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What should a 
Coronavirus 
Standards 
Working Group
do?

Assure development and availability of 
standards, controls, interlab testing, 
knowledge to support successful rollout 
& scaling of 2019-nCoV testing

Identify and develop 
critical infrastructure to 
support…

confidence in test 
results

interoperability
scale-up
long-term capacity

Identify best practices 
that should be 
institutionalized

Learn what we need 
to so next time we 
have a global 
network in place 
ready to make 
standards.



Agenda

Updates
• Viral RNA Harmonization

Standards Architecture
• Project with Rockefeller 

Foundation



Viral RNA 
Harmonization 
Study Data

• Data in from 12/14 labs

• Analysis tool being debugged
• some artifacts in calculations for a few sites

• Need to compute value assignments with uncertainties

• Developing calibration selection capability



Viral RNA Harmonization Analysis
https://msalit.shinyapps.io/RNAstudy/

• Shiny Web App to Analyze 
Study Data

https://msalit.shinyapps.io/RNAstudy/
https://msalit.shinyapps.io/RNAstudy/


Genomic Surveillance of SARS-CoV-2

• Genomic epidemiology is at present 
disaggregated and artisanal

• Hybrid of public health entities, 
academic groups and centers, 
government agencies, commercial 
laboratory systems, informal and 
formal networks

• Can we do better by laying 
groundwork for enterprise-scale 
systematics?
• consistency
• reliability
• transparency
• interoperability 



Nextgen Sequencing “Enterprise”
standards can play a role to develop confidence throughout…



P E R S P E C T I V E
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             Translational biomedical science has 
emerged as a critical research theme over the 
past decade and encompasses the spectrum 
of scienti� c activities from basic discovery to 
clinical trials to strategies for clinical imple-
mentation. Central to translational medicine 
is an understanding of the path that moves 
basic science discoveries toward improve-
ments in clinical practice, which includes 
robust mechanisms for evaluating the safety 
and e�  cacy of potential new diagnostics and 
therapeutics—some of which are ultimately 
approved for human use. Under development 
are myriad new health care products derived 
from cutting-edge science, such as genom-
ics-based diagnostics, interventional imag-
ing techniques, combination devices with 
biological materials, and cell-based therapies, 
and regulators need to apply modern tech-
nological tools and make full use of scienti� c 
advances to evaluate the bene� ts and risks of 
generation medical products. “Regulatory 
science” refers to investigations that generate 
fundamental knowledge necessary for driv-
ing regulatory decision-making. Regulatory 
science is like all scienti� c research in its em-
phasis on hypothesis generation and experi-
mentation, but it focuses on questions whose 
answers are of particular importance for reg-
ulatory decisions, including those related to 
food, veterinary products, drugs, diagnostics, 
devices, and medical so� ware.

In the United States, the U.S. Food and 
Drug Administration (FDA) has long recog-
nized the importance of regulatory science 
for its mission. A 2007 study of the FDA Sci-

ence Board (1) pointed out several challenges 
facing the agency, which resulted from rapid 
scienti� c and technological advances, glo-
balization, and an increase in the complex-
ity of medical products and therapies, and 
emphasized the need to respond with a new 
scienti� c strategy. In 2010, FDA introduced 
the Advancing Regulatory Science Initiative 
and an associated strategic plan (2), which 
outlines a broad set of activities in research 
and education to meet the avalanche of sci-
enti� c opportunities and challenges. Sev-
eral foundations—including the Burroughs 
Wellcome Fund, the PhRMA Foundation, 
the Reagan-Udall Foundation, and the Criti-

cal Path Institute—have provided funding or 
developed programs speci� cally directed at 
research and training in regulatory sciences. 
FDA initiated a new program that provides 
funds to academic institutions for the build-
ing of Centers of Excellence in Regulatory 
Science and Innovation (CERSI) and has 
thus far made four awards, including three 
in the vicinity of FDA’s White Oak campus 
(at Georgetown University, Johns Hopkins 
University, and the University of Maryland) 
and one on the West Coast that represents a 
collaboration between the University of Cal-
ifornia, San Francisco (UCSF), and Stanford 
University (3).

� e CERSI program has as its mission 
to identify opportunities for academic, in-
dustry, and FDA scientists to collaborate 
on research that advances regulatory sci-
ences. Critical to the selection of collabora-
tive research projects is an understanding of 
the key unmet needs in regulatory science. 
Examples are provided in FDA’s strategic 
plan (Table 1) and across its electronic web 
infrastructure within individual centers, 
such as the Center for Drug Evaluation and 
Research (CDER) (4), Center for Tobacco 
Products (CTP) (5), Center for Devices and 
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 A plethora of innovative new medical products along with the need to apply modern 
technologies to medical-product evaluation has spurred seminal opportunities in regu-
latory sciences. Here, we provide eight examples of regulatory science research for di-
verse products. Opportunities abound, particularly in data science and precision health.

Table 1. Strategic areas of regulatory sciences research. Information in the table is from 
www.fda.gov/downloads/scienceresearch/specialtopics/regulatoryscience/ucm268225.pdf. 

Strategic research area Examples of research 

Modernize toxicology •  Develop better preclinical models of human adverse events

•  Use and develop computational methods for predicting drug 
toxicities 

Stimulate innovation in clinical 
evaluations and personalized 
medicine 

•  Develop a virtual physiological patient

•  Identify and qualify safety and e�  cacy biomarkers 

Support new approaches to im-
prove product manufacturing 

•  Enable development of improved manufacturing methods (for 
example, continuous manufacturing versus batch)

•  Develop and implement modern analytical methods for evaluating 
product quality (for example, nuclear magnetic resonance imaging) 

Ensure FDA readiness to 
evaluate innovative emerging 
technologies 

•  Develop assessment tools for novel diagnostics and therapies

•  Enhance readiness for new applications of information technology 

Harness diverse data through 
information sciences 

•  Enhance information technology infrastructure

•  Develop simulation models for product life cycles, risk assessment, 
and other regulatory sciences uses 

Implement a new prevention-
focused food safety system 

•  Improve information sharing internally and externally through 
improved IT systems

•  Develop methods for rapid detection of pathogens that contami-
nate foods 

Facilitate development of medi-
cal countermeasures 

•  Develop, characterize, and qualify animal models for medical 
countermeasures

•  Develop high-throughput methods to detect threat agents 

Strengthen research in social 
and behavioral sciences 

•  Develop methods for aggregating patient preference information 
with clinical data

•  Develop best practices for patient preference elicitation studies
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NGS is a new kind of assay, and 
there’s lots of room to establish 
confidence in results.

• Regulatory oversight can foster 
confident use of NGS in cancer 
detection and diagnosis.

• “…a standards-based approach 
to analytical performance of 
NGS tests and the use of 
centralized curated databases 
containing up-to-date evidence 
to support clinical performance 
are 
under discussion." 

FDA workshop, Feb 20, 2015

Science Translational Medicine 25 Nov 2015:
Vol. 7, Issue 315, pp. 315ps22

DOI: 10.1126/scitranslmed.aac4369


Standards Architecture

• Evidence to be developed
• what sort of evidence do you need 

to establish the veracity of this 
process phase?

• Standards/Evidence Developing 
Practices
• what sort of standards and 

practices help develop the 
evidence?
• standardized!

• comparable, transparent, evaluable

• Example Stakeholders
• who cares about this phase, who’s 

can help to establish standards?

• Example Knowledge Gaps
• what are some of the things we 

don’t know how to do?



Genomic Surveillance 
Workflow can be 
segmented…

Samples and
Sequencing

Sequence
Bioinformatics

Data
Integration Epidemiology

Actionable Public
Health Knowledge

Which strain at which prevalence?
What is the geographic spread?
Demographic variations?
How did transmission occur?
Speed of transmission?
Vaccine escape?
Diagnostic performance?
Therapeutic implications?

>S1
GATCGGA
>S2
ATCGCCT
>S3
CGATTTG E484K

• Note that the process needs to be considered 
from Samples to “So-what?”
• must develop actionable Public Health Knowledge



Annotated genomic 
surveillance workflow

Person

PHI
Location
Selection criteria
Vaccination

Nucleic Acid
Sample

Sequencing
Library

Sequence Assembly
 and Variants

1. Samples and Sequencing 2. Sequence Bioinformatics 3. Data Integration 4. Epidemiology

[Meta]Data
Integration

Epidemiologial
Analyses

Databases,
Repositories

Actionable Public
Health Knowledge

Example
Process
Metadata

Example
Item
[Meta]data

Integration Examples

Process
Flow

Process Category
Breakout Groups

Sample Collection
and PCR Testing

Sample
Conversion

Bioinformatic
Analyses

Sampling method
Puri!cation kit
Location
Provider

Sample type
QC results
PCR test type
Test results

Protocol
Kit maker
Batch
Worker

Library type
Library stats
Sequencing
  platform

QC methods
Base caller
Assembler
Variant caller

Tree tool
Lineage tool
Transmission
  pattern analysis

QC results
Sequence coverage
Bed !le of coverage
Variants

Data
  representation
Schemas
Permissions
APIs

Selection and annotation of samples, sequence data generation Genomic assembly, characterization,
and variant calling to support strain ID

Data aggregation and integration to
support epidemiological analysis Public health knowledge development

Submitters
Submission
  protocols
EMR linkage
Permissions

Which strain at which prevalence?
What is the geographic spread?
How did transmission occur?
Speed of transmission?
Vaccine escape?
Diagnostic performance?
Therapeutic implications?

• This is our working draft, we’re in process of consultations
• Open, public workshops 10-15 June
• Strawperson proposal distributed in advance
• 4 working groups, followed by synthesis plenary
• Will issue consensus report with prioritized standards projects



Architecture Table in 
development

Functional 
requirements

Key Questions Standards, 
Interoperability Tools, 
Quality Tools

Who will make the 
Standards?

Existing Standards & Shared 
Resources

Sampling Strategy

Sample processing and 
Sequencing

Sequence 
Bioinformatics

Data aggregation, 
integration, access

Public Health Analytics


