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Abstract Introduction: Cerebrospinal fluid (CSF) biomarkers have the potential to improve the diagnostic ac-
curacy of Alzheimer’s disease, yet there is a lack of harmonized preanalytical CSF handling protocols.
Methods: This systematic review summarizes the current literature on the influence of preanalytical
variables on CSF biomarker concentration.We evaluated the evidence for three core CSF biomarkers:
b-amyloid 42, total tau, and phosphorylated tau.
Results: The clinically important variables with the largest amount of conflicting data included the
temperature at which samples are stored, the time nonfrozen samples can be stored, and possible ef-
fects of additives such as detergents, blood contamination, and centrifugation. Conversely, we discov-
ered that there is consensus that tube material has a significant effect.
Discussion: A unified CSF handling protocol is recommended to reduce preanalytical variability and
facilitate comparison of CSF biomarkers across studies and laboratories. In future, experiments
should use a gold standard with fresh CSF collected in low binding tubes.
� 2018 Published by Elsevier Inc. on behalf of the Alzheimer’s Association.
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1. Introduction

Alzheimer’s disease (AD) can be characterized as a con-
tinuum with three main stages of symptoms: no cognitive
symptoms in the preclinical population, mild cognitive
symptoms in the prodromal population, and advanced clin-
ical symptoms of dementia in fully developed AD [1,2].
Therapeutics in development to treat the underlying
pathology of AD will likely have greatest clinical benefit
early in the AD continuum before neuronal damage is
widespread [3,4]. It is challenging to definitively diagnose
early AD using clinical criteria alone [2]; however, bio-
markers can detect changes in underlying neuropathology
not only when mild cognitive symptoms are present [5–9]
but also at preclinical stages [10–14].

1.1. The potential impact of biomarkers in AD diagnosis
and research

While several definitions of biomarkers have been
offered, an inclusive broad definition that we will adopt
here is “a characteristic that is objectively measured and
evaluated as an indicator of normal biological processes,
pathogenic processes, or biological responses to a therapeu-
tic intervention” [15]. Several physiological changes related
to the pathogenesis of AD (such as neuritic plaques, tangles,
and neuronal and synapse loss) have been well documented.
These are accompanied by changes in the levels of some
molecules, both in the brain and cerebrospinal fluid (CSF),
several of which have been suggested as potential bio-
markers in the field of AD for specific applications (e.g.,
diagnosis, treatment follow-up) [16].

Patients with AD have a characteristic profile of altered
concentrations of three CSF core protein biomarkers: b-am-
yloid (Ab) (1–42), total tau (tTau), and phosphorylated tau
(pTau) [17–19]. While these biomarkers may be
individually affected by non–AD-related pathologies, the
combination of the three core biomarker changes is known
as the CSF AD “signature” or “profile” [5,6,19–23].

Ab(1–42) is the main peptide responsible for the forma-
tion of amyloid plaques that are associated with AD
[24–26]. Currently, the only FDA-approvedQ4 method to detect
Ab deposits within the brain is Ab positron emission tomog-
raphy (PET) [27]. However, several commercially available
assays for measuring Ab(1–42) (and other core AD bio-
markers) in CSF are approved for diagnostic use in the
European Union [28–31].

Brain amyloid pathology is correlated with abnormally
low levels of Ab(1–42) in the CSF [3,32–36]. There is

high concordance of CSF Ab(1–42) with Ab PET status in
both AD dementia and prodromal AD [5]. Low CSF
Ab(1–42) could be an early indicator of preclinical AD
before amyloid deposition rises to levels visible by PET im-
aging [32,37]. Concordance is further improved by using the
ratio of CSFAb(1–42)/(1–40), CSF pTau/Ab(1–42), or CSF
tTau/Ab(1–42) [16,18,37–40]. The presence of an ε4 allele
of apolipoprotein E (APOE) Q5, the strongest genetic risk
factor for AD, is known to influence amyloid load as
evidenced by both CSFAb(1–42) and amyloid PET [38–41].

CSF tTau may be increased following neuronal injury or
degeneration and is associated with cognitive decline
[42,43]. This may be due to a neurodegenerative disorder
such as AD [44] but is also documented in other pathologies,
for example, ischemic stroke [45] and Creutzfeldt-Jakob dis-
ease [46].

Hyperphosphorylated tau is an important component of
neurofibrillary tangles, which are a pathological hallmark
of AD [3,16,47]. High CSF pTau was reported to correlate
with cortical tangle pathology in some [48,49] but not all
[50] studies, whereas high levels of CSF pTau are consis-
tently found in AD patients (up to 3.4-fold higher than
healthy controls) [44]. The inclusion of pTau as a biomarker
for AD together with Ab(1–42) and tTau can help differen-
tiate AD from normal aging and other diagnoses (e.g., Par-
kinson’s disease, Creutzfeldt-Jakob disease, and some
forms of non-AD dementia), and improve diagnostic
[51,52] and prognostic [6,53,54] performance.

Research guidelines from the National Institute on Aging
and the Alzheimer’s Association [51,55] and International
Working Group [52] recommend including core biomarkers
in AD diagnostic assessment, while the European Academy
of Neurology recommends CSF biomarker assessment to aid
AD differentiation [56]. As well as having diagnostic poten-
tial, changes in the core AD biomarkers precede cognitive
changes and predict clinical progression in patients with
mild cognitive impairment [6,8,19,57,58] and effectively
stratify patients for their risk of developing AD dementia
[6,8,21,22,53,59]. Promisingly, these biomarkers also
detect pathological changes associated with preclinical AD
in cognitively healthy elderly individuals [14,54,60,61]
and can enhance both differential diagnosis and prognostic
stratification within AD populations.

Accurate, consistent, and reliable biomarker measure-
ment remains a goal for researchers and clinicians alike
but requires consensus to establish universal cutoff values.
However, the significant variability documented in CSF
biomarker measurements across research and clinical
studies [3,41,62–64] has hampered these efforts. The

REV 5.5.0 DTD � JALZ2628_proof � 22 June 2018 � 4:41 pm � ce

O. Hansson et al. / Alzheimer’s & Dementia - (2018) 1-212

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

160

161

162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

183

184

185

186

187

188

189

190

191

192

193

194

195

196

197

198

199

200

201

202

203

204

205

206

207

208

209

210

211

212

213

214

215

216

217

218

219

220

221

222

223

224

225

226

227

228

229

230

231

232

233

234

235

236

237

238

239

240

241

242

243



Download English Version:

https://daneshyari.com/en/article/11014833

Download Persian Version:

https://daneshyari.com/article/11014833

Daneshyari.com

https://daneshyari.com/en/article/11014833
https://daneshyari.com/article/11014833
https://daneshyari.com

