET in the evaluation of dementia, it should still
be used judiciously, and only in patients with a relatively uncertain cognitive diagnosis
despite initial workup and evaluation, or if the etiology of their dementia is unclear. The use
of FDG-PET as a blind screening tool is not recommended; although, screening in elderly at
greatest risk for dementia (age > 90) is worth considering. Newer PET radioligands such as
amyloid binding tools (PiB among them) show promise as a future diagnostic tool, but are
not commercially available at this time and cannot be recommended for routine use based on
available data. FDG-PET, PiB-PET, and other supportive diagnostic tests may have greater
roles in diagnosis and monitoring disease should be an era of disease-modifying therapies
and prevention strategies for AD develop.
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FIG. 1.
Likelihood ratio tables of FDG-PET in the diagnosis of Alzheimer's disease in several age-
stratified scenarios. (A) The likelihood ratio table. (B–D) Likelihood ratio tables for age
stratified elderly populations, with pretest probability using only age-based prevalence
statistics (Alzheimer's Association, 2008; Gurland et al., 1999; Hebert et al., 2003; Mayeux,
2003b). (B) Age less than 75 years (3–5% AD prevalence). (C) Age 75–84 years (15–18%
AD prevalence). (D) Age 85 years and above (45% AD prevalence). Solid line: FDG-PET
with sensitivity = 86% and specificity = 86% (Patwardhan et al., 2004); (LR + = 6.1 LR − =
0.16). Dotted line: FDG-PET with sensitivity = 94% and specificity = 73% (Silverman et al.,
2001); LR + = 3.5 and LR − = 0.08 Figure (A) reprinted with permission from Elsevier
(Grimes and Schulz, 2005).
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TABLE I

The 2 × 2 Table

Disease No disease

Positive test result A B

Negative test result C D
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