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Research Proposal

Project Title

The effects of systemic anti-infective concomitant medications on progression of neurological diseases

Narrative Summary: 

Various evidence suggests neurological conditions may be induced or exacerbated by microbial infections.
Furthermore, it has been shown that anti-infective medications may have neuroprotective properties. A
retrospective cohort study was chosen for this research as this will enable us to examine many type of diseases,
and many groups of medications, without the need to expose new patients for a new investigation by using existing
data. The availability of clinical data from various randomized studies makes such data an attractive source for
systematic research on many diseases and many groups of anti-infective medications. We will examine the effect
of anti-infective agents on progression

Scientific Abstract: 

BACKGROUND: One theory for the cause of neurological conditions is infection by pathological agents, including
viruses, bacteria and fungi. These infections, and/or their treatment, may lead to dysbiosis and microflora
imbalances in the gut. Anti-infective medications have demonstrated neuroprotective defense against various
microorganisms.
OBJECTIVE: In this retrospective cohort study, we will aim to determine whether administration of systemic anti-
infective medications has any impact on the progression of neurological diseases. We will also examine whether
certain groups of these medications are more effective in altering neurological disease progression than others.
We hypothesize that anti-infective medications may offer a therapeutic value for treating various neurological
diseases, and other diseases with neurological manifestations. The study objectives will be to gather substantial
data to support the hypothesis.
STUDY DESIGN: The proposed study design allows aggregation of a large datasets, examining multiple
neurological diseases and anti-infective medications, without the need to perform expensive and time-consuming
clinical trials for each of the variables alone.
PARTICIPANTS: Participants from the placebo group in neurological clinical trials who were administered anti-
infective drugs for reasons unrelated to the clinical trial will be assessed for changes in their neurological condition
and compared with placebo patients not given anti-infectives.
MAIN OUTCOME MEASURE: This exploratory study will initially focus on each neurological condition (e.g.,
Parkinson's disease, etc.) and for each outcome (e.g., Unified Parkinson's Disease Rating Scale-UPDRS, etc.). If
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promising results are identified, we will try to combine data from multiple studies for the same disease with the
same output measure and similar duration, to get a more comprehensive understanding of the relationship
between the neurological pathology and treatment mechanisms with anti-infective agents.
STATISTICAL ANALYSIS: This will be a retrospective meta-analysis using chi-squared statistics to compare
neurological disease progression between placebo group patients treated with anti infectives versus those that
were not.

Brief Project Background and Statement of Project Significance: 

Neurological pathologies, for example neurodegenerative diseases such as PD, AD and other dementias, or painful
chronic conditions such as migraines, have been described by the World Health Organization (WHO) as one of the
greatest public health challenges (5), requiring ongoing intervention. Therefore, research into identifying potential
causes of these diseases is essential.
One theory for the cause of neurological conditions is infection by pathological agents, including viruses, bacteria
and fungi (6, 7, 8, 9). Furthermore these infections, and/or the treatment for them, may lead to dysbiosis and
microflora imbalances in the gut, which has been associated with various pathologies including neurological
conditions (10, 11, 12, 13). In addition, anti-infective medications have demonstrated to provide neuroprotective
defense against various microorganisms (14, 15, 16).
To further examine potential benefits of anti-infective medications as potential therapeutics for neurological
pathologies, we are proposing to perform the current study, where we will examine the relationship between use of
anti-infective agents and progression of neurological disease in placebo patients treated with anti-infective agents.
The study will utilize data available from the YODA database, as well as several other similar databases, to review,
and assess the potential efficacy of anti-infective medications, provided as a backup concomitant medications, in
placebo patients participating in neurological clinical studies.
This will be a retrospective meta-analysis using chi-squared statistics to compare neurological disease progression
between placebo group patients treated with anti-infectives versus those that were not. The study will focus on the
following diseases, including PD, AD, Frontotemporal Dementia (FTD), Multiple Sclerosis (MS), Amyotrophic
Lateral Sclerosis (ALS), Migraine, Fibromyalgia and Systemic Lupus Erythematosus (SLE) in this project and future
projects may be expanded to other neurological conditions. The knowledge obtained from this study will provide
further data regarding the possible infection mechanisms involved in the pathogenesis of neurological disease, and
whether anti-infective therapy may affect subsequent neurological disease processes. As a result these findings
may offer potential avenues for diagnosing and treating neurological conditions, and positively modify their
evolution. It is anticipated that the finding from this study may provide valuable insights that will justify further future
clinical trials, in which the influence of identified mechanisms on disease progression would be examined.
The availability of clinical data from various randomized studies makes such data an attractive source for a
systematic research, meta-analysis and data mining. These research methods offer valuable opportunities to
examine diseases from different aspects than planned in the clinical trial design and identify novel features of
disease pathology and treatment. Moreover, combining data from multiple clinical studies targeting the same
population increases the statistical power of the analysis making the data more convincing and robust.

Specific Aims of the Project: 

In this study, we will aim to determine whether administration of systemic anti-infective medications has any impact
on the progression of neurological diseases. We will also examine whether certain groups of these medications are
more effective in altering neurological disease progression than others.
We hypothesize that anti-infective medications may offer a therapeutic value for treating various neurological
disease, and other diseases with neurological manifestations. The study objectives will be to gather substantial
data to support the hypothesis.
The proposed study design allows aggregation of a large datasets, examining multiple neurological diseases and
anti-infective medications, without the need to perform expensive and time-consuming clinical trials for each of the
variables alone. Should interesting results be identified, i.e., evidence indicating an anti-infective medication may
have an effect on neurological symptom progression, future clinical trials examining the effect directly may be
conducted.
This exploratory study will initially focus on each neurological condition (e.g., PD, etc.) and for each outcome (e.g.,
Unified Parkinson's Disease Rating Scale-UPDRS, etc.).

What is the purpose of the analysis being proposed? Please select all that apply. 
New research question to examine treatment effectiveness on secondary endpoints and/or within subgroup
populations
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Summary-level data meta-analysis
Summary-level data meta-analysis using only data from YODA Project
Participant-level data meta-analysis pooling data from YODA Project with other additional data sources
  

Research Methods

Data Source and Inclusion/Exclusion Criteria to be used to define the patient sample for your study: 

This study will utilize data available from the YODA database to assess the potential efficacy of anti-infective
medications, provided as a backup concomitant medications, in placebo patients participating in neurological
clinical studies.
This will be a retrospective meta-analysis using chi-squared statistics to compare neurological disease progression
between placebo group patients treated with anti- infectives versus those that were not. The study will focus on the
following diseases, including Parkinson's disease, Alzheimer's disease, Frontotemporal Dementia (FTD), Multiple
Sclerosis (MS), Amyotrophic Lateral Sclerosis (ALS), Migraine, Fibromyalgia and Systemic Lupus Erythematosus
(SLE) in this project and future projects may be expanded to other neurological conditions. The knowledge
obtained from this study will provide further data regarding the possible infection mechanisms involved in the
pathogenesis of neurological disease, and whether anti-infective therapy may affect subsequent neurological
disease processes. As a result these findings may offer potential avenues for diagnosing and treating neurological
conditions, and positively modify their evolution.

Main Outcome Measure and how it will be categorized/defined for your study: 

We will identify whether individuals receiving anti-infective medications demonstrated any alterations in progression
of the neurological condition they have been diagnosed with. The precise measure of disease progression will
depend on the measures and outcomes available in the database. We will classify disease progression measures
based on objectives, external measures, e.g. biochemical measures, behavioral measures, neurological, clinical,
biomarkers, cellular function, and imaging data. We will examine whether there is a statistically lower level of
disease impact and representation in individuals administered with anti-invective treatment compared to individuals
that were not provided with any such treatment throughout the study.
Attached is a table with all predictors that will be used per disease.
Change in outcome measure will be calculated as change from baseline to last observed value using LOCF
methodology, and will classifies initially as improved, worsening or no change

Main Predictor/Independent Variable and how it will be categorized/defined for your study: 

For each clinical study, subjects demonstrating improvement on the efficacy outcome measures of the study will be
considered to have positively responded to the anti-infective treatments in terms of their neurological condition.
Other independent variables that will used:
1. Concomitant medications taken will be classified by the pharmacological subgroup of medication in all 5 levels.
2. All Pharmacological levels of anti-infective concomitant medications with at least 30 patients.
Descriptive statistics on medications will include: Duration of treatment, total daily dose provided, and type of anti-
infective agent given.
All these will be examined to determine whether these types of medication alter neurological disease outcome. In
addition, we are interested to explore whether different types of microbial infection may alter neurological disease
progression. Based on the availability of data, this will be examined in the study.

Other Variables of Interest that will be used in your analysis and how they will be categorized/defined for
your study: 

We will collect demographic data, baseline characteristics of their disease. This data will be used to analyze the
data and look on descriptive statistics on each group of patients analyzed.

Indeed it is an ambitious project. It is difficult to predict in advance what will be found, but if successful, it may
benefit patients suffering from the researched diseases and the medical community by allowing insights to new
disease mechanisms and may allow new treatment options. We are looking for a needle in the haystack enabling
us to have a signal, to allow for additional focused in-depth research. We hope that short-term anti-infective
treatment will have an effect in both short and long trials. The short term studies are also important for our project
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analysis, as they were initially designed to show clinical effect in measuring the research scales in the study time
frame. We expect that even short term anti-infective treatment will have a long lasting effect in the researched
disease regardless the interval between efficacy measurements.

Statistical Analysis Plan: 

A Detailed Statistical Analysis Plan (SAP) compiled upon exploration of the available data
The Plan will include the following key parameters:
1. Only patients from the placebo group will be used for each clinical trial.
2. Studies with a minimum of 100 participants, will be included.
3. Placebo group patients will be split into 2 groups, those that were provided anti-infective medications (for study
-unrelated reasons) and those that were not (further details below).
4. Separate analysis will be performed for each neurological disease and each study.
5. Efficacy outcome measures (i.e. endpoint) will be used for each study to classify the patients as improved, no
change or worsened for that specific outcome measure.
About the statistical analysis to be conducted: As outlined in the proposal a detailed statistical analysis plan (SAP)
will be compiled upon the exploration of the available data received. This plan will govern that statistical analysis to
be conducted following the sign-off of the SAP.
As for the the statistical power: Data will be analyzed per study and an attempt will be made to combine similar
outcomes from different studies on the same disease. However, the statistical power cannot be determined at this
stage as the number of subjects treated with anti-infective agents as well as the magnitude of the effect of these
agents on each disease outcome as will be made available in the shared database are yet unknown.
A more detailed description of the study objectives in terms of hypothesis testing as well as the corresponding
power will be described the SAP to be completed and signed before the conduct of the study analyses.
Furthermore, the retrospective analysis of this study will use categorical data analysis methods with the aim of
identifying a respondents subsets of patients. Statistical models will include Chi-Square tests as well as logistic
regressions as well as generalized linear mixed model that will allow the handling of repeated measures and will
enable adjustment for various prognostic factors
If data is complete we will use changes from baseline , otherwise we will try in case of missing data use Mixed
models which assume Missing at Random (MAR) pattern and /or multiple imputation procedures that will allow to
treat missing values under the Missing not at Random (MNAR) assumption will be used to treat missing values and
these will be detailed in the SAP to be developed prior to initiation of the data analyses.
Software Used: 
Python
Project Timeline: 

1. Understanding data content, structure, completeness and relationship between data elements (6 weeks)
2. Build a detailed statistical analysis plan (3 weeks)
3. Analyze each study separately (3-4 weeks), in total 7-9 months to complete the analysis
4. Meta-analysis (1 month)
5. Statistical report (1 month)
6. Publication (2 months)
Total project timeline approximately 12-14 months

Dissemination Plan: 

Upon completion of the data analysis, study results will be shared with colleagues with the aim to establish a
collaboration for further work in this area. Findings will also be written as a manuscript and submitted to appropriate
journals (e.g., journal of Clinical Neuroscience, Neurology, Lancet Neurology, etc.) for publication based on the
robustness and significance of the data. Findings may also be presented in distinguished conferences and
congresses (e.g., American Academy of Neurology- AAN, European Academy of Neurology-EAN, World Congress
of Neurology- WCN, etc.). If warranted, a request for access to further data will be made to examine interesting
findings in more detail.
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