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Y
ou must have seen them by
now. I’m referring to the ever-
present and increasingly fre-
quent headlines about the
“new” test for Alzheimer’s dis-

ease. You know, that one test that will
remove the uncertainty from ante mortem
diagnosis of AD forever. I almost expect to
hear a catchy slogan like, “Accurate AD
diagnosis: First time, every time” in the
practically breathless media reports on the
topic. 

To which specific test am I referring?
Well, there’s the problem. Dozens have
been reported, including smell tests, uri-
nary protein assays, genotyping, spinal
fluid peptide quantification and even phar-
macologic challenges. (Do you remember
that report on excessive pupillary dilatation
with tropicamide eye drops in people with
AD?).  The one that got the most attention
recently was a report on a novel technique
to measure “Alzheimer’s disease diffusible
ligands” (ADDL) in cerebrospinal fluid
and thereby differentiate folks with AD
from healthy controls.1 How many of these
diagnostic tests are in routine use today?
None. Why? Because none have proven to
be consistently better than careful clinical
diagnosis. In fact, one recent study suggest-
ed that non-experts achieve a diagnostic
specificity of nearly 90 percent for AD
when compared to autopsy,2 which is—at
best—an uncertain “gold standard.” 

When the art of clinical diagnosis goes
up against the science of laboratory testing,
popular (and, too often, professional) opin-
ion usually favors the latter. But do any of
the purported AD biomarkers actually pro-
duce more reliable diagnoses? Let’s see how
they match up.

Art vs. Science
Historically, neurologists have been very
good at clinical diagnosis. But in patholog-
ically confirmed cases of AD, it appears
they can be overly swayed by the presence
of motor signs. Thus, when they miss AD,
they are more likely to diagnose Parkin-
son’s disease or ALS instead.2 The reasons
for that are unclear, but it may reflect a
greater degree of familiarity with the pre-
sentations of those illnesses than with the
fringes of AD.

Our colleagues in primary care settings
face a different challenge. Clinical diagno-
sis of dementia is an art that takes time,
both to learn and to execute. Because
many primary care providers simply do
not have the benefit of that time, their
diagnostic accuracy suffers in a different
way. Rather than overcalling another neu-
rodegenerative disease, they are more like-
ly to underestimate the meaningfulness of
cognitive impairments altogether.3

The average internist gets no more than
eight weeks of neurology training in med-
ical school and residency combined these
days, and nearly all that time is spent in
inpatient settings dominated by strokes,
seizures and delirium. Most family medi-
cine specialists get even less exposure to the
practice of neurology in their training. It’s
little wonder that members of these disci-
plines report feeling inadequately trained
in dementia recognition and diagnosis. 

Beyond that, the financial pressures of
general practice in today’s health care
economy leave primary care providers feel-
ing that they are unable to incorporate the
time required for careful diagnosis of de-
mentia into their incredibly busy practices.
So, they are often uncertain about demen-

tia diagnosis, and that uncertainty gets
communicated to patients and families,4

who want to be absolutely sure of the diag-
nosis when it might be something as seri-
ous as AD.

One perceived problem with AD diag-
nosis is the reliance on clinical criteria,
which are intrinsically “soft” or flexible.
Criteria can be tuned toward specificity
(better for research) or sensitivity (often
better for practice), but rarely both. On
the surface, it seems more desirable to have
“hard” evidence, i.e., some sort of objec-
tive measurement of a physiologic or
pathologic process. However, a lot needs
to be known about any potential biomark-
er. Information on the intrinsic variability
in the phenomenon (e.g., diurnal cycles),
its stability prior to analysis and the diffi-
culty of the measurement assay, must be
considered in evaluating the practical util-
ity of any biological observation. 

In addition, it’s often overlooked that
we assign meaning to the measurements of
these phenomena on the basis of relatively
arbitrary cut points. For an over-simplified
example, consider the diastolic blood pres-
sure. How is it that a diastolic pressure of
81 is considered bad, but 79 is OK? The
practice guidelines tell us that these 2mm
of mercury in a sphygmomanometer are
crucial, but how do we know that some
investigator long ago didn’t simply set the
cut-off at 80 to balance the number of sub-
jects for a statistical analysis? We also don’t
know if the outcome would be meaning-
fully different if they’d set the cut-off at 78
instead. Cut-points like the acceptable
diastolic pressure are also subject to change
on the basis of new information or reassess-
ment of health care priorities. The down-
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ward march of recommended blood pres-
sure values and upper cholesterol limits
over the years reflects this process. 

Even if the assay is reliable, a lab test
doesn’t always prove to be a boon to good
diagnosis. A recent study of diagnostic
accuracy in lupus found only 49 percent
agreement between the referring physician
and the final diagnosis in a specialty pro-
gram,5 nowhere near the 80 percent con-
cordance found for AD.2 In fact, nearly 30
percent of those referred with a diagnosis
of lupus were seropositive for anti-nuclear
antibodies but had no autoimmune dis-
ease!5 So, it looks like just having an easy
test might not be good enough. Even if we
get the right biomarker test, we’ll still need
to apply the clinical criteria carefully.

Don’t Believe the Hype
Let’s go back to the report about ADDL
and try to assess whether all the media cov-
erage was justified. The authors used a rel-
atively new nanotechnology technique
called bio-barcoding to isolate and dramat-
ically amplify the small ADDL peptides,
which are present in extremely low con-
centrations in CSF. They compared the
ADDL levels in CSF from 15 healthy
older adults and 15 patients with Alz-
heimer’s disease. 

For 20 of the subjects, 10 from each
group, the CSF was obtained post mortem.
That should be a red flag, shouldn’t it? If
they’re dead, is a CSF biomarker really
necessary to identify the presence or
absence of AD? Anyway, the authors
found a significant difference in mean
ADDL levels between the two groups but,
as is so often the case, the bottom end of
the AD range overlapped with the top end
of the control range of ADDL concentra-
tions. Also (at least for the living), there is
no way to know if the pathology of the dis-
ease has begun but the symptoms are lag-
ging behind, which raises the spectre of
trying to quantify the long-term impact of
“false” false-positive results. 

The ADDL paper justifiably focuses on
the innovative diagnostic methods much

more than the clinical impact of the find-
ings. Unfortunately, neither patients nor
reporters pay much attention to the details
of the original scientific reports. Findings
of this sort usually get distributed to media
outlets in the form of a press release. The
wording in those releases and follow-up
media stories is specifically designed to
attract attention and is therefore often a
little less circumspect than what we see in
journal articles, to say the least. 

For instance, the press release from
Northwestern University states that their
scientists were “the first to detect in living
humans a biomarker associated with
Alzheimer’s disease, a development that
promises early intervention when thera-
peutics may be most effective—long before
plaques and tangles develop in the brain
and dementia sets in.”6 (You recall that
two-thirds of the subjects were already dead
when the CSF was collected, right?) Even
the British Broadcasting Corporation, not
known for hyperbole, chimed in at the first
preliminary reports with this statement: “It
is a million times more sensitive than con-
ventional tests and could revolutionise dis-
ease detection.”7

The reporting of the ADDL study in
the popular media is perhaps an extreme
example of a common problem in the bio-
marker literature: mistaking mean differ-
ences for clinical meaningfulness. For most
studies comparing mean test values
between groups, about half of the total
sample is selected because they have the
condition of interest and half are selected
because they do not. In practice, however,
we face one person who may or may not
have the condition, and if they do it’s usu-
ally mild. (If it weren’t, then we wouldn’t
need the test so much.)

Calculations of sensitivity, specificity
and predictive value are commendably
lacking from the ADDL paper. These sta-
tistically-derived constructs are valuable
tools for defining test utility in popula-
tions, but they offer little insight in studies
involving so few subjects. Sensitivity and
specificity determinations have little value

for individual prediction, especially when
the expected prevalence of the abnormali-
ty is low, as is the case for AD at ages less
than 70 or 75. 

Building a Better Biomarker
So, where does that leave us when it comes
to this—or any other—report on a new
biomarker for Alzheimer’s disease? I hope
I’m wrong, but I think we’re a long way
away from the big winner. To be useful, a
biomarker for AD should be easy to obtain
(i.e., blood, not CSF), clearly positive at
mild stages of the disease, and inexpensive.
It must also carry robust positive and neg-
ative predictive values for an illness with
prevalence under 10 percent in the over-65
population. 

At the very least, any putative biomarker
for AD, like the exciting ADDL approach,
needs to be validated in a large series of peo-
ple presenting for their initial evaluation of
memory complaints. Those will be long and
expensive studies, indeed. I do think we’re
on the right course for a practical biomarker
for AD but, in the meantime, I don’t think
any of us should believe everything we see in
the headlines. PN
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