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OAK BROOK, Ill.—A combination of diagnostic
tests, including imaging and cerebrospinal fluid
biomarkers can improve prediction of conversion
from mild cognitive impairment (MCI) to Alzheimer's
disease, according to a new study published online in
the journal Radiology.

"Because new treatments are likely to be most
effective at the earliest stages of Alzheimer's disease,
there is great urgency to develop sensitive markers
that facilitate detection and monitoring of early brain changes in individuals at risk," said
Jeffrey R. Petrella, M.D., associate professor of radiology, division of neuroradiology, and
director of the Alzheimer's Disease Research Lab at Duke University Medical Center
(DUMC) in Durham, N.C. "Our study looks at whether more sophisticated diagnostic tests
such as magnetic resonance imaging (MRI), positron emission tomography (PET) and spinal
fluid protein analysis might provide additional prognostic information, compared to more
readily available cognitive and blood testing."

According to the World Health Organization, more than
35 million people worldwide are living with Alzheimer's
disease, which is incurable, and the prevalence is expected
to double by 2030. 

"Although there is no cure for Alzheimer's disease, there
are four symptomatic treatments that might provide some
benefits," said coauthor P. Murali Doraiswamy, M.D.,
professor of psychiatry at DUMC. "So developing the
right combination of diagnostic tests is critical to make
sure we enable an accurate and early diagnosis in patients,
so they can evaluate their care options."

At A Glance
A combination of diagnostic
tests, including MRI and PET
can improve Alzheimer’s
disease diagnosis.
Among the exams, FDG-PET
contributed more predictive
information over routine tests
than did cerebrospinal fluid or
MRI in patients with mild
cognitive impairment.
More than 35 million people
worldwide are living with
Alzheimer’s disease.

Jeffrey R. Petrella, M.D.
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The Duke study looked at 97 patients with MCI from the Alzheimer's Disease
Neuroimaging Initiative (ADNI), a national multicenter biomarker study in which patients
are followed serially to track disease progression. The researchers analyzed baseline MRI
and FDG-PET results, as well as cerebrospinal fluid proteins and compared these to
cognitive outcomes at two to three years. 

The findings showed that combining MRI, FDG-PET and cerebrospinal fluid data with
routine clinical tests significantly increased the accuracy of predicting conversion to
Alzheimer's disease over clinical testing alone. In addition, the combined testing reduced
false classifications. The misclassification rate decreased from 41.3 percent to 28.4 percent. 

The researchers also analyzed the individual contributions of the various exams. 

"In an ideal world, you'd obtain all information available—regardless of cost or number of
tests—for the best prediction of cognitive decline," Dr. Petrella said. "However, there's a
trade-off between adding testing—some of which may add little new information—with the
inconvenience, cost and risk to the patient."

Among the exams, FDG-PET contributed more information to routine tests than did
cerebrospinal fluid or MRI. 

"Though all the tests added some unique information," Dr. Petrella said, "FDG-PET
appeared to strike the best balance, adding the most prognostic information for patients with
mild cognitive impairment."

The researchers caution that additional long-term studies are needed to further validate the
data. 

ADNI was launched in 2003 and is a national, multi-site study of elderly patients with and
without Alzheimer's disease and MCI. ADNI is the result of efforts of many
co-investigators from academic institutions and private corporations. Patients were recruited
from over 50 sites across the U.S. and Canada.

# # #

"Predicting Cognitive Decline in Subjects at Risk for Alzheimer Disease by Using Combined Cerebrospinal
Fluid, MR Imaging, and PET Biomarkers." Collaborating with Dr. Petrella were Jennifer L Shaffer, M.D.,
Forrest C Sheldon, B.S., Kingshuk Roy Choudhury, Ph.D., Vince D Calhoun, Ph.D., R. Edward Coleman,
M.D., and P. Murali Doraiswamy, M.D., for the Alzheimer's Disease Neuroimaging Initiative.

Radiology is edited by Herbert Y. Kressel, M.D., Harvard Medical School, Boston, Mass., and owned and
published by the Radiological Society of North America, Inc. (http://radiology.rsna.org/)

RSNA is an association of more than 50,000 radiologists, radiation oncologists, medical physicists and related
scientists, promoting excellence in patient care and health care delivery through education, research and
technologic innovation. The Society is based in Oak Brook, Ill. (RSNA.org)

For patient-friendly information on MRI and PET, visit RadiologyInfo.org.
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