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Study protocol

Title

Anti- 5 -amyloid monoclonal antibody treatment for mild-to-moderate Alzheimer's
disease

Background

Dementias are a group of devastating illnesses in the later life, and have
horrendous impact upon not only the patient but also the family members. Due to
the increased longevity around the world, the number of patients with dementia also
increases and imposes significant burden to the healthcare system in every aspect.
Alzheimer’s disease is the leading cause among various types of dementia, with the
characteristic clinical manifestations of progressive memory decline, neuropsychiatric
symptoms and executive dysfunction. According to World Alzheimer Report 2009 of
Alzheimer Disease International (ADI), it has been estimated that 36 million people
worldwide are living with dementia, with numbers doubling every 20 years to 66
million by 2030, and 115 million by 2050.(1)

As early as Alois Alzheimer found in 1907, Alzheimer’s disease is characterised
with the hallmark neuropathological findings of diffuse intraneuronal neurofibrillary
tangles and neuritic extracellular amyloid plagues (the so-called senile plaques) in
the brain. These neuropathological findings shed the light on understanding the
aetiological mechanisms and have significant influence upon the development of
treatment and researches. Early biochemical research found that neurofibrillary
tangles are composed of paired helical filaments of hyperphosphorylated tau
proteins, a microtubule-associated protein, and senile plaques are mainly composed
of beta—amyloid peptide (A 51-42), a product from alternative amyloid precursor
protein (APP) metabolic pathway. Amyloid cascade hypothesis first proposed by
Hardy et al in 1991 suggested that the development of senile plaques is prior to
neurofibrillary tangles and also precipitates its formation(2). Along with later
modifications(3), amyloid cascade hypotheses predominates the development of
therapeutic approaches, focusing on preventing the production and aggregation of A
5.

In the past decade, extensive compounds working on different stages of amyloid
pathway have been developed, but most of them failed although there are still some
in development. Currently, immunotherapies aiming at elimination of excessive A 5
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in the brain appear most promising as many have reached Phase Il or Phase Il clinical
trials(4, 5). Among various immunotherapies, monoclonal antibody treatment
attracts most focuses and expectations. Unfortunately, the efficacy remains

controversial and systematic review of this treatment is still lacking.

OBIJECTIVES

The objectives are to examine the effectiveness and safety of anti-beta-amyloid

monoclonal antibody treatment for mild-to-moderate Alzheimer's disease through a

systematic review. The specific research questions are:

1. What is the efficacy of anti- 5-amyloid monoclonal antibody treatment for
mild-to-moderate Alzheimer's disease?

2. What is the safety of anti- 5-amyloid monoclonal antibody treatment for

mild-to-moderate Alzheimer's disease?

METHODS

This systematic review protocol was developed using guidance from the PRISMA
Statement.(6)

Criteria for considering studies for this review

Type of studies
Studies should use anti-beta-amyloid monoclonal antibody treatment. Experimental
studies (i.e. randomised controlled trials, quasi-randomised trials, controlled clinical

trials) will be included.

Type of participants

Patients with both genders diagnosed of Alzheimer’s disease according to
internationally accepted criteria such as International Classification of Diseases (ICD)
by World Health Organisation (WHO), current version of Diagnostic and Statistical
Manual (DSM-IV-TR) by American Psychiatric Association (APA), and the criteria by
National Institute of Neurological and Communicative Disorders and Stroke and the
Alzheimer’s Disease and Related Disorders Association (NINCDS-ADRDA) will be
included.

Type of interventions

The following interventions will be compared:
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1. Compounds of anti- 5 -amyloid monoclonal antibody versus placebo

2. Compounds of anti- 5 -amyloid monoclonal antibody versus no treatment.

Type of outcome measurement
Primary outcomes
® The efficacy of mitigating cognitive decline. It will be judged by the change
scores of validated tools measuring cognitive status such as Mini-mental state
examination or Alzheimer’s Disease Assessment Scale-Cognitive subscale
(ADAS-Cog).
® Adverse effects. Adverse effects will be judged according to the ICH-GCP definition
of serious adverse events. It is defined as any untoward medical occurrence that
results in death, is life-threatening, requires inpatient hospitalization or
prolongation of existing hospitalization, results in persistent or significant disability
or incapacity, or is a congenital anomaly/birth defect. The number of serious
adverse events in each group will be taken for investigation.
® Quality of life. The quality of life receiving the treatment will be judged by the
changed scores of validated scales for quality of life measurement, such as EQ-5D,
WHOQQOL, etc.

Secondary outcomes
® Progression and regression of disease. This outcome will be assessed by the

change in residence.

Search methods for identification of studies

Electronic searches

The main electronic literature database search will be performed in MEDLINE-OVID,
EMBASE-OVID, Cochrane Central Register of Controlled Trials (CENTRAL) and Web of
Science. Librarians in the University College London library will be consulted for

aiding the literature search in the above databases.

Searching other resources

Grey literature search will also be conducted by searching trial registry websites,
conference proceeding abstracts, and key journal. Manufacturers of the agents will
also be contacted if there are missing key information. The results from literature
search will recorded in the electronic data extraction form.

There is no limitation of language and publication status for the above studies. For

those reports not written in English will be translated.
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Data collection and analysis

Selection of studies

The title and abstracts of the studies selected by the eligible criteria will be scanned
by the author (Yang, YJ) and another independent scholar (Kao, CL). All potentially
relevant studies will be assessed by full-text versions.

Data extraction and management

The data will be extracted independently by the author (YYJ) and the independent
scholar (KCL) using the tool based on guidance in the Cochrane Handbook of
Systematic Review of Interventions (7). The data will be extracted and then
categorized by study characteristics (i.e. study design, year of conduct, length of
study), patient characteristics (i.e. carrier or APO ¢ -4 gene, dementia severity),
primary outcome results, and secondary outcome results. Efforts will be done to
identify the data from the same group in multiple publications so as to avoid
duplicated data in the meta-analysis. Any disagreement will be resolved by discussing
with a third person (Liao, YC).

Assessment of risk of bias in included studies

Methodological quality and risk of bias assessment will be performed in two parts.
First, the Cochrane Risk of Bias Tool (7) will be used to appraise the included studies
either they are experimental studies or observation studies (i.e. cohort and
case-control studies). Six domains will be considered and addressed:

1. Selection bias: generation of a randomised sequence and concealment of
allocation prior to assignment.

Performance bias: blinding of participants and personnel during the study.
Detection bias: blinding of outcome assessors.

Attrition bias: incomplete outcome data.

Reporting bias: selective outcome reporting.

AN

Other bias: other bias of concerns that are not addressed in the above domains.
Then in second part, Grading of Recommendations Assessment Development and
Evaluation (GRADE) will be used to assess the relevance and level of evidence across

studies with the production of Summary of findings tables.(8)

Measurement of treatment effect
Binary outcomes will be analysed by calculating the relative risk (RR) for each study.

95% confidence interval (Cl) will be expressed for the uncertainty. On the other hand,
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continuous outcomes will be analysed by calculating the mean difference with 95%
Cl.

Unit of analysis issues

If there are more than two arms in a trial to be included in the meta-analysis and one
treatment group is to be calculated more than once, then the number of events and
the number of participants in that group will be divided by the number of treatment

comparisons made.

Dealing with missing data

The authors of included studies will be contacted for missing data if necessary.
However, if the authors are not contactable or the data are still missing after
contacting, imputation of the missing data will be performed according to the

guidance in the Cochrane Handbook for Systematic Reviews of Intervention(7).

Assessment of heterogeneity

Heterogeneity across the studies will be quantified with I statistic and Chi? statistic
(with statistical significance set at p<0.1). The extent of heterogeneity is considered
as moderate when I° is between 30% and 60%, and substantial when 1> is between
50% and 90%. If considerable heterogeneity is present (1°>75%), the studies will be

explored for possible explanations.

Assessment of reporting biases
Funnel plot method will be used to examine possible publication bias if there are

more than 10 trials for the outcomes.

Data Synthesis

Narrative description will first be made for the results. Then the collected data from
included studies in the systematic review will be entered into Review Manager
(RevMan 5.2)(9), and a random-effect model will be chosen to calculate the pooled

estimates for each outcome.

Subgroup analysis and investigation of heterogeneity
Subgroup analysis will be conducted for different studies and patient characteristics.
Sensitivity analysis will be performed to assess the effect of included studies with

high risk of bias or missing data imputations.

Discussion
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Results of this systematic review will show whether and how anti-beta-amyloid
monoclonal antibody treatment effective in ameliorating cognitive decline is for
mild-to-moderate Alzheimer’s disease. In addition, the harm of the treatment will be
addressed. The results of this systematic review might be a reference for those who
are interested in anti-beta-amyloid monoclonal antibody treatment, and may provide

recommendations for further research.
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