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Executive summary 71 

Dementia is a heterogeneous class of diseases and based on etiologic factors, pattern of impairment, 72 
course of dementia and laboratory and imaging tools, distinct subtypes of dementia syndromes are 73 
identifiable.  Alzheimer´s disease (AD) is the most common cause of dementia, followed by vascular 74 
dementias (VaD) or mixed forms of AD and VaD. Other forms of neurodegenerative disorders (e.g. 75 
Lewy body disease, frontotemporal dementia) are accompanied with dementia as well. For regulatory 76 
purposes high specificity but also high sensitivity of diagnostic criteria will be needed.   77 

This document focuses on AD, while other forms of dementia will only be briefly addressed. 78 

The field of AD research and development witnessed a recent paradigm shift in the diagnostic 79 
framework of AD which is now considered a continuum with a long-lasting presymptomatic phase, with 80 
evidence of AD neuropathology, which precedes 10-20 years the onset of dementia. As the biomarker 81 
field is evolving, the possibility to detect disease changes and progression in vivo, opens new 82 
regulatory scenarios including the possibility to intervene directly on the neuropathology before the 83 
appearance of symptoms. 84 

There is now a consensus that treatment options should be evaluated in earlier disease stages before 85 
the full picture of dementia is reached. While the general approach for symptomatic drug development 86 
in mild to moderate and severe AD is still valid, this draft Guidance aims at integrating the 87 
requirements for development programs which start earlier in the disease course with the necessary 88 
adaptations to the distinct manifestations of the illness at these stages.  89 

The present draft Guidance encompassed the output of the workshop on the clinical investigation of 90 
medicines for the treatment of Alzheimer’s disease held at EMA on 24-25 November 2014 where 91 
current uncertainties around the pathophysiology of Alzheimer’s disease (AD), the relevance of 92 
biomarkers and the definition of various stages of AD, have been discussed. The document specifically 93 
addresses: 94 

- The impact of new diagnostic criteria for AD including early and even asymptomatic disease 95 
stages on clinical trial design.   96 

- The choice of outcome parameters and need for distinct assessment tools with regard to the 97 
different disease stages in AD (different signs and symptoms, differences in progression rate). 98 

- Potential use of biomarkers and their temporal relationship with the different phases of AD in 99 
different stages of drug development (mechanism of action, target engagement, use as 100 
diagnostic test, enrichment of study populations, stratification for subgroups, safety and 101 
efficacy markers, etc.).  102 

- Design of long term efficacy (maintenance of effect) and safety studies.  103 

As the field is rapidly changing and common knowledge is being built requests for scientific advice on 104 
specific recommendations or qualification procedures are strongly encouraged. 105 

106 
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1.  Introduction (background) 107 

Since 1984 the diagnosis of AD has been based on the National Institute of Neurological and 108 
Communicative Disorders and Stroke - Alzheimer’s Disease and Related Disorders Association 109 
(NINCDS-ADRDA) criteria, diagnostic criteria of ICD or DSM have not been used in clinical research or 110 
development programs for AD. Based on this definition AD was diagnosed as a clinical dementia entity 111 
that typically presented with a progressive amnestic syndrome with the subsequent appearance of 112 
memory and other cognitive deficits, which have been severe enough to impair activities of daily living 113 
and social function. The diagnosis was probabilistic requiring for final diagnosis histopathological 114 
confirmation (McKhann et al. 1984). Early trials in patients with mild cognitive impairment (MCI), 115 
including patients at early stages of AD, used the Mayo Clinic criteria which required a stringent 116 
definition of memory impairment and the preservation of other cognitive functions (Petersen et al. 117 
1999). 118 

Recently, there has been a paradigm shift in the diagnostic conceptualization of Alzheimer´s disease 119 
based on current evidence suggesting that structural and biological changes start to occur during a 120 
preclinical phase beginning decennia prior to the emergence of clinical symptoms. In 2007 the 121 
International Working Group (IWG) on research diagnostic criteria for AD provided a new framework 122 
that moved AD from a clinical-pathological to a clinical-biological entity. In this concept, diagnosis is 123 
anchored to the presence of biomarkers, which provide additional proof of diagnosis in absence of clear 124 
clinical manifestations. The National Institute on Aging - Alzheimer´s Association (NIA-AA) diagnostic 125 
criteria published in 2011, similarly adopted the concept of AD as a pathophysiological continuum with 126 
a temporal order of biomarker changes (McKhann et al., 2011). According to NIA-AA biomarkers are 127 
supportive, however not mandatory for diagnosis (see section 5.2.).  Both diagnostic criteria use a 128 
similar terminology to define three stages in the Alzheimer disease continuum: preclinical AD, MCI due 129 
to AD (National Institute of Aging-Alzheimer’s Association Criteria, NIA-AA) or prodromal AD 130 
(International Working Group, IWG) and AD dementia. Harmonization of these sets of clinical 131 
diagnostic criteria is needed and efforts are already undertaken as diagnostic criteria undergo regular 132 
update and refinement (Morris et al. 2014, Dubois et al. 2014), however, prospective clinical data are 133 
required to validate a specific diagnostic framework. The distinction of major and mild neurocognitive 134 
disorder due to AD has also been introduced in the DSM 5, in this latest revision the diagnosis remains 135 
clinical and biomarkers are not included (see Definitions). At the same time there is substantial 136 
progress in the clinical definition of non-AD dementias which helps to improve the sensitivity of the 137 
diagnostic criteria of AD by reducing the level of uncertainty.   138 

From a regulatory perspective both the IWG and the NIA-AA sets of criteria are accepted for diagnosis 139 
of AD for research purposes and for trial enrichment. The standardization and harmonization in the use 140 
of biomarkers for different purposes along the course of drug development needs further improvement.  141 
In parallel, the development, validation and use of reliable and sensitive instruments to measure 142 
cognitive, functional, behavioural and neuropsychiatric symptoms especially in early disease stages are 143 
strongly encouraged.  144 

2.  Scope 145 

This document aims to  provide guidance for the evaluation of any medicinal product for treatment 146 
across the AD continuum. In addition, development strategies for disease prevention are addressed. 147 
The usefulness of combination therapy targeting multiple pathophysiological mechanisms and their 148 
corresponding study designs are discussed. 149 
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- Since behavioural and psychiatric symptoms of dementia (BPSD) are highly prevalent in the 150 
population of patients with AD stand-alone symptoms including agitation, aggression, depression, 151 
anxiety, apathy, psychosis and sleep-wake cycle disturbances are taken into account. 152 

Qualification and/or validation of a certain biomarker as diagnostic tool or as a surrogate endpoint is 153 
out of the scope of this document and may be outlined in detail in separate upcoming documents after 154 
EMA qualification processes (Ref. EMA/CHMP/SAWP/72894/2008).  155 

3.  Legal basis and relevant guidelines 156 

This document has to be read in conjunction with the introduction and general principles (4) and part 157 
of the Annex I to Directive 2001/83/EC as amended and relevant CHMP Guidelines, among them: 158 

• Dose-Response information to Support Drug Registration (CPMP/ICH/378/95 (ICH E4)) 159 

• Statistical Principles for Clinical Trials (CPMP/ICH/363/96 (ICH E9)) 160 

• Choice of Control Group in Clinical Trials (CPMP/ICH/364/96 (ICH E10)) 161 

• Points to Consider on Adjustment for Baseline covariates (CPMP/EWP/2863/99) 162 

• Points to Consider on Missing data (CPMP/EWP/177/99) 163 

• Points to Consider on Multiplicity Issues in Clinical Trials (CPMP/EWP/908/99) 164 

• Guideline on the choice of a Non-Inferiority Margin (CPMP/EWP/2158/99) 165 

• Extent of Population Exposure to Assess Clinical Safety (CPMP/ICH/375/95 (ICH E1A)) 166 

• Studies in support of special populations: geriatrics (CPMP/ICH/379/99 (ICH E7)) 167 

• Pharmacokinetic studies in man (EudraLex vol. 3C C3A) 168 

• Guideline on the Investigation of Drug Interactions (CPMP/EWP/560/95/Rev. 1 Corr.*) 169 

• Guideline on clinical evaluation of new vaccines (CHMP/VWP/164653/2005) 170 

• Guideline on clinical investigation of medicinal products in the treatment of Parkinson’s disease 171 
(EMA/CHMP/330418/2012 rev. 2) 172 

Special consideration should be given to the qualification procedures as such and particularly for 173 
Alzheimer’s disease (see also Annex 1):  174 

http://www.ema.europa.eu/ema/index.jsp?curl=pages/regulation/document_listing/document_listing_175 
000319.jsp&mid=WC0b01ac0580022bb0. 176 

4.  Specific considerations when developing products for the 177 

treatment of Alzheimer´s disease 178 

4.1.  General strategy 179 

The strategy for demonstrating efficacy will depend on the mechanism of action and different 180 
requirements to assess therapeutic efficacy are distinguished according to the stage of the disease (AD 181 
dementia, prodromal/MCI due to AD and preclinical AD), the foreseen treatment effect and 182 
development goal. 183 

http://www.ema.europa.eu/ema/index.jsp?curl=pages/regulation/document_listing/document_listing_000319.jsp&mid=WC0b01ac0580022bb0
http://www.ema.europa.eu/ema/index.jsp?curl=pages/regulation/document_listing/document_listing_000319.jsp&mid=WC0b01ac0580022bb0


 
 
Draft guideline on the clinical investigation of medicines for the treatment of 
Alzheimer’s disease and other dementias  

 

EMA/CHMP/539931/2014  Page 7/35 
 
 

The clinical development strategy also needs to consider whether the new product is intended to be 184 
used in combination with current standard treatment (i.e. cholinesterase-inhibitors, memantine), 185 
whether it is to be developed as an alternative monotherapy, or whether combination of new 186 
compounds targeting similar or different AD pathophysiological mechanisms are envisaged.  187 

A longitudinal model for describing changes in cognition in patients with mild and moderate AD, and for 188 
use in assisting in trial designs in mild and moderate AD has been qualified (see Annex 1). 189 

4.2.  The main goals of treatment for dementia  190 

The main goals of treatment for dementia are: 191 

• Prevention of symptomatic disease by intervention in suspected pathogenic mechanisms at a 192 
preclinical stage.  193 

• Disease modification with slowing or arrest of symptom progression and correlation with evidence 194 
of delay in the underlying neuropathological process. 195 

• Symptomatic improvement, which may consist in enhanced cognition and functional improvement 196 
(monotherapy or adjunctive therapy) 197 

• Symptomatic treatment of behavioural and psychiatric symptoms of dementia (BPSD) 198 

Since a disease modifying effect correlated with a persistent delay in the underlying neuropathological 199 
process is difficult to prove without adequately validated and qualified biomarkers as outcome 200 
parameters, a slowing or delay of clinical decline (cognitive and functional) as demonstrated by 201 
innovative  trial designs may be acceptable as an alternative development goal (see section 8.4.2.). 202 

4.3.  Early pharmacology and pharmacokinetic studies 203 

In the early phases of the development of medicinal products for the treatment of AD, it is important 204 
to establish the pharmacological mechanism(s) on which the drug may be thought to have therapeutic 205 
activity. Characterisation of the primary pharmacodynamic activity of the product (i.e., activity on 206 
receptors/neurotransmitters pathways, activity on the amyloid cascade, activity on Tau aggregation; 207 
activity on neuroinflammation) will influence the subsequent clinical study program. Side effects and 208 
possible surrogate markers of pharmacological activity in volunteers, if available and relevant, might 209 
give some estimation of the appropriate dose range. 210 

In addition to standard pharmacokinetic studies aimed at defining the absorption, distribution, 211 
metabolism and elimination of the drug, population pharmacokinetics (popPK) models may be useful in 212 
simulation of drug concentrations in this mostly older population. 213 

Pharmacokinetic interactions between the test drug, other anti-dementia drugs and other medicinal 214 
products, expected to be given concurrently in clinical practice, should be studied, unless clear 215 
mechanistic based evidence is available that no interaction could be expected. Reference is made to 216 
the drug interaction guideline. Pharmacokinetic studies of the test-drug in patients with hepatic and /or 217 
renal impairment should be performed as appropriate. 218 

The specific characteristics of the mostly older patients have to be taken into account, in particular 219 
possible higher sensitivity to the pharmacodynamics of certain medicinal products. As polypharmacy 220 
will be an important issue in this population, pharmacodynamic interactions between the test drug and 221 
other medicinal products (including psychoactive, antiplatelet and lipid metabolism agents), expected 222 
to be given concurrently with the test drug in clinical practice, should be studied as appropriate. 223 
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4.4.  Exploratory trials  224 

As the research field is rapidly evolving, new targets and novel compounds are being investigated. 225 
Unfortunately the field of AD drug development has witnessed many failures and it is noted that in 226 
some cases, exploratory trials did not provide ‘proof of concept’ to inform Phase 3. Consequently the 227 
large Phase 3 trials often failed to be confirmatory. Exploratory trials in well-characterized patient 228 
populations are therefore strongly encouraged.  229 

The inclusion of the same type of patients at the same stage of the disease in Phases II and III is 230 
advised, as safety issues, but also efficacy signals, may not be the same in different subgroups. These 231 
studies have the following objectives: 232 

• Demonstration of target engagement 233 

• Assessment of short-term adverse reactions from a clinical and laboratory standpoint 234 

• Determination of pharmacokinetic characteristics 235 

• Determination of maximal tolerated doses  236 

• Determination of PK/PD relationship  237 

• Determination of dose-response 238 

• Preliminary evaluation of efficacy 239 

• Proof of concept     240 

The duration of such trials will depend either upon the time to measurable response that is expected, 241 
or may be one of the parameters to be assessed. The value and qualification of several biomarkers has 242 
been progressing considerably and some of them may be used as primary endpoint in proof of 243 
mechanism/principle studies. 244 

5.  Patient characteristics and selection of population 245 

5.1.  Autosomal dominant AD 246 

Autosomal dominant Alzheimer’s disease is caused by several known amyloid-related mutations 247 
(PSEN1, PSEN2, APP). Patients carrying these mutations are being studied in the Dominantly Inherited 248 
Alzheimer Network study and its associated secondary prevention trial. Similar efforts are occurring in 249 
an extended Colombian family with a PSEN1 mutation. Interventional and non-interventional projects 250 
include monitoring of the disease onset and course and pattern of specific biomarkers change over 251 
time from the early completely asymptomatic stages up to the full picture of dementia. Outcome 252 
parameters include cerebrospinal fluid (CSF) biochemical markers of AD, positron emission tomography 253 
(PET) imaging of brain amyloid deposition and brain metabolism , structural imaging with magnetic 254 
resonance imaging (MRI) techniques as well as progressive cognitive and functional impairment 255 
(Reiman 2011, Bateman 2012). Patients with autosomal dominant inherited forms of AD, although 256 
representing less than 1% of cases, serve as an important model for the development of new therapies 257 
and validation of assessment tools. However, the extent to which the pathophysiology of autosomal 258 
dominant AD overlaps with sporadic AD remains to be established.    259 
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5.2.  Sporadic AD 260 

Sporadic AD is a multifactorial disease with a high degree of complexity and represents approximately 261 
99% of AD cases. Neuropathology of AD is characterized by the presence of amyloid beta deposits and 262 
tau tangles in neocortical regions of the brain. The pathological process of AD is known to start 263 
decades before the onset of clinical symptoms; however the exact relationship between 264 
neuropathology and symptoms progression is not yet established.  265 

Validated diagnostic criteria with high sensitivity and specificity are needed to identify homogeneous 266 
study populations. Several sets of diagnostic criteria have been developed; despite similarities 267 
concerning the definition of earlier disease stages they show important differences.  268 

The IWG criteria (Dubois et al. 2007, 2010, 2014) and the NIA-AA criteria (McKhann et al., 2011; 269 
Albert et al. 2011, Sperling et al 2011) similarly distinguish three stages in the AD continuum 270 
(preclinical AD, prodromal AD/MCI due to AD, AD dementia) and are fully detailed below (see 271 
Definitions). 272 

In the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5) the term dementia 273 
is substituted with Major and Mild Neurocognitive Disorder (see Definitions). However, there are no 274 
DSM 5 criteria available at this time for preclinical AD and biomarkers are not included in the definition. 275 

At this stage NIA-AA and IWG criteria are still not fully validated and undergo constant refinement with 276 
a recent revision according to advances in the biomarker field of research as published by IWG (Dubois 277 
2014). Both criteria have in common the recognition of a preclinical stage of the disease, the 278 
acceptance of a diagnosis of AD prior to dementia and the incorporation of AD biomarkers to diagnose 279 
(IWG) or provide support for the diagnosis (NIA-AA) of AD. The differences in terms of how AD is 280 
conceptualized, the terminology used and whether biomarkers should be incorporated in the diagnostic 281 
algorithm are recognized. It is important, that MCI due to AD according to the NIA-AA criteria and 282 
those for Prodromal AD as published by IWG show significant differences and may lead to different 283 
study populations:  284 

IWG: objective memory impairment and positive pathophysiological biomarker mandatory 285 

NIA-AA: subjective or objective memory impairment, positive biomarker supportive but not 286 
mandatory.   287 

In addition, according to the IWG criteria, prodromal AD patients, by definition, do not have any 288 
functional impairment not even in instrumental activities of daily living (iADL); while, the NIA-AA 289 
criteria accept that patients with MCI due to AD could present with minor problems in performing iADL. 290 

It is not settled yet which criteria are the most sensitive and specific in the clinical setting.  From a 291 
regulatory perspective the following considerations can be made. 292 

1. For both IWG and NIA/AA sets of criteria, preclinical AD is defined an asymptomatic at risk 293 
population where the presence of AD pathology is measured by biomarkers. In this respect, the 294 
temporal relationship between amyloid deposit and accumulation and onset of symptoms, is not 295 
yet understood and large longitudinal studies are ongoing that may help to validate the diagnostic 296 
construct of preclinical AD (see section 9). 297 

2. Any recommendation of diagnostic criteria particularly for prodromal AD/ MCI due to AD is still kept 298 
open and all efforts should be focused in detecting a population or homogeneous groups of patients 299 
with a defined rate of progression to AD dementia.  300 
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It is recognized that the clinical characteristics of patients with prodromal/MCI due to AD may overlap 301 
with those at the milder end of the AD dementia spectrum and that, despite all efforts for criteria 302 
harmonization, operationally defined stages of disease are not clearly demarcated. In particular, 303 
prodromal/MCI due to AD and mild AD patients might have similar cognitive impairment and biomarker 304 
values while differentiating for their ability to compensate for the cognitive deficits and for their 305 
functional status at baseline. Selection of patients with early AD for long term disease modification 306 
trials is complex and should not be unnecessarily subdivided in clinical trials if not justified from a 307 
clinical viewpoint. Following this approach, subjects with prodromal AD/MCI due to AD and mild AD 308 
may be studied together. 309 

6.  The role and type of biomarkers  310 

Biomarkers can be theoretically separated according to their potential use in AD trials in:  311 

• diagnostic – for determining diagnosis;  312 

• enrichment – for reinforcing entry criteria;  313 

• prognostic – for determining course of illness and  314 

• predictive – for treatment outcomes and safety assessment.  315 

While biomarkers for the most part still require validation for many of these particular purposes (Morris 316 
2011), cerebrospinal fluid markers as well as MRI and PET imaging markers are qualified for the 317 
enrichment of study populations (see Qualification advices in Annex 1). For the purpose of trial 318 
enrichment CSF and PET amyloid biomarkers are strongly correlated, however it is not clear how much 319 
this depends on the type of assay and the cut-off, so their use as interchangeable enrichment 320 
measures should be justified by data to ensure that a homogeneous population is selected. Although 321 
the performance of CSF Aβ1-42 assays has substantially improved, it is also advised to measure not 322 
only Aβ1-42 but also T-Tau or P-Tau levels (Medina et al. 2014). 323 

Recently in the diagnostic area the approval in the EU of the radiopharmaceuticals florbetapir (18F), 324 
(florbetaben (18F) and flutemetamol (18F) for positron-emission-tomography (PET) imaging of beta 325 
amyloid neuritic plaques in the brain have been another step forward. These diagnostic agents are 326 
licensed (only in conjunction with a proper clinical assessment) for the use in patients who are being 327 
evaluated for Alzheimer’s disease versus other causes of cognitive decline, their clinical utility is being 328 
evaluated in large observational cohorts. 329 

APOE ε4 status may also be used as a means of enrichment. APOE is the major genotype associated 330 
with the risk of developing AD. APOE ε4 homozygotes constitute 2-3% of the population and have a 331 
particularly high risk for developing symptoms of late onset AD. However, generalizability will have to 332 
be justified if only patients with this specific risk factor are included without any data in non-carriers. 333 

The above mentioned diagnostic criteria for AD incorporate the use of biomarkers which show either 334 
the deposition of amyloid products or tau in the brain or CSF, or synaptic or neuronal damage as 335 
indicated in reduced glucose metabolism or grey matter atrophy (Villemagne, 2013). While the core 336 
clinical criteria remain the main landmark of the diagnosis of AD in clinical practice, biomarkers may 337 
increase the specificity of the diagnosis (de Souza 2014).  338 

Downstream topographical markers of brain regional structural and metabolic changes (e.g. 339 
hippocampal atrophy assessed by MRI, cortical hypometabolism by FDG PET) while having insufficient 340 
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pathological specificity may be particularly valuable for detection and quantification of disease 341 
progression. 342 

So far, one specific biomarker cannot be endorsed over other alternatives for the purpose of identifying 343 
those patients who may progress more rapidly, hence increasing clinical trial efficiency and 344 
qualification opinion procedures are encouraged. 345 

To gain evidence for any prognostic or predictive value it would be necessary to test both biomarker 346 
positive and negative patients in one study. 347 

Many activities are underway on new biomarkers that may emerge in the future, e.g. Tau PET imaging,  348 
biomarkers for neuroinflammation, blood  or metabolic signatures (Cavedo et al. 2014; Mapstone et al. 349 
2014; Fiandaca et al. 2014; Villemagne et al. 2015; O´Bryant et al. 2015). 350 

7.  Tools for outcome assessment  351 

As a general comment, measurement tools (cognitive, functional or global) should be externally 352 
validated, pertinent in terms of realistically reflecting symptomatic severity, sufficiently sensitive to 353 
detect changes related to treatment and reliable (inter-rater; test/retest reliability). 354 

They should be calibrated in relation to subpopulations of different social, educational and cultural 355 
backgrounds in order to have validated norms available for the interpretation of the results. They 356 
should be standardised for use in different languages and cultures. The frequency of testing and the 357 
number of equivalent versions of some tools (e.g. highly specific memory tests) should be justified to 358 
ensure that the learning effect with repeated administration is minimal.  359 

Applicants may need to use several instruments to assess efficacy of putative drugs for treatment of 360 
dementing conditions because: 361 

a) there is no ideal measurement instrument at the present time. Whilst a large number of methods for 362 
evaluation of cognitive and functional changes have been suggested, none has convincingly emerged 363 
as the reference technique, satisfying the above set of requirements. Hence the choice of assessment 364 
tools should remain open, provided that the rationale for their use is presented and justified. 365 

b) demented patients are poor observers and reporters of their own symptoms and self-report scales 366 
of behaviour tend therefore to be less sensitive to treatment effects than observer-related instruments, 367 
particularly in moderate to severe disease stages. Caregiver evaluations should therefore be part of the 368 
assessment, even though the risk of bias should not be underestimated in these advanced disease 369 
stages. 370 

It is recommended that each domain is assessed by a rater who should is blinded to treatment 371 
allocation. If side effects exist which can unblind the investigator, all outcome raters should be denied 372 
access to this information as far as possible. Raters should be trained in advance so that variability is 373 
minimised and inter-rater reliability is maximised with the assessment tools used. 374 

Relatively few studies have been performed in patients with severe dementia, so there is a need for 375 
adaptation of assessment tools to allow a comprehensive evaluation of the functional and global 376 
domains with greater emphasis on ADL and behavioural and psychiatric symptoms of dementia 377 
(BPSD). 378 

Efforts are undertaken to develop sensitive and responsive instruments that can be used in earlier 379 
stages of AD either by selecting or dropping individual items of known scales such as the ADAS-cog or 380 
using specific weighting factors of individual items or both. When applying such approaches it is 381 
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important to consider the clinical objective of treating patients and that these objectives are sufficiently 382 
captured by the proposed tool. It may be that other items are necessary to demonstrate a clinically 383 
meaningful benefit for patients, even if those additional items on average do not change as much over 384 
time. Regardless of the approach, new instruments have to demonstrate the capability to measure a 385 
relevant clinical construct. 386 

The following section discusses examples for primary and secondary outcomes that have been used in 387 
previous trials mostly in dementia stages of Alzheimer disease. The list of endpoints cannot be 388 
comprehensive but caveats for the different domains are highlighted. As many others are under further 389 
evaluation, the choice of the instrument for assessment and its applicability for early or advanced 390 
disease stages should be justified in the study protocol. For new assessment tools a validation plan 391 
which includes a prospective study in an independent population should be implemented and scientific 392 
advice and qualification procedures are encouraged. 393 

- Objective cognitive tests 394 

The Alzheimer's Disease Assessment Scale cognitive subscale (ADAS-cog), dealing with memory, 395 
language, construction and praxis orientation, is widely used and can be considered as a standard tool 396 
in trials on patients with mild to moderate Alzheimer’s disease. However, due to ceiling and floor 397 
effects, its sensitivity to change is limited in early and late stages of the disease. By means of adding 398 
additional items to the original ADAS-Classic its responsiveness in patients with milder cognitive 399 
impairment is increased (Skinner et al 2012). Nevertheless, there is a need for the development of 400 
new instruments to address these limitations. The “Neuropsychological Test Battery for Use in 401 
Alzheimer’s Disease” (NTB) showed good psychometric properties in the mild to moderate AD 402 
population (Karin et al., 2014) and has also recently been used as outcome in a prevention study 403 
(Ngandu et al., 2015) 404 

The CDR-SB is a clinician´s interview-based global severity scale that encompasses the sum of the 405 
scores of six items measuring cognition and function. The CDR-SB has recently been validated as a 406 
longitudinal assessment of clinical function (Cedarbaum et al. 2012, Coley et al. 2011) in AD reflecting 407 
changes in both, cognition as well as function, mainly in the very mild or prodromal impairment range. 408 
The CDR-SB scoring requires extensive training and is subject to variability among ethnicity and 409 
languages. 410 

- Activities of daily living 411 

Several scales have been proposed to measure either basic activities of daily living (BADL) which relate 412 
to physical activities, such as toileting, mobility, dressing and bathing or instrumental activities of daily 413 
living (iADL), such as shopping, cooking, doing laundry, handling finances, using transportation, 414 
driving and phoning. However, this concentration on common self-care or domestic activities 415 
disregards many activities, which in recent times may be more appropriate, e.g. use of technology and 416 
this results in low sensitivity to change of most of the used assessment scales today (Sikkes et al., 417 
2012). The Alzheimer Disease Cooperative Study (ADCS-ADL) has been largely used in clinical trials 418 
enrolling patients with mild-to moderate AD, however it failed to detect treatment changes in MCI 419 
(Jekel et al., 2015).  420 

Separate measurement tools of ADL/IADL for early and advanced disease stages are needed, and a 421 
version of the ADSC-ADL has been already adapted for MCI.  The FAQ (Pfeffer et al., 1982) has also 422 
been studied in large cohorts (ADNI) and correlated with the likelihood of progressing to AD dementia.  423 

One of the major issues for use in clinical trials is non-linearity of these changes over time due to 424 
adaptation and coping strategies of the individual patient. In addition, assessment modalities 425 
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(informant-report, self-report, performance-based, clinician rated) are often not compared in validation 426 
studies.   427 

There is no instrument that can be endorsed over others to best assess even minimal changes in iADL 428 
and research should focus on both validating current instruments in specific trial populations or 429 
developing new ones concentrating on items known to be affected even in patients with initial cognitive 430 
decline. For this purpose, assessing items such as handling finances, keeping appointments, and task 431 
accuracy, is suggested, since these items have been shown to be among the most sensitive indicators 432 
of early stages of dementia (Jekel et al., 2015). 433 

- Global Assessment of Change 434 

Global assessment refers to an overall subjective independent rating of the patient’s condition by a 435 
clinician experienced in the management of patients with dementia. Despite certain limitations, the 436 
clinician's global assessment can serve as a useful measure of the clinical relevance of a medicinal 437 
product for treatment of late stage dementia patients. Moreover, global assessment, being in general 438 
more unspecified, allows detection whatever changes occur within treatment. 439 

A global scale allows a single subjective integrative judgement by the clinician on the patient's 440 
symptoms and performance, as opposed to assessing various functions by means of a composite scale 441 
or a set of tests (comprehensive assessment). The Clinician's Interview Based Impression of Change 442 
plus (CIBIC-plus) allows assessment of the global clinical status of the demented patient relative to 443 
baseline, based on information from a semi-structured interview with the patient and the carer, 444 
without consideration of any cognitive performance from any source. The Alzheimer’s Disease 445 
Cooperative Study Unit Clinician’s Global Impression of Change (ADCS-CGIC) is another semi-446 
structured interview based global measure incorporating information from both patient and carer. 447 
Compared to the CIBIC-plus it is more specified with focus on 15 areas including cognition, behaviour 448 
and social and daily functioning. Contrary to global measurement of change, comprehensive 449 
assessment is meant to measure and rate together in an additive way several domains of the illness, 450 
e.g. cognitive deficits, language deficits, changes in affect and impulse control. Scores proven to be 451 
useful in describing the overall clinical condition should be used, such as the Clinical Dementia Rating 452 
(CDR). 453 

- Health related quality of life 454 

Although quality of life is an important dimension of the consequences of diseases, the lack of 455 
sufficient validation of its assessment in the different stages of AD does yet not allow specific 456 
recommendations to be made for regulatory acceptance. Further studies are required to validate 457 
adequate instruments for assessment of these dimensions in patients and their caregivers. In theory, 458 
both generic and disease specific questionnaires may be used in patients with dementia. However, in 459 
practice, it is very important to choose a questionnaire which addresses the key domains of the disease 460 
and is sensitive to reflect clinically meaningful changes. Depending on the disease stage information 461 
regarding quality of life can be obtained by the patient, by family members or professional caregivers. 462 
Based on the different perspectives of the respondent - patient or carer - the information may be 463 
divergent and sometimes even contradictory. This has to be taken into consideration in the process of 464 
validation of semi- or structured interviews and assessment scales before claims about improvement in 465 
quality of life can be achieved. The issue is further complicated by “response shift”. This term reflects 466 
on the change in the internal standards of the respondent: based on psychological, social and cultural 467 
background and resources coping processes will be facilitated, which may lead to an improvement in 468 
quality of life independent from treatment with medicinal products for dementia. These effects are 469 
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clearly different in early and advanced stages of the dementing condition and must be taken into 470 
consideration. 471 

Examples for disease specific quality of life measures are the Alzheimer’s Disease-Related QOL 472 
(ADRQL) and the QOL-Alzheimer’s Disease (QOL-AD), both show sufficient psychometric properties 473 
and studies are ongoing to establish their sensitivity to change.  474 

- Behavioural and Psychiatric Symptoms of Dementia 475 

The Behavioural pathology in Alzheimer Disease Rating Scale (BEHAVE-AD), the Behavioural Rating 476 
Scale for Dementia (BRSD) and the Neuropsychiatric Inventory (NPI) are possible outcome measures; 477 
The Cohen-Mansfield Agitation Inventory (CMAI) is specific to agitation in nursing settings. Newer tools 478 
are under development reflecting the different characteristic signs and symptoms in accordance with 479 
different disease stages (see Section 10). 480 

8.  Clinical Trials in Alzheimer´s disease 481 

8.1.  Efficacy endpoints in AD Dementia  482 

For patients with established AD dementia, efficacy should be assessed in the following three 483 
domains: 484 

1) cognition, as measured by objective tests (cognitive endpoint); 485 

2) (instrumental) activities of daily living (functional endpoint); 486 

3) overall clinical response, as reflected by global assessment (global endpoint). 487 

Efficacy variables should be specified for each of the three domains. Two primary endpoints should be 488 
stipulated reflecting the cognitive and the functional domain. Global assessment should be evaluated 489 
as a key secondary endpoint.  490 

In mild to moderate AD it is necessary to demonstrate an effect of treatment both on cognition and on 491 
functioning, in order to ensure the clinical meaningfulness of the treatment effect and a co-primary 492 
endpoint approach is required.  493 

In severe AD dementia changes in cognitive performance may be less relevant and more difficult to 494 
quantify. Hence functional and global domains may be more appropriate as primary endpoints to 495 
establish clinically relevant symptomatic improvement in this severely impaired population. 496 

Secondary endpoints of interest may include behavioural and psychiatric symptoms (see section 10). 497 
In advanced stages of dementia, behavioural problems with agitation and aggression do occur with 498 
major impact on patients and carers.   499 

8.2.  Efficacy endpoints in Prodromal AD/MCI due to AD 500 

In earlier disease stages, assessment tools need to be more sensitive and it is recognized that the 501 
requirement of two co-primary endpoints addressing cognition and functional activities of daily living 502 
(ADL) might be difficult.  However, it is still necessary to demonstrate the clinical relevance of the 503 
results.   504 

The use of two co-primary endpoints assessing cognition and function is a suitable approach in this 505 
population, however a number of difficulties and limitations of currently available instruments are 506 
recognized. 507 
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Currently used cognitive scales have demonstrated a ceiling effect which makes them not sensitive 508 
enough to detect small changes in cognition and complex neuropsychological batteries may be difficult 509 
to implement in large clinical trials. 510 

In addition, patients who are closer to the onset of dementia have subtle but already noticeable 511 
impairments in their daily functioning, however, extent to which each single individual is capable to 512 
compensate for his/her cognitive deficit and adjust its daily activities is very variable. The progression 513 
of the functional deficit may be very slow creating feasibility issues (sample size estimation and power 514 
of the study) with currently available scales. 515 

Constructing more sensitive item scoring for MCI-specific scales and/or investigating in detail only 516 
those domains that have been shown to be impaired consistently in MCI due to AD/prodromal AD, such 517 
as financial capacity or "new" technology skills, could solve the problem (see above). 518 

Alternatively, a composite scale with a combined assessment of cognition and its impact on daily 519 
functioning, could be used as single primary endpoint in this population. 520 

However, the possibility to combine both cognition and function in one single primary endpoint should 521 
not limit the effort to pursue a comprehensive assessment of the significant contribution of both 522 
domains to the detectable treatment effect. In addition, measures of cognition and function, 523 
instrumental activities, executive functions and health related quality of life should be included as 524 
secondary endpoints to contribute to the overall assessment of efficacy. It is recognized that not all of 525 
these objectives may be achievable. Nevertheless it remains important to establish that the 526 
demonstrated effects of treatment are clinically relevant. 527 

8.3.  Efficacy endpoints in Preclinical AD 528 

For the time being there is no "gold standard" for assessment of treatment effect in patients with 529 
preclinical AD (see section 9). Cognitive endpoints used in primary and secondary prevention trials 530 
have been the diagnosis of dementia (based on cut-off scores), significant cognitive decline and 531 
change in cognitive function based on longitudinal performance on certain tests. Novel outcome tools 532 
sensitive to small neuropsychological changes in this population are being developed, however they are 533 
not yet validated and cannot be endorsed solely as primary endpoints in this population. A time to 534 
event analysis could be a complementary measure in order to obtain a clear definition of responders 535 
and non-responders to support the relevance of any chosen outcome, although feasibility issues 536 
including length of the trial and number of drop-outs are recognized. Until a biomarker will be qualified 537 
as a reliable surrogate measure of treatment effect in absence of a clinically observable change, 538 
patients should be followed up for a sufficient time to capture relevant cognitive changes. 539 

8.4.  Trial Design Features in Alzheimer’s Disease  540 

8.4.1.  Symptomatic treatments 541 

Symptomatic improvement is defined as a treatment effect that is temporary and static over time and 542 
that does not change the overall course of the disease. The study should be designed to show 543 
statistically significant differences in both cognition and function depending on disease stages as 544 
described above. The effect of treatment should be illustrated as change from baseline. In addition, a 545 
definition of response could be provided, in terms of the proportion of patients who achieve a pre-546 
defined clinically meaningful benefit (response).  Responder criteria need to be chosen carefully, taking 547 
account of the natural progression of disease over the course of the trial, e.g., responders might be 548 
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defined as improved to a relevant pre-specified degree in the cognitive endpoint and at least not 549 
worsened in the two other domains (function and global).   550 

It is acknowledged that the feasibility of long term placebo controlled monotherapy studies has become 551 
seriously limited in mild to moderate and severe AD due to the availability of several symptomatic 552 
treatments. However, since substantial differences between placebo patient populations in the different 553 
dementia trials have been shown and improvement without treatment cannot be ruled out the 554 
preferred design option is still a three-arm study comparing the test product to an already approved 555 
treatment and to placebo for assay sensitivity. The active control is needed in order to place the new 556 
treatment in the context of other available symptomatic treatment options. In order to minimize the 557 
ethical concerns for the use of placebo, a placebo controlled trial in which subjects are permitted to 558 
take standard therapy if clinically indicated could be considered, depending on the nature of the new 559 
product.   Stratification according to baseline background therapy should be undertaken and it would 560 
typically be advantageous to include sufficient patients with no baseline background therapy in order to 561 
allow for an evaluation of the new product as monotherapy.  562 

Alternatively a superiority trial versus active control could be considered. Due to concerns over assay 563 
sensitivity, the use of a non-inferiority design versus active control only is unlikely to be acceptable as 564 
pivotal evidence of efficacy.  565 

For prodromal AD/MCI due to AD no products are approved, so placebo is the comparator of choice. 566 

Study duration will be highly dependent on the studied patient population, clinical trials in mild to 567 
moderate AD patients have been traditionally of 6 months duration.  568 

On-treatment follow-up of at least 12 months is recommended (see section 14). Evaluation of efficacy 569 
and safety should be performed at regular intervals, depending on the anticipated rapidity of action of 570 
the medicinal product and the duration of the trial. After the end of the treatment, the state of the 571 
patients should be followed for possible adverse events related to withdrawal treatment for a period 572 
appropriate for the drug being tested.  573 

If the new treatment is intended to be used exclusively as add-on to standard symptomatic treatment 574 
(e.g. AChEI) a simple two way placebo controlled add-on study is the appropriate design. Long term 575 
maintenance in the add-on setting can be demonstrated with a randomized withdrawal design. 576 

8.4.2.  Disease modifying treatments 577 

A medicinal product can be considered to be disease modifying when the pharmacologic treatment 578 
delays the underlying pathological or pathophysiological disease processes. This can be demonstrated 579 
by results that show slowing in the rate of decline of clinical signs and symptoms and when these 580 
results are linked to a significant effect on adequately validated biomarkers. Such biomarkers should 581 
reflect key pathophysiological aspects of the underlying disease process based on a plausible disease 582 
model. 583 

Placebo-controlled trials are mandatory as long as there are no disease-modifying products approved. 584 
Since in many countries symptomatic treatment of dementia with cholinesterase-inhibitors or 585 
memantine is considered as standard of care, particularly in mild to moderate Alzheimer’s disease, 586 
stratification for the use of these medications should be undertaken.   587 

Trial duration should be relevant to the treatment goal. The minimum duration of confirmatory trials 588 
depends on the expected progression rate and the assumed activity of the experimental compound, 589 
e.g. in patients with mild to moderate Alzheimer’s disease, duration of 18 months has been assumed 590 
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to be sufficient in some trials, in prodromal disease stages even longer studies might be necessary . 591 
Depending on the product’s mechanism of action, the timing of the intervention might be critical to the 592 
outcome. If efficacy is demonstrated in prodromal/MCI due to AD patients in a disease modifying trial, 593 
it would be difficult to extrapolate information on treatment initiated at a later stage of the disease 594 
course (moderate or severe dementia). Ideally, efficacy should be demonstrated in two trials at two 595 
different stages along the AD continuum. Alternatively, if efficacy is demonstrated in a single trial, 596 
patients should be followed up for a sufficient time to inform effect in subsequent stages. 597 

A hypothesis of disease modification seems most consistent with a statistical comparison of rates of 598 
change in clinical symptoms over time (slope analysis) between treatment groups. However, it should 599 
be taken into consideration that although it is known that the natural course of disease may be 600 
approximated with a linear model over time, it is yet unclear, whether a linearity assumption holds 601 
true in the situation of a clinical trial with an intervening (potentially disease modifying) treatment 602 
effect and whether the effect of treatment is constant over the treatment course. Moreover, a 603 
pharmacologically reversible effect that increases over time could also lead to such an outcome.   In 604 
consequence clinical outcomes in a parallel group design should be measured at regular intervals to 605 
establish a clinically relevant effect. A slowing in rate of decline over time in the pre-specified 606 
endpoints should be established at (at least) two distinct time points. Such a study should ideally be 607 
enhanced with a phase of delayed-start or withdrawal design. With those designs the length of follow-608 
up is critical since a too short follow-up could show a difference when the curves are actually still 609 
coming together. 610 

Alternatively, the possible disease modifying effect may be addressed by a time-to-event approach. A 611 
time to a pre-specified decline on a clinically relevant endpoint may be preferred in earlier disease 612 
stages to support the relevance of outcomes since symptoms will be minimal and changes over time 613 
might be difficult to assess. The event in question must be an event of clear clinical importance (e.g. 614 
time to dementia) and not simply defined in terms of decline on a rating scale (e.g. a 2 point decline in 615 
ADAS-cog). The time before patients are expected to reach this event must be substantial and the 616 
difference between treatment groups in the median time to event must be of a magnitude that could 617 
not plausibly be attributable to a symptomatic effect.  The described approaches to establish a disease 618 
modifying effect have their drawbacks and may be further hampered by possible improvements in 619 
placebo treated patients, differences in drop-out rates and missing data in general, poor adherence to 620 
treatment, change of treatment response with course of disease, sensitivity of endpoints over time, 621 
etc. Therefore the choice of primary analysis, specification of the statistical model and the fulfilment of 622 
underlying assumptions and requirements should be justified in detail in the study protocol.  623 

Evidence of delay in rate of decline, should be accompanied by evidence of a delay in the progression 624 
of brain neurodegeneration as shown by a biomarker program. 625 
Since, at present, biomarkers are not validated as outcome parameters, the choice of biomarker as 626 
well as the type of analysis is left open, although more weight will be given to those biomarkers 627 
showing, not only target engagement, but also an effect on the downstream disease mechanisms.  628 
In case correlation with relevant biomarkers is unclear, evidence of change in the disease course 629 
supported by an innovative study design as those suggested above together with suitable analyses, 630 
could be acceptable as an alternative treatment goal such as “delay or slowing in rate of decline” if 631 
efficacy in cognition and function is demonstrated (see section 4.2.).  632 

8.4.2.1.  Combination of disease modifying treatments 633 

Since the pathophysiology of AD is known to be multi-factorial, it might be anticipated that 634 
combinations of disease-modifying treatments with complementary mechanisms of action may have an 635 



 
 
Draft guideline on the clinical investigation of medicines for the treatment of 
Alzheimer’s disease and other dementias  

 

EMA/CHMP/539931/2014  Page 18/35 
 
 

important therapeutic role. If two disease-modifying drugs are studied in combination there is 636 
conventionally a requirement to show the contribution of each drug to the targeted mechanisms of 637 
action and to clinical efficacy separately for each drug.  Typically this would require a trial in which the 638 
combination is compared to the two monotherapy arms and to placebo where appropriate. However, it 639 
is acknowledged that a full factorial design may be difficult for disease modifying therapies due to the 640 
large sample sizes required in each arm over long study periods. The exclusion of monotherapy arms 641 
needs to be scientifically justified and the appropriateness of the approach will be evaluated case by 642 
case. Since these strategies are new, scientific advices are encouraged. 643 

9.  Development strategies for disease prevention 644 

The overall goal of primary prevention in dementia is to reduce the incidence of the disease in the 645 
target population. The goal of secondary prevention is to prevent a disease at a preclinical state from 646 
progressing to a later more manifest stage. 647 

Population for prevention trials can be enriched based on genetic markers (APOε4 status, see section 648 
6; for autosomal dominant mutations see section 5.1), biological markers (Aβ and tau CSF levels or 649 
retention of amyloid or tau tracers at PET) or environmental risk factors (vascular or metabolic).  650 

AD is a multifactorial disorder, however the relative contribution of each risk factor to the onset of the 651 
disease is not yet established and it is difficult to translate population risk at an individual level. 652 
Currently there are several ongoing RCTs using multidomain interventions (exercise, management of 653 
metabolic and vascular risk factors, cognitive training, nutritional advice) for prevention of cognitive 654 
impairment and AD dementia. Initial findings from the FINGER trial (Ngandu et al., 2015) suggest that 655 
targeting multiple risk factors simultaneously leads to a protective effect in cognition. The European 656 
Prevention Initiative (www.edpi.org), also aims at bringing new insights into the design of prevention 657 
trials and in addition, prevention trials focusing on lifestyle related factors are ongoing worldwide 658 
(PREVENT-Alzheimer and PROMoTE in Canada and AIBL in Australia).  659 

Pharmacological interventions directed to suspected pathophysiological mechanisms underlying AD at a 660 
pre-symptomatic stage are considered a reasonable approach for prevention strategies.  Placebo 661 
controlled trials should be carried out in enriched populations; however the diagnostic construct of 662 
preclinical AD as well as the disease model in such an early stage still need to be validated and issues 663 
of inter-individual variability and contribution of other risk factors to the progression rate should be 664 
considered. The time course from the accumulation of AD pathology and the onset of clinical symptoms 665 
is not yet established and the capability of the brain to respond and adapt to structural changes differs 666 
largely among individuals (cognitive reserve) and even varies from day to day in any given patient. For 667 
these reasons, from a regulatory perspective, the main goal of treatment in at risk population remains 668 
prevention of cognitive impairment, since no biomarker can be yet considered a valid surrogate 669 
endpoint. 670 

Prevention trials require large samples and long follow up, typically of at least 5 years. However, since 671 
scientific information to provide a firm regulatory framework for prevention trials is still lacking, no firm 672 
recommendation can be made and therefore scientific advice is recommended in case this is pursued. 673 

10.  Behavioural and Psychiatric Symptoms of Dementia 674 

In general symptomatic treatment of AD includes also treatment of behavioural and psychiatric 675 
symptoms of dementia (BPSD) like agitation, aggressive behaviour, apathy, psychosis (delusion and 676 
hallucinations), depressive symptoms, anxiety and sleep disorders. Although not included in the formal 677 

http://www.edpi.org/
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diagnostic categorization of AD, BPSD are highly prevalent in the population of patients with AD, they 678 
are an important cause of clinical deterioration in patients with more advanced stages of dementia and 679 
are associated with increased burden of disease and stress particularly for family members or 680 
caregivers. BPSD are intrinsically variable and fluctuating along the course of the disease and issues of 681 
“pseudospecificity” should be considered. While clusters of behavioural symptoms like agitation and 682 
aggression are more prevalent in advanced stages of dementia, clusters of mood symptoms like 683 
depression and apathy are more common in earlier stages. Whether the aggregation of symptoms and 684 
clusters is empirical or supported by a biological plausibility remains to be established, therefore the 685 
possibility to target a single symptom or cluster of symptoms in the context of BPSD has to be justified 686 
by a strong rationale and would depend on the drug mechanism of action.  687 

10.1.  Efficacy endpoints for behavioural and psychiatric symptoms of 688 
dementia 689 

In order to be considered as a stand-alone indication, symptomatic treatment of BPSD should be 690 
addressed in a separate trial.  This requires reliable and valid measurement tools for the studied 691 
patient population in the specific stages of the disease. Several rating scales have already been used in 692 
clinical trials, they should be chosen on the basis of the target symptoms and the population under 693 
study (see section 7). The development of sensitive tools for behavioural and psychiatric symptoms in 694 
earlier stages of dementia is encouraged. Cognition and function should be measured in these trials as 695 
secondary endpoints in order to exclude a deteriorating effect on these domains. BPSD should also be 696 
evaluated as secondary endpoints in trials targeting cognition and function as primary outcomes, 697 
however a stand-alone indication cannot be extrapolated in this case. 698 

10.2.  Design features for trials in behavioural and psychiatric symptoms of 699 
dementia 700 

A parallel two-arm placebo controlled trial with non-pharmacological treatment as background therapy 701 
should be the design of choice in evaluation of BPSD. This also holds true for agitation studies 702 
considering that risperidone is only licensed for short-term treatment due to specific safety concerns in 703 
this older population. It is acknowledged that non-pharmacological treatments for BPSD are effective 704 
and represent standard of care; moreover environment has a strong influence on treatment outcome. 705 
Both non-pharmacological treatment and environment are highly variable across sites and should be 706 
standardized as much as possible in the context of a clinical trial. For symptomatic treatment of BPSD 707 
in dementia stages of AD a duration of 8 to 12 weeks is recommended, however study duration 708 
depends on the symptoms and their fluctuation and should be justified. Treatment may be prolonged 709 
in clinical practice and longer term data are required to address maintenance of efficacy,  rebound 710 
effect, discontinuation phenomena and safety. An open label extension phase may not be sufficient if 711 
severe issues of safety arise in this vulnerable population, in this case a parallel arm would be 712 
required. 713 

11.  Statistical considerations 714 

As for any trial it is of critical importance to clearly specify the scientific question of interest that the 715 
trial seeks to address.  This should consider, explicitly, post-randomisation events such as patient 716 
withdrawals from randomised treatment or from protocolled follow-up, and use of alternative 717 
therapeutic interventions.  The handling of missing data, particularly resulting from early withdrawals, 718 
is of particular concern in Alzheimer’s disease trials, as the proportion of patients with missing data is 719 
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high and there is no clearly optimal method for handling it in respect of a particular scientific question 720 
of interest. Also, several approaches that are standard in other conditions perform extremely badly 721 
here.  722 

Methods such as last observation carried forward (LOCF) and baseline observation carried forward 723 
(BOCF) are inappropriate, as because the condition generally declines over time. Using these 724 
approaches would mean that patients who withdraw early are likely to be attributed with better values 725 
than would be achieved if they had continued, biasing comparisons in favour of treatments with more 726 
and/or earlier withdrawals. 727 

The mixed model for repeated measures (MMRM) approach also exhibits some disadvantages, the 728 
major concern relating to the scientific question of interest to which this method appears to most 729 
closely relate, even if this has not been clearly specified in trial protocols.  To assess the treatment 730 
effect in a hypothetical scenario that all patients can and will take the treatment as directed is not of 731 
primary interest since the impact of treatment non-compliance and withdrawal is ignored. The MMRM 732 
model tends to be less robust against a decreasing treatment effect difference after treatment 733 
discontinuation, which is one reason why in CNS indications the MMRM model often yields effect 734 
estimates close to those in the subgroup of patients who complete the study as planned. Therefore it is 735 
difficult to endorse the choice of the MMRM model as a routine approach to the primary analysis 736 
because of this concern that the results would tend to overestimate the true treatment effect.  737 

Slope based analyses are also problematic in the presence of early withdrawals if they assume the 738 
same slope after patient discontinuation as before. 739 

Alternative choices of primary analysis method should also be considered. Possibilities include 740 
responder analyses which treat any treatment discontinuation as a non-response, or non-parametric 741 
rank analyses which rank first according to the time of drop-out and then by the measured score at the 742 
time of drop-out (or planned end of study). Rank and responder analyses do not allow for a simple 743 
interpretation of the clinical relevance of the treatment effect size on the original scale, however they 744 
are easy to apply methods to establish the existence of a statistically significant effect, and additional 745 
analyses could then be used to estimate the size of the benefit. 746 

Notwithstanding the attendant risks of bias arising from differential patient dropout, methods using 747 
placebo data to impute missing values in the active arm could be useful, as could other modelling of 748 
the expected loss of effect after treatment discontinuation. Tipping point analyses which explore how 749 
bad the results for patients with missing data would have to be before a positive result is lost could be 750 
conducted. Whatever choice is made must be prespecified and fully justified in the protocol.  751 

If feasible, patients withdrawn from treatment should be followed-up to capture the key endpoints and 752 
an analysis based on these data could be conducted. 753 

The primary analysis will also have to be accompanied by several sensitivity analyses, not all of which 754 
should be based on the same assumptions. These could include the MMRM analysis and slope based 755 
analyses. LOCF and BOCF are not considered useful even as sensitivity analyses.  756 

Different considerations apply if the objective of the analysis is concerned with the theoretical nature of 757 
a treatment effect rather than establishing the expected benefit of treatment in the population. An 758 
example of such a situation is the analysis of data from a delayed-start period where the objective is to 759 
evaluate whether delayed start patients would “catch up” to early start patients if both groups continue 760 
treatment. In these situations use of an MMRM type approach to the analysis could be justified.  761 
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12.  Other Dementias 762 

Although specific recommendations for other types of dementias are beyond the scope of this 763 
document the same principles for symptomatic and disease modifying treatment approaches as for AD 764 
apply. Other dementias and dementia syndromes thus are only briefly addressed below. Depending on 765 
the disease stage validated clinical and biomarker instruments should be used as endpoints. In the 766 
following paragraphs some principle characteristics of the most common other dementias are briefly 767 
summarized. However, for more detailed recommendations scientific advice is recommended.  768 

Mixed Dementia and Mixed AD 769 

A large proportion of patients with dementia show evidence of multiple overlapping neuropathological 770 
processes. Mixed AD has been reported to represent at least 50% of all AD cases at autopsy and 771 
according to IWG has to be distinguished from atypical AD with atypical clinical presentations such as 772 
posterior variant, logopenic variant of primary progressive aphasia and frontal variant.  773 

Very often AD and Vascular Dementia (VaD) coexist with combination of neurodegenerative and 774 
vascular changes but also other pathologies might contribute to cognitive decline in patients with 775 
mixed dementia (MIXD), e.g. normal pressure hydrocephalus, hippocampal sclerosis and other 776 
dementias such as Lewy body dementias, fronto-temporal dementia and Huntington disease.  777 

The IWG criteria similarly to NIA-AA propose that for mixed AD diagnosis there must be evidence of 778 
typical or atypical AD based on clinical phenotype with at least one concurrent in-vivo evidence of 779 
Alzheimer´s pathology. Additionally, clinical as well as neuroimaging or biochemical evidence of the co-780 
existing disorder should be present.  781 

Generally, it is recommended to start the development program in the “pure” disease forms and only 782 
thereafter extend the scope of development to the mixed forms.  783 

Vascular Dementia 784 

In clinical trials vascular dementia has traditionally been diagnosed by the Hachinski Score and its 785 
modified versions or the criteria of the National Institute of Neurological Disorders and Stroke - 786 
Association Internationale pour la Recherche et l’Enseignement en Neurosciences (NINDS-AIREN). 787 
Similarly to the NINCDS-ADRDA criteria for AD the NINDS-AIREN criteria allow to distinguish between 788 
possible and probable disease, they show high specificity but low sensitivity for vascular dementia. 789 
Some trials on vascular dementia also used the criteria from the State of California Alzheimer’s Disease 790 
Diagnostic and Treatment Centres (ADDTC) as inclusion criteria, that show high sensitivity but lower 791 
specificity. Independent of the criteria used for VaD inter-rater reliability is usually lower than in AD. 792 
Thus it is hardly surprising that in comparative studies different patient populations have been 793 
identified by the use of different criteria. Therefore, for regulatory purposes the NINDS-AIREN criteria 794 
with their high specificity are still preferred until better criteria become available. Longer efficacy 795 
studies of at least 12 months for symptomatic treatments might be needed since changes of symptoms 796 
over time evolve more slowly.  797 

Lewy body dementias 798 

Based on recent research Parkinson´s disease dementia (PDD) and dementia with Lewy bodies (DLB) 799 
are subsumed under the umbrella term Lewy body dementias, (LBD). Lewy body dementia is 800 
considered to be the second most frequent type of neurodegenerative dementia after Alzheimer´s 801 
disease. However, based on the differing temporal sequence of key symptoms and clinical features in 802 
PDD and DLB a distinction of these concise subtypes is still considered justified. 803 
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Patients with Parkinson’s disease show an increased risk for dementia based on epidemiological 804 
studies. The prevalence of dementia in Parkinson’s disease is between 24 and 50 % and 3 to 4 % of 805 
the total dementia burden is due to Parkinson’s disease. Operationalised criteria for patients with PDD 806 
have been proposed recently, however data on sensitivity and specificity have not been fully 807 
established. A current pragmatic approach requires at least one year of major parkinsonian motor 808 
symptoms before the onset of dementia symptoms appears. 809 

In dementia with Lewy Bodies (DLB), the criteria by McKeith et al. (2005) have become a standard for 810 
studies that show a very high specificity but low sensitivity; besides the presence of dementia, clinical 811 
core features of DLB consist of rapid fluctuations in attention and concentration, recurrent visual 812 
hallucinations and spontaneous and fluctuating features of parkinsonism. Recently, low dopamine 813 
transporter uptake has been incorporated into the revised diagnostic criteria as additional suggestive 814 
parameter. 815 

Fronto-temporal Dementia  816 

Fronto-temporal dementia (FTD) is considered as common cause of dementia in people under the age 817 
of 65. It is a clinically and pathologically heterogeneous disease (Chare et al. 2014). The recent 818 
International consensus papers recognise four main clinical variants - a behavioural variant (bvFTD) 819 
characterised by prominent early personality or behavioural changes (Raskovsky et al. 2011) and three 820 
primary progressive aphasia (PPA) syndromes (Gorno-Tempini et al. 2011): a non-fluent/agrammatic 821 
variant or nfv-PPA (previously known as progressive non-fluent aphasia), a semantic variant or sv-PPA 822 
(previously known as semantic dementia) and a logopenic variant or lv-PPA. The latter syndrome is 823 
distinguished by impairment of lexical retrieval and sentence repetition.  824 

The revised criteria for behavioural variant frontotemporal dementia (bvFTD) improved diagnostic 825 
accuracy compared with previously established criteria (Neary et al 1998, McKhann et al 2001). They 826 
are structured as a diagnostic hierarchy in possible, probable and definite FTD, the latter requiring 827 
histopathological confirmation. Three major pathological subtypes of frontotemporal lobar degeneration 828 
are distinguished (FTLD-tau, FTLD-TDP or FTLD-FUS) (Mackenzie et al. 2010). Currently, no validated 829 
biomarkers are available that allow one to positively demonstrate the presence of the underlying hall 830 
mark lesions in vivo and to discriminate between the etiological subtypes. A proportion of clinically 831 
diagnosed FTD patients have underlying AD pathology and careful evaluation is required especially in 832 
patients presenting with the logopenic variant (lv-PPA).  833 

Huntington´s disease 834 

Other rare conditions associated with dementia such as Huntington’s Disease can be diagnosed by 835 
detection of their genetic abnormality, e.g. “Huntingtin” can be reliably measured by a blood test, 836 
which allows confirmation or exclusion of Huntington’s disease with great accuracy. 837 

13.  Studies in special populations 838 

Depending on the diagnostic entity studied different age groups might be necessary, e.g. old versus 839 
very old patients with AD. A reasonable number of elderly patients (>65 years, >75 and > 85 years, 840 
respectively) should be included in the therapeutic confirmatory studies. The number of subjects 75 841 
years and older included in (pivotal) trials should be sufficient to assess both efficacy and safety in this 842 
group. 843 
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14.  Safety evaluations 844 

In general the content of ICH E1 should be taken into consideration. 845 
Identified adverse events should be characterised in relation to the duration of treatment, the applied 846 
dosage, the recovery time, particularly the different age groups (e.g. old and oldest-old patients) and 847 
other relevant variables. Clinical observations should be supplemented by appropriate laboratory tests 848 
and electrophysiological recordings (e.g. electrocardiogram).  849 
All adverse events occurring during the course of clinical trials must be fully documented with separate 850 
analysis of serious adverse drug events, adverse events leading to drop-outs and a fatal outcome. 851 
Special efforts should be made to assess potential adverse effects that are characteristic of the class of 852 
drugs being investigated depending on the action on distinct receptor sites or enzymes, e.g. 853 
cholinomimetic effects of cholinesterase inhibitors. MRIs are needed for monitoring amyloid related 854 
imaging abnormalities (ARIA) such as bleeding (ARIA-H), signs of inflammation and/or oedema (ARIA-855 
E) and skin examinations are recommended for BACE inhibitors. 856 
In short term trials, on treatment follow up of at least 12 months beyond the double blind phase is 857 
recommended. This can be achieved with an open label trial extension in patients considered as 858 
responders and desiring continuing the treatment. In addition to responding adequately to an ethical 859 
issue, this allows to accumulate data on medium/long term safety of the drug and to estimate the 860 
maximal duration of the symptomatic effects.  861 

14.1.  Neurological adverse events 862 

Depending on the dementia subtype special attention should be given to the occurrence or 863 
exacerbations of neurological adverse events, particularly cerebrovascular events, extrapyramidal 864 
symptoms, disorientation, further impairment of gait, occurrence of seizures, encephalopathy etc. 865 
Based on the mechanism of action and target engagement specific neurological adverse events might 866 
occur and need special monitoring. Treatment with monoclonal antibodies targeting fragments of β-867 
amyloid has shown to cause amyloid-related imaging abnormalities (ARIA) of various degrees and 868 
frequency depending on product activity, product target, dose, and patients characteristics (APOε4 869 
status or others). Depending on the nature and specific binding characteristics of the antibody the risk 870 
for ARIA-E may be less likely. Since the clinical significance of these events is yet to be established, 871 
information as to whether a risk management plan (RMP) or simple monitoring is needed, has to be 872 
gathered during exploratory trials, where MRI monitoring is mandatory.  Also the effect of withdrawal 873 
of the test drug should be systematically monitored. 874 

14.2.  Psychiatric adverse events 875 

Depending on the dementia subtype specific attention should be paid to the occurrence of 876 
hallucinations and other signs and symptoms of affective or psychotic disorders. Other neuro-877 
behavioural abnormalities, particularly disorientation, agitation and aggressive behaviour should be 878 
recorded depending on the pharmacodynamic profile of the test drug. Specific claims in this respect, 879 
e.g. improvement of neuro-behavioural abnormalities, have to be based on specific studies. 880 
 881 
Overdose and suicide 882 
Depending on the mechanism of action risks and effects of overdose should be studied, therefore the 883 
potential for the test product to precipitate suicidal thoughts and behaviour should be actively 884 
measured using validated rating scales (e.g. InterSePT Scale for Suicidal Thinking, Columbia Suicidality 885 
Severity Rating Scale (C-SSRS) or other validated instruments). Rates of suicidal events (from suicidal 886 
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ideation to completed suicide) should be presented and narrative summaries of suicidal patient 887 
statements or behaviours should be provided. 888 

14.3.  Cardiovascular adverse events 889 

Depending on the dementia subtype and the pharmacodynamic profile of the medicinal product its 890 
effects on the cardiovascular system, e.g. occurrence of orthostatic hypotension, the potential to 891 
induce arrhythmias, or increased risk of myocardial infarction should be monitored.  892 

14.4.  Long-term safety 893 

The total clinical experience must generally include data on a large and representative group of 894 
patients (see EC Guideline on population exposure), it should be considered that long term safety may 895 
be different in the distinct subtypes of dementia, e.g. AD vs. VAD and PDD and the different age 896 
groups (younger vs. old and very old). Special consideration must be given to patient populations in 897 
early disease stages (preclinical, prodromal), which might be treated for many years in an 898 
asymptomatic stage, but certain adverse reactions might be evident. 899 
For the moment, studies on morbidity and mortality are not required before marketing authorisation. 900 
However, effects on mortality should be monitored on a long term basis particularly for patient 901 
populations in an asymptomatic stage. This will be done post-marketing by implementing a risk 902 
minimization and a risk management plan. 903 

Definitions 904 

International Working Group (IWG) criteria 905 

a) Prodromal AD 906 

Predementia AD is represented by prodromal AD, with episodic memory impairment that is insufficient 907 
to disrupt the performance of accustomed instrumental activities of daily living (IADL). 908 

b) AD dementia 909 

Indicates that episodic memory loss and other cognitive symptoms are sufficient to interfere with the 910 
usual performance of IADL  911 

c)  Preclinical AD  912 

Refers to the stage of AD that is not clinically expressed; that is, although the molecular pathology of 913 
AD is present in the brain, symptoms are absent. The use of preclinical signifies that this stage can 914 
only be detected by AD biomarkers, and not by currently available clinical methods. They are further 915 
subdivided in 916 

1. Asymptomatic at risk: cognitively normal individual with evidence of AD molecular pathology. It is 917 
not known whether progression to symptomatic AD will occur. 918 

2. Presymptomatic AD: individuals with autosomal dominant gene mutations which almost certainly 919 
will develop the disease. 920 

IWG-2 criteria for typical AD (A pus B at any stage) 921 

A Specific clinical phenotype 922 
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• Presence of an early and significant episodic memory impairment (isolated or associated with other 923 
cognitive or behavioural changes that are suggestive of a mild cognitive impairment or of a 924 
dementia syndrome) that includes the following features: 925 

- Gradual and progressive change in memory function reported by patient or informant over 926 
more than 6 months 927 

- Objective evidence of an amnestic syndrome of the hippocampal type, based on significantly 928 
impaired performance on an episodic memory test with established specificity for AD, such as 929 
cued recall with control of encoding test 930 

B In-vivo evidence of Alzheimer´s pathology (one of the following) 931 

• Decrease Aβ1-42 together with increased T-tau or P-tau in CSF 932 

• Increased tracer retention on amyloid PET 933 

• Alzheimer´s disease Autosomal dominant mutation present (in PSEN1,PSEN2, or APP) 934 

IWG-2 criteria for atypical AD (A plus B at any stage) 935 

A Specific clinical phenotype (one of the following) 936 

• Posterior variant of AD (including) 937 

- An occipitotemporal variant defined by the presence of an early, predominant, and progressive 938 
impairment of visuoperceptive functions or of visual identification of objects, symbols, words or 939 
faces 940 

- A biparietal variant defined by the presence of early, predominant, and progressive difficulty 941 
with visuospatial function, features of Gerstmann syndrome, of Balint syndrome, limb apraxia or 942 
neglect 943 

• Logopenic variant of AD defined by the presence of an Early, predominant, and progressive 944 
impairment of single word retrieval and in repetition of sentences, in the context of spared 945 
semantic, syntactic, and motor speech abilities 946 

• Frontal variant of AD defined by the presence of early, predominant, and progressive behavioural 947 
changes including association of primary apathy or behavioural disinhibition, or predominant 948 
executive dysfunction on cognitive testing 949 

• Down´s syndrome variant of AD defined by the occurrence of a dementia characterised by early 950 
behavioural changes and executive dysfunction in people with Down´s syndrome 951 

B In-vivo evidence of Alzheimer´s pathology (one of the following) 952 

• Decrease Aβ1-42 together with increased T-tau or P-tau in CSF 953 

• Increased tracer retention on amyloid PET 954 

• Alzheimer´s disease Autosomal dominant mutation present (in PSEN1,PSEN2, or APP) 955 

IWG-2 criteria for mixed AD (A plus B) 956 

A Clinical and biomarker evidence of AD (both are required) 957 

• Amnestic syndrome of the hippocampal type or one of the clinical phenotypes of atypical AD 958 
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• Decrease Aβ1-42 together with increased T-tau or P-tau in CSF, or increased tracer retention in 959 
amyloid PET 960 

B Clinical and biomarker evidence of mixed pathology 961 

For cerebrovascular disease (both are required) 962 

• Documented history of stoke of focal neurological features, or both 963 

• MRI evidence of one or more of the following corresponding vascular lesions, small vessel disease, 964 
strategic lacunar infarcts, or cerebral haemorrhages 965 

For Lewy body disease (both are required) 966 

• One of the following: extrapyramidal signs, early hallucinations, or cognitive fluctuations 967 

• Abnormal dopamine transporter PET scan 968 

National Institute on Aging - Alzheimer Association (NIA-AA) criteria 969 

a) Preclinical AD 970 

requires in vivo molecular biomarkers of AD are present, but clinical symptoms are absent. 971 

b) MCI due to AD 972 

requires evidence of intra-individual decline, manifested by 973 

a. A change in cognition from previously attained levels, as noted by self- or informant report 974 
and/or the judgment of a clinician. 975 

b.  Impaired cognition in at least one domain (but not necessarily episodic memory) relative to 976 
age-and education-matched normative values; impairment in more than one cognitive domain 977 
is permissible. 978 

c. Preserved independence in functional abilities, although the criteria also accept ‘mild problems’ 979 
in performing IADL even when this is only with assistance (i.e. rather than insisting on 980 
independence, the criteria now allow for mild dependence due to functional loss). 981 

d. No dementia, which nominally is a function of c (above). 982 

e. A clinical presentation consistent with the phenotype of AD in the absence of other potentially 983 
dementing disorders. Increased diagnostic confidence may be suggested by 984 

(1) Optimal: A positive Aβ biomarker and a positive degeneration biomarker 985 

(2) Less optimal: 986 

(a) A positive Aβ biomarker without a degeneration biomarker 987 

(b) A positive degeneration biomarker without testing for Aβ biomarkers 988 

c) AD dementia 989 

requires  990 

a. The presence of dementia, as determined by intra-individual decline in cognition and function. 991 

b. Insidious onset and progressive cognitive decline. 992 
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c. Impairment in two or more cognitive domains; although an amnestic presentation is most 993 
common, the criteria allow for diagnosis based on nonamnestic presentations (e.g. impairment 994 
in executive function and visuospatial abilities). 995 

d. Absence of prominent features associated with other dementing disorders. 996 

e. Increased diagnostic confidence may be suggested by the biomarker algorithm discussed in the 997 
MCI due to AD section above. 998 

Comparison IWG and NIA-AA criteria for clinical diagnosis of Alzheimer´s 999 
disease (Morris 2014) 1000 

 1001 

DSM-5 1002 

Major and Mild Neurocognitive Disorders  1003 

Major Neurocognitive Disorder 1004 

Diagnostic Criteria 1005 
 1006 
A. Evidence of significant cognitive decline from a previous Ievel of performance in one or more 1007 

cognitive domains (complex attention, executive function, learning and memory, language, 1008 
perceptual-motor, or social cognition) based on: 1009 
1. Concern of the individual, a knowledgeable informant, or the clinician that there has been a 1010 
significant decline in cognitive function; and  1011 
2. A substantial impairment in cognitive performance, preferably documented by standardized 1012 
neuropsychological testing or, in its absence, another quantified clinical assessment. 1013 

B. The cognitive deficits interfere with independence in everyday activities (i.e., at a minimum, 1014 
requiring assistance with complex instrumental activities of daily living such as paying bills or 1015 
managing medications). 1016 

C. The cognitive deficits do not occur exclusively in the context of a delirium. 1017 
D. The cognitive deficits are not better explained by another mental disorder (e.g., major depressive 1018 

disorder, schizophrenia). 1019 
 1020 
Specify whether due to: 1021 
Alzheimer's disease 1022 
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Frontotemporal lobar degeneration 1023 
Lewy body disease  1024 
Vascular disease  1025 
Traumatic brain injury 1026 
Substance/medication use 1027 
HIV infection 1028 
Prion disease 1029 
Parkinson's disease 1030 
Huntington's disease 1031 
Another medical condition 1032 
Multiple etiologies 1033 

Unspecified  1034 

Mild Neurocognitive Disorder 1035 

Diagnostic Criteria 1036 
 1037 
A. Evidence of modest cognitive decline from a previous level of performance in one or more 1038 
cognitive domains (complex attention, executive function, learning and memory, language, perceptual 1039 
motor, or social cognition) based on: 1040 

1. Concern of the individual, a knowledgeable informant, or the clinician that there has 1041 
been a mild decline in cognitive function; and 1042 
2. A modest impairment in cognitive performance, preferably documented by standardized 1043 

neuropsychological testing or, in its absence, another quantified clinical assessment. 1044 
B. The cognitive deficits do not interfere with capacity for independence in everyday activities 1045 
(i.e., complex instrumental activities of daily living such as paying bills or managing medications are 1046 
preserved, but greater effort, compensatory strategies, or accommodation may be required). 1047 
C. The cognitive deficits do not occur exclusively in the context of a delirium. 1048 
D. The cognitive deficits are not better explained by another mental disorder (e.g., major 1049 
depressive disorder, schizophrenia). 1050 
 1051 
Specify whether due to: 1052 
Alzheimer's disease 1053 
Frontotemporal lobar degeneration 1054 
Lewy body disease 1055 
Vascular disease 1056 
Traumatic brain injury 1057 
Substance/medication use 1058 
HIV infection 1059 
Prion disease 1060 
Parkinson's disease 1061 
Huntington's disease 1062 
Another medical condition 1063 
Multiple etiologies 1064 
Unspecified 1065 

Major or Mild Neurocognitive Disorder  1066 
Due to Alzheimer's Disease 1067 

Diagnostic Criteria 1068 
 1069 
A. The criteria are met for major or mild neurocognitive disorder. 1070 
B. There is insidious onset and gradual progression of impairment in one or more cognitive 1071 
domains (for major neurocognitive disorder, at least two domains must be impaired). 1072 
C. Criteria are met for either probable or possible Alzheimer's disease as follows: 1073 
For major neurocognitive disorder: 1074 
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Probable Alzheimer's disease is diagnosed if either of the following is present; otherwise, possible 1075 
Alzheimer's disease should be diagnosed. 1076 

1. Evidence of a causative Alzheimer's disease genetic mutation from family history or genetic 1077 
testing. 1078 

2. All three of the following are present: 1079 
a. Clear evidence of decline in memory and learning and at least one other cognitive domain 1080 

(based on detailed history or serial neuropsychological testing). 1081 
b. Steadily progressive, gradual decline in cognition, without extended plateaus. 1082 
c. No evidence of mixed etiology (i.e., absence of other neurodegenerative or 1083 

cerebrovascular disease, or another neurological, mental, or systemic disease or condition 1084 
likely contributing to cognitive decline). 1085 

For mild neurocognitive disorder: 1086 

Probable Alzheimer's disease is diagnosed if there is evidence of a causative Alzheimer's disease 1087 
genetic mutation from either genetic testing or family history. 1088 

Possible Alzheimer's disease is diagnosed if there is no evidence of a causative Alzheimer's disease 1089 
genetic mutation from either genetic testing or family history, and all three of the following are 1090 
present: 1091 

1. Clear evidence of decline in memory and learning. 1092 
2. Steadily progressive, gradual decline in cognition, without extended plateaus. 1093 
3. No evidence of mixed etiology (i.e., absence of other neurodegenerative or cerebrovascular 1094 

disease, or another neurological or systemic disease or condition likely contributing to 1095 
cognitive decline). 1096 

D. The disturbance is not better explained by cerebrovascular disease, another neurodegenerative 1097 
disease, the effects of a substance, or another mental, neurological, or systemic disorder. 1098 
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Annex 1 1274 

Qualification opinions in AD: 1275 

1. Qualification opinion of Alzheimer’s disease novel methodologies/biomarkers for the use of CSF AB 1276 
1-42 and t-tau and/or PET-amyloid imaging (positive/ negative) as biomarkers for enrichment, for use 1277 
in regulatory clinical trials in mild and moderate Alzheimer’s disease (EMA/CHMP/SAWP/893622/2011) 1278 

2. Qualification opinion of novel methodologies in the predementia stage of Alzheimer’s disease: 1279 
cerebro -spinal fluid related biomarkers for drugs affecting amyloid burden 1280 
(EMA/CHMP/SAWP/102001/2011)   1281 

3. Qualification opinion of low hippocampal volume (atrophy) by MRI for use in clinical trials for 1282 
regulatory purpose - in pre-dementia stage of Alzheimer’s disease (EMA/CHMP/SAWP/809208/2011) 1283 

4. Qualification opinion of Alzheimer’s disease novel methodologies/biomarkers for PET amyloid 1284 
imaging (positive/negative) as a biomarker for enrichment for use – in predementia AD clinical trials 1285 
(EMA/CHMP/SAWP/892998/2011) 1286 

5. Qualification opinion of a novel data driven model of disease progression and trial evaluation in mild 1287 
and moderate Alzheimer’s disease (EMA/CHMP/SAWP/567188/2013) 1288 

 1289 

Annex 2 1290 

Model of dynamic biomarkers of the AD associated pathological changes (after Jack et al. 1291 
2013) 1292 

 1293 

 1294 
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