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Editorial

Alzheimer’s disease (AD) is clinically characterised by progressive
impairment in memory and cognitive decline. AD is pathologically
characterized by extracellular deposition of B-amyloid (Ap) in senile
plaques and formation of intracellular neurofibrillar tangles, mainly
composed of the hyper phosphorylated microtubule associated
protein tau [1-2]. The senile plaques and the neurofibrillary tangles,
allowing a definite diagnosis and excluding the other types of dementia.
Identification of proteins affecting the degree of neurodegeneration
could contribute to the development of biomarkers or new drug
targets in the management of AD. The use of magnetic resonance
imaging (MRI), 18F- 2-fluoro-2-deoxy-D-glucose positron emission
tomography (FDG PET), amyloid (AB) PET, and Cerebro spinal
fluid (CSF) biomarkers for AD has been investigated extensively for
a number of years.

CSF Biomarkers

CSF tau (T-tau), CSF (P-tau) and CSF A(42 represent the
pathological features of AD, which are neuronal loss, the intracellular
neurofibrillary tangles and extracellular senile plaques. A decreased
level of CSF APB42 reflects deposition of the peptide in plaques in the
cortex. An increasedlevels of CSF P-tau reflects the phosphorylation
state of tau and the formation of tangles in the brain. In contrast, high
concentrations of CSF T-tau reflect the intensity of neuronal damage
and neuronal degeneration in the brain. Several studies have revealed
the use of CSF biomarkers as a predictor of disease progression.
Moon is et al., found decreased levels of CSF AP42 in presymptomatic
subjects with pathogenic mutations in the PS1 gene as compared to
control group, which open an opportunity to evaluate the ability to
decrease, arrest, or reverse abnormalities in AB42 metabolism before
the clinical symptoms of AD occur [3]. Ringman et al., measured
CSF markers in 13 carriers of familial AD (FAD) mutations that
are fully penetrate for causing AD (PSENI and APP) and in 5 non-
mutation-carrying family members. The carriers of FAD mutations
showed decreased levels of CSF- AP42 and increased levels of CSF
T-tau and P-tau [4]. Hansson et al., assessed the association between
CSF biomarkers and incipient Alzheimer’s in patients with mild
cognitive impairment (MCI) followed for 4-6 years. Concentrations
of T-tau, P-taul81, and AP42 in CSF are strongly associated with
future development of Alzheimer’s disease in patients with MCI

with a sensitivity of 95% and a specificity of 87% [5]. Bateman et al.,
analyzed data from 128 participants who underwent baseline clinical
and cognitive assessments, brain imaging and CSF and blood tests.
Concentrations of amyloid-beta AB42in the CSF appeared to decline
25 years before expected symptomonset. AP deposition, as measured
by PET with the use of Pittsburgh compound B (PIB), was detected
15 years before expected symptomonset. Increased concentrations
of tau protein in the CSF and an increase in brain atrophy were
detected 15 years before expected symptomonset. They found that
autosomal dominant Alzheimer’s disease was associated with a
several pathophysiological changes over decades in CSF biomarkers
of AD [6]. CSF or blood plasma remain the most promising sources
for AD biomarkers as compared to brain tissue.

Blood Biomarkers

CSF limits the ability to access DNA and RNA, In contrast blood’s
biomarkers provide a rich source of genetic materials and proteomic
species for investigations. Several data indicate that miRNAs are
deregulated in brain, CSF, and in blood, therefore they might be used
as biomarkers in the diagnosis of AD. Kiddle et al., used Soma Logic’s
SOMA scan proteomics technology, they were able to conduct a large-
scale replication study for 94 of the 163 candidate biomarkers from
21 published studies in plasma samples. Nine of the 94 previously
reported candidates were associated to AD phenotype. These proteins
may be considered as a biomarker set for further investigations [7].
Lin Tan et al., investigated the potential role of serum miRNAs as
diagnostic biomarkers for AD. They indicated that serum miR-125b
may serve as a useful noninvasive biomarker for AD [8]. Leidinger et
al,, revealed the involvement of 12 miRNAs in AD. They differentiated
between AD and controls with an accuracy of 93%, a specificity of
95% and a sensitivity of 92% [9]. Galimberti et al., demonstrated that
cell-free miR-125b serum levels are decreased in serum from patients
with AD as compared with non-inflammatory neurological controls
with an accuracy of 82% [10].

Blood is an attractive source for biomarkers due to minimal
discomfort to the patient. Unfortunately the sensitivity and specificity
of blood biomarkers remain lower than those from CSF. Ray et al.,
found 18 signaling proteins in blood plasma that can beused to classify
Alzheimer patients from control subjects with 90% accuracy and to
identify patients who had mild cognitive impairment that progressed
to AD 2-6 years later [11]. Lundstrom et al., revealed the alteration
of blood plasma IgG Fc glycans in AD which can discriminate
cognitively normal (CN) subjects from those with MCI and AD, with
a sensitivity of 89.3% and a specificity of 79.1% [12].

Neuroimaging

Hoffman et al.,, confirmed that bilateral temporo-parietal hypo
metabolism is indeed the classic metabolic abnormality associated
with AD. The sensitivity, specificity, and diagnostic accuracy of
bilateral temporo-pari et al hypo metabolism being associated with
AD were 93%, 63%, and 82%, respectively. The sensitivity, specificity,
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and diagnostic accuracy of FDG PET may be used in the evaluation
of dementia and particularly to confirm the clinical suspicion of AD
[13]. Mosconi et al., revealed that progressive cerebral metabolic rate
for glucose reductions on FDG-PET occur years in advance of clinical
Alzheimer’s-type dementia in patients with pathologically verified
disease, also the FDG-PET profiles in life were consistent with the
post-mortem diagnosis [14]. According to a study by Minoshima
et al., PET could distinguish autopsy-confirmed pure AD patients
versus dementia with Lewy bodies patients who had ante mortem
PET imaging and autopsy confirmation with a sensitivity of 90% and
a specificity of 80% [15]. In A study by Foster et al., involving patients
with AD and from to temporal dementia (FID), adding FDG-PET
to clinical summaries, increase diagnostic accuracy and confidence
for both AD and FTD [16]. In contraste, A study by Karow et al.,
showed that FDG PET is more sensitive than MRI to the degeneration
occurring in preclinical and mild AD, suggesting that an MRI finding
may be a more practical clinical biomarker for early detection of AD
[17].

Dukart et al., provided and validated at a group level a generative
an automical model of glucose hypo-metabolism and atrophy
progression in AD based on FDG-PET and structural MRI data
of 80 patients and 79 healthy controls. The model suggests greater
and more consistent changes in FDG-PET compared to sMRI
at earlier and the inversion of this pattern at more advanced AD
stages [18]. Small et al., performed PET after injection of 2-(1-
{6-[(2[F18]fluoroethyl)(methyl)amino]-2-naphthyl}ethylidene)
malononitrile (FDDNP), a molecule that binds to plaques and tangles
in vitro. They concluded that FDDNP-PET scanning can differentiate
persons with MCI from those with AD and those with no cognitive
impairment. This technique is potentially useful as a noninvasive
method to determine regional cerebral patterns of amyloid plaques
and tau neurofibrillary tangles [19]. Recently, the Food and Drug
Administration (FDA) approved a new radio pharmaceutical agent
to assist clinicians in detecting causes of cognitive impairment other
than Alzheimer’s disease. Florbetapir F18 injection (Amyvid, Eli Lilly)
is indicated for PET imaging of the brain in cognitively impaired
adults undergoing evaluation for AD and other causes of cognitive
decline [20]. Doraiswamy et al, designed a study to evaluate whether
subjects with AP pathology, detected using florbetapir PET. Their
results suggested that in CN, MCI and AD subjects, florbetapir PET
AP+ subjects show greater cognitive and global deterioration over a
3-year follow-up than AP- subjects do. [21]. Klunk et al., described
the first human study of a novel amyloid-imaging PET tracer, termed
Pittsburgh Compound-B (PIB), in 16 patients with diagnosed mild
AD and 9 controls. Their results suggest that PET imaging with the
novel tracer, PIB, can provide quantitative information on amyloid
deposits in living subjects [22]. Rowe et al.,, compared brain beta-
amyloid (AP) burden measured with [(11) C] PIB)-PET in normal
aging, Alzheimer disease (AD), and other dementias. Pittsburgh
Compound B PET findings match histopathologic reports of AP
distribution in aging and dementia. Therefore they suggested that
AP may influence the development of dementia with Lewy bodies,
and therefore strategies to reduce AP may benefit this condition [23].
Devanand et al., evaluated the Amyloid load in the brain using (11)
C-PIB- PET and cerebral glucose metabolism using fluorodeoxy
glucose ((18)F-FDG) PET in patients with mild AD, n = 18), MCI,
n = 24), and controls CTR, n = 18).(11)C-PIB PET BP(ND) clearly

distinguished diagnostic groups and combined with (18)F-FDG PET
regional cerebral metabolic rate for glucose (rCMRGlu) [24].

The combination of biomarkers in CSF and imaging can provide
an increased diagnostic accuracy with respect to the use of a single
technique.Studies have shown that the combination of CSF-Ap42,
-tau T, P tau and imaging may provide a better classification of MCI,
AD and controls.
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