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Reproducibility and scientific rigor



Rigor and Reproducibility

<25% high profile
science is reproducible

Journal Checklists
Biostatistician reviewers
NIH initiatives

No limit on methods
Stress quality over
quantity

4o

Begley G. Nature Sept 2015




Long Term Outcomes







Good Institutional Practice

* Routine discussion of research methods
 Good reporting systems

e Training & standards

* Records & quality management
 Appropriate incentive & evaluation systems

Begley GC. Nature Sept 2015



Operational challenges for translational medicine
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effective care

T2

Translation from basic science to human studies

Translaﬁon of new data into the clinic
and health decision making

“» Lack of understanding autoimmune phenotype and integration of
complexity factors in human autoimmune disease
« Standardized methods for sample manipulation and analysis
* Inappropriate organizational models, rigid structure
. Poorty integrated activity from academia to

‘» Inadequate investigator base
* Regulatory burden

= Deficiencies in funding

* Need for centers to integrate patient care,
clinical research and manufaoturmg
* Inefficient academia-industry inte

prlvatesemrs

Blumberg RS. Nature Medicine 2012. 18(1):35
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Standard Operating Procedures

Table 2. SOP Format and Content Description

Title: A specific name assigned o the document

Purpose: What the document will be used for

Scope: Describes boundaries of what procedure will / will not deliver
Responsibilities: Defines the roles and associated duties

Safety Precautions: Lists any specific safety precautions for procedure
Materials: Lists equipment, supplies and reagents with specifications
Specimens: Lists specimens, collection and storage requirements
Cluality Control: Activities use to fulfill and verify quality requirements
Procedure: Sequence of steps defining what is to be done
Limitations: ltems restricting execution when all steps are completed
Calculations: A process for transforming inputs into resulis
Interpretation: Information relating to the evaluation of results

Result reporting: Details how to report results

Training: Information of personnel roles and training requirements
References: Citations, user guides or other supporting S0OPs




Standard Operating Procedures
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Standard Operating Procedures
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Quality Research Practices

Table 4: QPTR Core Checklist
Personnel Criteria

*  Researcher has a training record on file (‘Researcher’ includes all technicians,
students, postdocs, etc. Each needs to complete all of these points)
* Training record contains current CW
*  Training record lists all completed trainings within appropriate timeframe
* Researcher has met with study design and biostatistics experts and has
developed an approved study (see below)
*  Researcher has demonstrated that documentation practices are satisfactory in
both paper or online training
*  Passed QA auditing of procedures
*  For any technigues that require precise or tricky skills, researcher has mastered
these skills exactly as stated in the SOP
* A4 has agreed that this researcher has completed all required training both
through OnBase as well as hands-on training as reguired
* Mo researcher on a study is currently ‘not in good standing” with QA
Study Protocol Criteria
*  The study protocol has been reviewed by a study design specialist and contains
the following required elements:
o Proper controls, adequate power, required gender balance of test
subjects, blinding (feasible/required), randomization as necessary
* The methods planned are adequate to conduct the describad hypothesis
* Methods for data analysis are outlined in advance, are feasible and have been
established with other cores or services
*  Plans exist for long term storage of both physical samples and data as needed
* The procedures in the study are contained in the list of approved procedures
which can be conducted under the established quality system elements
* The relevant core has indicated current capacity to take on the outlined study
*  Facilities listed in the study are all currently in good working order and have
been cleared by QA as meeting the selected elements of the quality system
= All equipment to be used in this study has documented maintenance and
calibration as appropriate




Table. Existing and Mew Strategies That Annals Uses to Guard against the Publication of Blased or Invalid Research

Strategy Purpose
Prepublication
Conflict disdiosures Alerts editors and reviewers o potenbal soueces of bias
Peer review Prowides an opporfunity for content experts to examine the work for polertial theeats o validity
Protocol submission Erables edibors to recondle what researchers planned with 'what Shey report
Statishical revies by an in-house f2am (may indude Erables independent stabishcans to ofique analyss and look for theeats o validity
requests for data and atematree anahyses
Tra regisirabion Permits public access io research plans; discourages suppression of unfaworable resulis
Pubdication
Publication of conflids of inkerest Alerts readers o polermtial sources of bias
Publication of author contribubicns Establizshes accountabiity for spedfic components of the research process
Publication of defalled methods Enables readers to oifique methods and look for theeats to validity
Postpublication
Lefiers to the edibor/rapid responses Prowides a venwe for readers 1o air ther concems:
Hew
Publication of information about availabiliby of Increases potential for reprodudbilty. allows greater sonding for polenbal threals to vabddy
protocol, stabshcal code, and data Permits corfimmation of results by independent indradusals

Laine C. Ann Internal Med 2007;146:450



Data collection, storage and analysis



Biomarkers

Types
RNA
DNA
Serum
Epigenetic
Proteomics
Single cell analysis
Cell populations-flow cytometry

Challenges
* Cost

e Storage
o Stability
* Validity
* Reproducibllity



Samples in autoimmunity-related research

Sample collection
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Preclinical validation of
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Integration into \ 4 l
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:22;?:;; - Ct'r'gfsal <€ of autoimmune <= markers of

disease ‘ inflammation

Blumberg RS. Nature Medicine 2012

. 18(1):35



Biomarkers- Minimizing Bias and Error

Flow cytometry- unbiased gating and ongoing monitoring for
batch effects

Double entry of data
Close collaboration with biostatistics and bioinformatics

Ongoing training and education that centers on scientific rigor
and reproducibility

Integrated data capture
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Data management is key to progress.
Extensive cellular and molecular profiling
of human subjects generates vast
amounts of disparate data. Effective data
management and integration solutions
are essential to the preservation of this
information in an interpretable form.
Thus, data management efforts occurring
'‘behind the scenes' have an essential role
to play in realizing the full potential of
high throughput profiling approaches in
human subjects.

Chaussabel et al. (2010) Assessing the human
immune system through blood transcriptomics.
BMC Biology 8:84 do0i:10.1186/1741-7007-8-84
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Cohort Reporting Interactions Data QC  Analysis, Advanced Data-Viz,
Reporting, Sharing
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Integrated data capture
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IMMprof / Lupus
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Take Home Points

Develop and maintain good research practices
Formally train and empower young investigators
Embrace big science

~ormalize and make SOPS available to all

ntegrated system to capture and store patient, imaging,
piomarker data

Recrult biostatisticians and bioinformatics specialists to your
team



Resources

* NIH website
* NIH modules on scientific rigor and reprocibility

* ARRIVE guidelines

* Resnik, DB. Reproducibility and research integrity. Account.
Res.2017;24(2):122



