AlzPED — Rigor, Reproducibility, Transparency

Cindy Sheffield
Project Manager — AlzPED
Zimmerman Associates, Inc.
SLA Annual Conference — Phoenix, AZ

June, 2017



Presenter
Presentation Notes
-Thank Zimmerman Associates for sponsoring my attendance here at SLA.
-I am a contractor for the NIH Library, Custom Information Solutions Team under the direction of James King. 
-I am the Project Manager for AlzPED and work directly with two Program Directors for Drug Development, at the National Institute on Aging.



Alzheimer’s Disease: Research and Impact
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Presenter
Presentation Notes
Alzheimer’s disease:
-$226 Billion to care for Alzheimer’s patients in 2015; 236 Billion in 2016, and the figure will be over $259 Billion for this year.
-With 3 decades of research there are only 5 drugs that marginally treat symptoms.  There is no treatment or cure for the disease.

We all know someone who has Alzheimer’s disease and we know how it affects them and their loved ones.

There have also been several articles in the literature  over the past half decade about the need for increased rigor and reproducibility in preclinical research.  NIH has been leading this charge on this and placing a focus on this issue in all research areas.  

Program Directors at the National Institute on Aging want to increase reproducibility in Alzheimer’s drug development studies, and ensure funding goes toward studies which follow reporting guidelines. They have worked with the National Institutes of Health Library to develop the International Alzheimer’s Disease Research Portfolio, which allows funding organizations to quickly assess who is funding what projects. Based on this success, NIA and the NIH Library teamed up to develop the Alzheimer’s Disease Preclinical Efficacy Database. This presentation will look at the need to promote rigor and reproducibility, the ontologies we have identified to help unify AD subject areas,  the early feedback received for the website. 


AlzPED Goals

= Provide relevant detailed information about:

| finally published!

animal models
negative result studies

related publications
therapy approaches

model availability
related clinical trials
outcome measures
outcome parameters
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RESULTS IN BIOMEDICIMNE
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PubMed does an excellent job of indexing literature, but specific research areas with hard to treat diseases, such as Alzheimer’s disease, can benefit from specific reporting requirements. NIA Program Directors identified several key fields they wanted to include within AlzPED to focus on reporting of research to improve rigor and reproducibility specific to Alzheimer’s treatment studies(1). 

The National Institute on Aging along with the NIH Library developed the following goals for AlzPED:
Provide a resource that is open to the public and easy to use
Identify critical data elements 
Create a culture of rigor in both experimental design and reporting leading; to improved transparency, reproducibility and translation 
Provide a place where unpublished or negative results can be shared with the research community

The ARRIVE guidelines and other sources were reviewed before a final selection of fields was made for AlzPED.  Ultimately the data to be collected fell into five general areas: Bibliographic, Therapeutic Agent, Animal Model, Experimental Design, and Outcomes. 


AlzPED Home Page
AIZPED Transparent. Reproducible, Translatable & oue 88 CoNTACTUS & Lo

ALZHEIMER'S DISEASE
PRECLINICAL EFFICACY DATABASE

o ABOUT AlzPED @ SEARCH AlzPED 0 RESOURCES @ SUBMIT YOUR DATA

AlzPED is a publically available, searchable, data resource that aims to increase the transparency,
reproducibility'and translatability of preclinical efficacy studies of candidate therapeutics for
Alzheimer's disease

MORE SEARCH OPTIONS

GETTING STARTED AlzPED MEMBER ORGANIZATIONS

http://alzped.nihlibrary.com/
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To provide some context , I’ll provide a brief overview of the website. 
Basic Home page with a large search box in the middle.  About, an Advanced Search feature, Additional Alzheimer Resources, and the Submit your Data where researchers can add their own published or unpublished studies.


http://alzped.nihlibrary.com/

Full Text Search

Search Results

Full Text Search
Title Displaying 1- 15 of 279 Download to CSW X All Results X Selected Rasults
Tite

Pl Full Name PID Title Year PlName Therapeutlc Agent(s)

FI Marme

Pubmed ID Beneficial Effects of the

Prirmary Reference (PubMed 107 Beta-Secretase Inhibitor GRL-8234 in
SXFAD Alzheimer's Transgenic Mice

Lessen During Disease Progression
SEARCH RESET

Combined Treatment with a BACE

Filter by therapeutic agent: Inhibitor and Anti-Abeta Antibody + RO5508887
4500715 ; Bernd Bohrmann
Gantenerumab Enhances Amyloid * Gantenerumab

lbuprofen (12} Reduction in APP London Mice

Masuo Ohno * GRL-8234

Memantine (10)

) ) Zileuton restores memaory impairments
beta amyloid peptide 1-42(9) and reverses amyloid and tau Domenico )
4610714 « Zileuton

CHF5074 (9) pathology in aged Alzheimer's disease Pratico

mice

Rosiglitazone (8)

A Meuroprotective Brain-penetrating

Endopeptidase Fusion Protein _ » ASN12(neprilysin+hrain target
4810714 . ) ) Brian Spenser )
Ameliorates Alzheimer Disease peptide)

Pathology and Restores Neurogenesis

Filter by therapeutic target:

Multi Target (51)

_ _ 7.8-dihydroxyflavone prevents
beta amyloid peptide (42) 4860714 synaptic loss and memory deficits in a Kegiang Ye » 7:8-dihydroxyflavone {7,8-DHF)

mouse model of Alzheimer's disease
Garnma secretase (31)
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List of results
List of specific attributes such as the Therapeutic Agents, Animal Model on the left side
Ability to export all of the data to Excel for detailed analysis


The selective positive allosteric M1 muscarinic receptor
modulator PQCA attenuates learning and memory deficits in
the Tg2576 Alzheimer's disease mouse model

B AEH THERAFEUTIC ASENT HRIMALMODEL w

Bibliographic

Therapeutic Agent Experimental Design

Tpetc nfometen: I the following information reported! in the study?:
Therapy Typer Smal Wileoue Power/Sample Size Calculation Randomized into Groups
Therspeutt Ageet P14

Blinded for Treatrment Blinded for Dutcome Measures
Published: Publishad

Year of Publcation: 2015 i Pharmacokinetic Measures Pharmacodynarmic Measures

Contact Pl Name: Venita Pui - Toxicology Measures ADME Measures

Contact Pl Affiliation: Biomarkers Dose

Merck Reseerch Laborataries, West Paint, Pennsylvenia, USA

) Formulztion Route of Delivery
Co-Ruthors: Xianhai Wang, Joshua 1) Vardigan, Scott 1 Kuduk, Jason M Uslanes

Primary Refarenca (PUbMED D) 25601572 : Duration of Treatment Frequency of Administration

Funding Source: Age of Animal at the Beginning of Treatment Age of Animal at the End of Treatment
Not Reported
Suty Goslnc Pl g Gender Study Balanced for Gender
The purpose of this study was to characterize the effects of the M1 muscarinic recepter po Number of Premature Deaths Number of Excluded Animals
FIICAIn a mause model of Alzheimer's disease. 1g25/h transgenic mice that have elevated .
novel ohject recognition task Lo ch ize recognition memory &3 a function of age and b - Siailelfael A Coulcs Blarest
Animal Mode!

eftects ot PUCA were compared ta the acetykchalinesterase inhibiter donepeail, the standar, Inclusion/Exclusion Criteria Included
diszase In addition, the effect of co-administering POCA and donepezil was evahated. Aged
adehcit in recogration memory that was sigrihcantly attenuated by POCA. The positive can Wodl nformaain:
the deficit Furthermare, doses of PQCA end denepezil that were inactive on their awn were f
memary when given together [ hese stidies suggest that M1 muscanme receptar positive Spaci Voise
ameliorate memary deficits in disease relevant models of Alzhéime se These datg, o Ty P Outcomes
el in hath ideny [T TRNE

SranjEenatc Bckoma (7L
Outcomes:

Outcome Measured Quicome Parameters

Sanjenstc Buckgomd |
Behavioral * Novel Object Recognition Test (NORT)

7/13/2017



Presenter
Presentation Notes
Full record of a published study.
Link to PubMed to get the full text.  
Funding information is available to speak to the study’s credibility
A detailed Goals and Principle Findings section which is different than the PubMed abstract and generally provides more detailed information about the outcomes.
There are links  out to related databases providing more in depth information about specific areas  such as the Therapeutic Agents, Therapeutic Targets, and Animal Models. 
The Experimental Design Section – which I will talk about in more detail in a second.
Outcome Measures and their respective Outcome Parameters




AlzPED — Experimental Design

Experimental Design

Is the following information reported in the study?:

x

X 4 X § § £ £ 8 & x X%

Power/Sample Size Calculation *
Blinded for Treatment *
Pharmacokinetic Measures
Toxicology Measures

Biomarkers

Formulation

Duration of Treatment

Age of Animal at the Beginning of Treatment
Gender *

Number of Premature Dealhs*
Slatistical Plan

Inclusion/Exclusion Criteria Included

X X & 4 & & & X X & <

Randomized into Groups *
Blinded for Outcome Measures *
Pharmacodynamic Measures

ADME Measures

Dose

Foute of Delivery

Frequency of Administration

Age of Animal at the End of Treatment
Study Balanced for Gender

Number of Excluded Animals *

Confhet of Interest
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The Experimental Design section was a key area for determining the rigor and reproducibility of many studies(3, 4). Originally the goal was to collect specific values for many of the experimental design elements, such as the volume and frequency agents were administered and methods used to administer those agent. However after reviewing a sample set of 35 documents it became apparent study designs can vary widely and it was going to be difficult to develop a database structure to capture all of the potential variations. 

We decided knowing whether data was reported or not reported within a study was helpful, and provided enough information for someone to determine whether they wanted to view the full article or report. Thus we came up with the idea of offering checkboxes that would display as checks and X’s. 

This will hopefully make investigators  aware of the importance of including these factors when reporting their research.

In terms of assessing reproducibility I reviewed our data to see how many studies included some of the most important fields for that assessment.  I looked at the: Power/Sample Size, Blinded for Treatment, Randomization, Blinded for Outcome Measures, Gender, Balanced for Gender, Number of Premature Deaths, Number of Excluded Animals.  
 
There were only 25 papers out of 267 that completed at least 4 of those attributes.  Only 1 paper completed 6 attributes.   It would be interesting to look at those papers to see if their studies have been reproduced by others.  This provides  an indication that there is more work to be done  to ensure the investment in these research studies is fully realized.  



AlzPED Ontologies
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I’d like to shift gears and talk about Ontologies.  The disparate terms used for naming entities within AD scientific experiments demonstrates the need for more unified ontologies around key subject areas. These areas included: Therapeutic Agents, Therapeutic Targets, Animal Models, and Outcomes Measures. This lack of clearly defined terms, makes it difficult for scientists to identify, compare and evaluate information across studies. 


AlzPED Therapeutic Agents

= Memantine — PubChem Depositor Supplied Synonyms

24 Depositor-Supplied Synonyms

1. Abixa 11. Memantine Hydrochloride 21. Ran-memantine

2. Act Memantine 12. Memantine Hydrochloride Tablets 22, Ratio-memantine

3. Akatinol 13. Memantinum 23. Riva-memantine

4. Apo-memantine  14. Mematine Hydrochloride 24. Sandoz Memantine

5. Axura 15. Memox 25. Sandoz Memantine Fct
6. DB01043 16. Mylan-memantine

7. Ebixa 17. Namenda

8 Med-memantine  18. Namenda XR

9. Memantina 19. Novo-memantine

10. Memantine 20. PMS-memantine
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Compounds can be referenced using a variety of chemical terms, which may be  described and punctuated in a variety of ways. Compounds  further along on the drug development pipeline can be called by their generic and brand names. 

Just as one quick example this view of the Depositor-Supplied Synonymy’s from PubChem  illustrates this point for the well established medication, Memantine.


PHAROS Diseases Targets Ligands
APP %

amyloid beta pr| Abeta protein

tion  PO506T B2R5V1 B4DIIB D3DSD1

aB protein D3DSD2 D3DSD3 P0O9000
Functions as a ce AB P78438 Q13764 Q13778 Q13793

relevant to neurite Q16011 Q16014 Q16019 Q16020

ranscription regu Amy|0|d beta QBGSCO Q8WZ99 QIBT38

QIUC3I3 QIUCAD QIUCES

hrough binding to .
o apoplosis-indug Amyl01d B QIUCCE QIUCD1 QIUQSS

ATPase activity ( (IB peptlde BAA
pf beta-secretase AD1
on reduction. In vitro, copper-metallated APP induces neuronal death directly or is pote PN2
hrough Cu(2+)-mediated low-density lipoprotein oxidation. Can regulate neurite outgroy ABPP
binding to components of the extracellular matrix such as heparin and collagen | and IV. APPI

soforms that contai ... [show more] i;ézA

Synonyms: A4 ADI CVAP  Amyloid beta A4 protein P -1l peptidase nexir PN-II

CTFgamma
Cerebral vascular amyloid peptide Heta-amyloid precursor protein ABFF Amyloid pre

APPl PreA4  Alzheimer disease amyloid protein ~ APP
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Therapeutic Targets offer their own set of ambiguous terms. For instance one of the primary targets for the treatment of Alzheimer’s disease is “amyloid beta precursor protein”. It is often referred to as APP, but it is referenced as a variety of other terms, abbreviations, and acronyms  such as 

1Abeta protein, αβ protein, simply αβ, Amyloid beta, Amyloid β, αβ peptide, and on and on.  You see the variety of ways one might try and search for these terms. 

Two to the databases we link to offer synonyms: Open Targets(5) and Pharos(6). Pharos is the Knowledge Management Center for the Illuminating the Druggable Genome, funded by the National Institutes of Health. 


AlzPED Animal Models

Model Name

mThy1-hAPP751 (TASD41)

APP751SL/PS1KI

Svnonvins
Line 41
hAPPSL
hAPP-SL
APBPP751
mThyl-hAFPP751 Swe Lom (line 41)
APP751SL
hAPPlon/swe line 41
APP41

APP(SL)PS1KI
APPxPS1-Ki
APPSL/PS1KI
APP(SL)/PS1(KI)
APP/PSIKI

Description

Strain Name:
mThy1-hAFPP751 Swe Lon
Genetic Background:
C57BL/6 x DBA

Strain Name: N/A

Genetic Backgl‘mmd: The
PS1KI line was established in
12905V and backcrossed =7
times to CS7BL/6
background. The PS1KI were
bred with APPSL mice on a
C57BL background (two
roumnds) to obtain a
homozygote PS1KI and
heterozygote APP.
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Animal models can be procured from laboratory animal model providers. Other emerging models are produced in laboratories and validated for their genetic background and pathophysiological properties. 

Animal models are often described by their cell line and genetic background, but as with therapeutic agents and targets, there are multiple ways of describing cell lines and genetic grounds. These variations create obstacles in clear and consistent identification and discovery. 

AlzForum provides a news website and information resource dedicated to helping researchers accelerate discovery, and they try to provide known synonyms for the various ways these models are described.  Here are examples of two well known AD mouse models.  


AlzPED — Outcomes Example

Outcomes

Outcomes:

Qutcome Measured Outcome Parameters

Behavioral e fMorris Water Maze

Histopathology ¢ beta amyloid load
e Activated Microglia
e Activated Astrocytes

Biochemical ¢ Brain-beta amyloid peptide 40
e Brain-beta amyloid peptide 42
e APP
e APP Metabolites
e TNF alpha
¢ Brain Interleukin-1 beta {IL-1beta)

Immunochemistry ¢ Monocyte Chemoattractant Protein-1 {MCP-1)
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Our Outcomes section provides a quick over view of each study’s outcomes and unifies the terminology used to describe outcomes and their parameters.
Dr. Refolo has delineated 14 Outcome Measures . Over 400 parameters have been identified as measurements of  treatment effectiveness.    These parameters often seem to be very similar but are measuring very discrete things.
 



AlzPED — Early Feedback

We wanted feedback on:
— The organization of information
— The navigation of the tool
— The Search capabilities of the tool
— The value of the content
— Would this help them to make research decisions
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AlzPED is still very young and not well known in the Alzheimer’s disease research community.   A few presentations have been made to communities such as this, and to the Neuroscience Community.   It will be presented during the Alzheimer’s Association International Conference in London next month.  Feedback about AlzPED has been collected by conducting beta tests, looking at usage statistics. 

We interviewed groups from the NIH Library, the University of Maryland, and  Funding Leaders within the AD Research Community.




Beta test — Critic

“Glossary of terms would be really helpful. That might
placate some of these issues. Perhaps employ an “Consider
Using these Terms”

“Findability — Sample searches: “3xTg” = 18 hits; “3xTg-AD”
= 10 hits; “3xTgAD” = 1 hit; “triple transgenic” = 6 hits;
“APPxPS1xTau” = 17 hits”

“Variability in results is problematic”

“No internal controlled vocabulary to pick up synonyms;
users will become frustrated as a result because it will not
be usable.”
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It was noted by multiple beta testers that the biggest weakness in Alzheimer’s research is the inability to unify concepts because of the variety of synonyms, terms, and abbreviations used to describe the same thing.  This also seems to be a general complaint  from investigators in the research community.





Beta test — Critic

= “Information is a little tricky to be discoverable by a general
researcher. For instance, if they’re utilizing a specific term
or abbreviation (ex. ABP), only one result will come up.
However, if they typed in Amyloid beta Peptides, they’ll
have 92 results.”

“Searchers may want to filter results according to the
Quality Measures in the Experimental Design section.”

“Curious about the ease of making edits and what that
process is. Not knowing that might make me reluctant to
add data to the repository.”
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Additional comments offer good information about how users may want to use the database for analysis, and to add their own information.


Beta test — Positive comments

= “Very helpful in allowing investigators to take a quick look
to see what is out there, see what work could be done in-
house, and assess what work could be done more quickly.
It allows the investigator the ability to assess more
accurately what resources need to be brought to the
investigation in terms of time and budget.”

“Love what you are doing; providing the ability to drill
down to the disease; assist translational research; highlight
key elements. Disconcerting how my own publication rated
in the assessment. | had some of that information and did
not include it in the publication.”
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Positive comments  from  leaders in the AD  Funding community included those show: 

Additional comments include: “Easy to navigate, easy to search, the content is helpful.”   They find value in using the system, and believe it will help change the culture of sloppy reporting.  



Beta test — Positive comments

= “It will change the culture when people have to enter their
own studies, and they know they have to address all of
these issues [Experiment Design].”

“This offers one less step of searching which is nice for
someone reviewing studies in the discipline or collecting
information.”

“A great site for preclinical models as long as scientists
populate it. It is easy to navigate, has a lot of functionality
and is easy to upload data. The search function was
fantastic.”
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Comments from experienced researchers and funders included: They find value in using the system, and believe it will help change the culture of sloppy reporting.  




Summary Point

There needs to be more Rigor and Reproducibility in
Alzheimer’s disease laboratory research.

AlzPED can help bring these needed changes.

A standardize Ontology will also likely help improve
discovery of information and comparisons between studies.

Feedback has been encouraging and many advocate adding
unpublished studies to the database.




AlzPED Team

Dr. Lorenz Refolo

Dr. Suzana Petanceska
Dr. Zane Martin

Ms. Cindy Sheffield

Ms. Katarina Mancevska
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I would like to thank all of my team mates for their help and support in this project.


Contact Information

Cindy Sheffield, MLS, MBA

AlzPED Project Manager
Zimmerman Associates, Inc. - Contractor
National Institutes of Health Library

cynthia.sheffield@nih.gov
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