
noted hoarseness as the initial manifestation in 3.9% of 441
patients with ALS being seen by an otolaryngologist. It may
be that systematic screening for vocal cord dysfunction by
an otolaryngologist, and not only in case of clinical mani-
festations, would reveal early involvement more frequently
than we are now aware of.

Author Affiliations: Department of Neurology, Aca-
demic Medical Center, Amsterdam, the Netherlands.
Correspondence: Dr van der Graaff, Department of Neu-
rology, Academic Medical Center, PO Box 22660, 1100
DD Amsterdam, the Netherlands (m.m.vandergraaff@amc
.uva.nl).
Financial Disclosure: None reported.
Funding/Support: This study is supported by the Prinses
Beatrix Fonds, The Hague, The Netherlands (Dr van der
Graaff), which is a charity fund.
Role of the Sponsor: The Prinses Beatrix Fonds did not
play any role in design and conduct of the study; collec-
tion, management, analysis, and interpretation of the data;
and preparation, review, or approval of the manuscript.

1. Puls I, Jonnakuty C, LaMonte BH, et al. Mutant dynactin in motor neuron
disease. Nat Genet. 2003;33(4):455-456.

2. van der Graaff MM, Grolman W, Westermann EJ, et al. Vocal cord dysfunc-
tion in amyotrophic lateral sclerosis: four cases and a review of the literature.
Arch Neurol. 2009;66(11):1329-1333.

3. Salameh JS, Atassi N, David WS. SOD1 (A4V)-mediated ALS presenting with
lower motor neuron facial diplegia and unilateral vocal cord paralysis. Muscle
Nerve. 2009;40(5):880-882.

4. Vilariño-Güell C, Wider C, Soto-Ortolaza AI, et al. Characterization of DCTN1
genetic variability in neurodegeneration. Neurology. 2009;72(23):2024-2028.

5. Carpenter RJ III, McDonald TJ, Howard FM Jr. The otolaryngologic presen-
tation of amyotrophic lateral sclerosis. Otolaryngology. 1978;86(3 pt 1):
ORL479-ORL484.

The Challenge and Public Health
Implications of Alzheimer Overdiagnosis
in the Oldest Old

T he recent article by Cairns and colleagues1 de-
scribes a patient who developed episodic memory
loss at 88 years of age and was diagnosed with

dementia of Alzheimer type (DAT) at 90 years. At the
time of his diagnosis, his Mini-Mental State Examina-
tion score was 26 of a possible 30. On subsequent evalu-
ation, it was 28 of 30. This case report reflects the prob-
lem of an overt overdiagnosis of Alzheimer disease (AD)
in patients aged 85 years or older.

With such a liberal and broad definition of DAT, most
elderly persons older than 85 years may be considered
to have a disease. At least 9 recent neuropathologic stud-
ies have demonstrated the heterogeneity of brain pa-
thologies in this patient population.2 In fact, the corre-
lation between plaque density and dementia diminishes
with advancing age, and the load of plaques and tangles
may not differ significantly between those with and with-
out dementia.3 These new findings suggest that neuro-
pathologic criteria for AD are a poor reflection of the link
between pathology and functional status in the oldest old
persons.4

The biochemical markers and imaging studies for AD
also demonstrate the dissociation between Alzheimer pa-
thology and dementia; cerebrospinal fluid and Pitts-
burgh compound B imaging data correlate with each other
but not with the cognitive decline or progression of de-
mentia in patients.5 Moreover, the cerebrospinal fluid test-
ing findings for Alzheimer disease of a high tau and low
!-amyloid 1-42 have only 72% specificity; therefore, these
values cannot be considered indicative of Alzheimer dis-
ease.6 Could we diagnose a patient with human immu-
nodeficiency virus if the blood assay had a similar 72%
specificity?

A danger of overdiagnosis of AD among the oldest old—
including individuals in clinical trials—is the loss of po-
tential therapies for those who have “pure” Alzheimer
disease. Most elderly persons older than 85 years have a
mixture of pathologies, and the increasing number of pa-
thologies, not the mere presence or absence of Alzheimer
pathology, is the strong determinant of dementia.7 Com-
bining patients who have a predominant Alzheimer pa-
thology with elderly persons who have mixed pathologies
may be a key factor in accounting for the failure of all drugs
tested for AD to date, including trials that have tested
omega-3 fatty acids.8

Experts and leaders in the field of dementia should con-
sider establishing an age beyond which mild cognitive de-
cline and some loss of functional ability (such as driving)
is not synonymous with Alzheimer disease. If the patient
in this case report was aged 110 years, would the authors
have considered giving him a diagnosis of DAT? In sum-
mary, we need to seriously rethink the accuracy of Alzhei-
mer diagnosis among the oldest old persons.9,10
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In reply

We appreciate Dr Fotuhi’s interest in our article.1 He raises
important issues about a long-standing problem in the field,
the accuracy of dementia diagnosis in the oldest old per-
sons. Performance of daily activities often is compromised
in very old individuals, and it can be difficult to determine
whether the functional losses are owing to cognitive vs physi-
cal impairments (or both). Even when the losses are caused
by cognitive changes, many possible disorders may be re-
sponsible. In this context, Dr Fotuhi suggests that the indi-
vidual described in our recent article in theArchives of Neu-
rology represents a case of overdiagnosing DAT. For the
reasons enumerated below, we respectfully disagree with this
suggestion and with several of his comments.

1. “Liberal and broad definition of DAT . . . ” Criteria
for the clinical diagnosis of DAT2 do not restrict the diag-
nosis on the basis of age. They require a decline from pre-
viously attained levels of cognitive function for an indi-
vidual such that daily function is impaired. The individual
in our article entered our research program at 85 years of
age without any history of cognitive or functional decline,
and his objective cognitive performance was stable for the
next 2 years. After his third assessment, there was a sharp
inflection point in his episodic memory performance, with
persistent decline. This decline of more than 2 standard de-
viations was a clear change from his previously attained cog-
nitive function and was accompanied subsequently by newly
impaired conduct of his usual activities, resulting in the di-
agnosis of DAT at a very mild stage (Clinical Dementia Rat-
ing=0.5). Persons who fulfill standard criteria for DAT
should not be exempted from that diagnosis on the basis of
age alone.

2. “Most elderly persons older than 85 years may be con-
sidered to have a disease.” We would argue otherwise, at
least regarding AD. Although increasing age is strongly as-
sociated with risk for AD, by no means do all older adults
experience the disorder. In our sample of 80 individuals en-
rolled when cognitively normal at a mean age of 81 years
and followed up until autopsy at a mean age of 88 years, 41
(51%) remained cognitively normal at the time of death and
27 (34%) did not have neuropathologic AD.3 It thus is pos-
sible for very old individuals to remain cognitively intact
and without neuropathologic AD, indicating that the disor-
der may not be inevitable with age. This premise is sup-
ported by the remarkable example of a woman who died at
115 years of age without cognitive deterioration or brain
disease.4

3. “Poor . . . link between pathology and functional sta-
tus in the oldest old persons.” Age, again, is not the issue;
dissociation between the presence of AD lesions in the brain
and clinical status is observed in individuals in midlife.5

4. “Cerebrospinal fluid and Pittsburgh compound
B . . . data [do not] correlate with the cognitive decline or
progression of dementia.” A growing number of studies have
demonstrated that cerebrospinal fluid levels of β-amyloid
42 and tau not only correlate with cognitive decline in in-
dividuals with mild cognitive impairment6 or very mild DAT,7
they also predict the development of cognitive impairment
and dementia in previously cognitively healthy older
adults.8-11 Moreover, we reported in the same issue of the

Archives in which our case report was published that Pitts-
burgh compound B imaging data in cognitively normal in-
dividuals predict who will develop DAT within a few years.12

These data suggest that the “dissociation between Alzhei-
mer pathology and dementia” noted by Dr Fotuhi may be,
at least for some individuals, a reflection of a preclinical stage
of AD that ultimately will culminate in DAT if the indi-
vidual continues to live.13

5. “Increasing number of pathologies . . . is the strong
determinant of dementia.” We agree that the frequency of
mixed demented increases with age. What Dr Fotuhi does
not state, however, is that even among the oldest old per-
sons, “pure” AD still is present in about half of individuals
with DAT.14 Moreover, the determination that the coexist-
ent pathologies contribute to the dementia often is based on
inference. In our case series of 80 individuals initially
without dementia followed up until autopsy, 12 of the 27
persons (44%) without neuropathologic AD had cerebral
infarcts vs 19 of the 53 persons (36%) with neuropatho-
logic AD. Because the frequency of infarcts in older adults
does not differ in those with or without DAT,3 it is not ap-
parent that the mere presence of infarcts is sufficient rea-
son to assume that they contribute to dementia. In any
event, the discussion of mixed pathologies in reference to
our case report is moot, as there was no cerebral pathology
other than AD.

6. “[Establish] an age beyond which mild cognitive de-
cline and some loss of functional ability is not synonymous
with AD.” We agree that many age-associated disorders,
alone or in combination, can cause cognitive and func-
tional decline. It would be inappropriate to simply at-
tribute AD as the etiology for decline in all elderly persons.
It also would be inappropriate not to diagnose AD as re-
sponsible for cognitive decline when careful assessment in-
dicates it is the etiologic disorder, regardless of the indi-
vidual’s age. Dr Fotuhi seems to indicate that cognitive and
functional losses should be accepted as part of normal ag-
ing. However, much of the cognitive decline that has been
attributed to normal aging instead may be caused by pre-
clinical AD15 or reflect ascertainment bias.16 When these fac-
tors are taken into account, there may be little or no dec-
rement in cognitive performance with age.3,17

In summary, by adhering to the principle of intraindi-
vidual decline in cognitive and functional performance in
diagnosing DAT, appreciating that AD appears not to be in-
evitable with age, exploring the prognostic value of cere-
brospinal fluid and imaging biomarkers, and avoiding the
confounds of preclinical AD and ascertainment bias when
making assumptions about cognitive and functional loss in
truly healthy aging, we can make substantial progress to-
ward Fotuhi and colleagues’ goal of improved accuracy of
DAT diagnosis in the oldest old persons.
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