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SUBMITTED IN COMMENT 4:  
Current NLM elements that are of most, or least, value to other libraries, publishers, organizations, companies, 
and individuals who use NLM data, software tools, and systems in developing and providing value-added or 
complementary services and products and future capabilities that would facilitate the development of products and 
services that make use of NLM resources. 
 
 
Elsevier values its multi-faceted and synergistic relationship with the National Library of Medicine (NLM) and is 
appreciative for the opportunity to provide a response to NOT-OD-15-067, a Request for Information (RFI) 
Soliciting Input into the Deliberations of the Advisory Committee to the NIH Director (ACD) Working Group on 
the NLM. 
 
Taxonomies/Thesauri/Databases: UMLS provides a wide range of medical vocabularies. These by themselves 
are valuable for determining names of medical concepts and alternative names for the same concepts. More 
importantly, UMLS maps equivalent notions from different vocabularies. Those notions are classified into a 
reasonable number of semantic groups, which is helpful for us as Elsevier processes our content and looks for 
relations between things such as classes of drugs and types of diseases. The UMLS browser is helpful for quick 
lookups of vocabulary and relation data.  NLM also provides tagging tools like MetaMap, useful in work on 
recognizing medial entity mentions.  Elsevier’s EMMeT Taxonomy uses UMLS as the primary source for the 
taxonomy. ClinicalKey licenses the PubMed taxonomy and proposes its content in the ClinicalKey suite of 
products. GoldStandard sends its drug data to RxNorm to get it coded. These three resources are very important 
contributors to our product offerings. 
 
In terms of vocabularies representation and alignment, MeSH and MedDRA are critical resources for our projects. 
What would be useful in the future would be a “graph of biomedical data” linking biomedical data across MeSH 
and MedDRA (and ideally all of UMLS) using Linked Data formats. The current work on representing MeSH in 
RDF is a very exciting step, but a SKOS/SKOS-XL representation would also have a lot of value and would make 
the integration with our own datasets easier. Elsevier is also interested in the multi-lingual aspect of some UMLS 
vocabularies, for building cross-language bridges; here again, MeSH and MedDRA are key. 
 
Our Natural Language Processing group is a user of both the MeSH thesaurus and its supplementals (mostly drugs 
and chemical compounds) and of UMLS. We follow the annual update cycle and are quite satisfied in doing so. 
MeSH is the de facto standard for general Life Sciences /Medical concept annotation. There are domain specific 
ontologies / thesauri but none beats MeSH in the ‘general’ area. Recently NLM took the initiative to put out 
MeSH in RDF format, to connect it to the world as ‘linked data’, starting from concepts are unique URI 
identifiers. This is an important initiative that the Elsevier Labs group is glad to be part of, particularly if this 
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project continues to evolve so that the data is truly linked to other resources (PubMed at least) and easily 
accessible.   
 
Our Corporate R&D business unit utilizes and incorporates several NLM elements such as data streams of raw 
data, bibliographic information, and taxonomies, into several different products. The NLM resources are 
invaluable as they contain high quality standardized information which we leveraged together with Elsevier 
content to advance biomedical and health related science. The availability of this high quality and standardized 
information for researchers is extremely important, and should continue to be an important part of NLM’s 
efforts.  As technologies and platforms evolve, the demand for high throughput data retrieval and analysis 
workflows continues to increase, so it will be beneficial for researchers/corporations if NLM continues to develop 
its access mechanisms for NLM elements to meet this demand. Specifically, our products Text Mining and 
Pathway Studio leverage bibliographic, text, and taxonomic/vocabulary data, among other NLM elements. As we 
merge many data elements together for comprehensive solutions for our customers, we have identified some areas 
we hope NLM will consider for future development: 1) Convene stakeholder groups in standardizing structures of 
other biomedical research and health data elements. Similar to the development of the NISO JATS XML 
standard, NLM could work with stakeholder partners towards either extending this standard or developing new 
standards such that other data types/formats could also be captured and delivered in a standardized way e.g. 
electronic health records; 2) While NLM has been involved with ORCID and other unique author identifiers, 
which are gaining wider use, it would be good if the public could have a better understanding of how these 
elements are intended to be disseminated, i.e. as part of which data fields in particular record types; and, 3) 
Further map *and* provide mappings between taxonomies, e.g., UMLS–RxNorm-SNOMED are all very 
integrated but mapping files between them are complex and somewhat difficult to discern.  A potential solution 
could be API for mapping translation. 
 
NLM seems to be keen to improve their services to the community, which we applaud. We’d be interested in a 
number of developments in this regard: 1) Linking MeSH to other resources that are in the linked-data sphere; 
provide equivalences (exactMatch, partMatch, etc.) between MeSH concepts and concepts in other taxonomies 
that are linked-data-enabled, such as NAL, DBPedia etc. 2) Make all NLM vocabularies available by API on a 
day-to-day basis.  Getting access to MeSH is currently non-trivial and cumbersome. Elsevier would appreciate 
having a query API that allows us to receive updates on at least a weekly basis.  
 
PubMed/MEDLINE: From the traffic we receive from PubMed to our Health & Life Sciences Content on 
ScienceDirect we can see how important it is as a discovery tool for researchers in these disciplines. We 
appreciate how our content is indexed for MEDLINE, especially the assignment of MeSH terms and making these 
terms available to other search and discovery services. This has a great contribution to the discoverability and 
dissemination of the content Elsevier publishes. 
 
Our general analytical services reporting (commercial and extensive pro bono activities) also benefits from 
PubMed/MEDLINE through Elsevier’s Scopus because of the well-defined/assigned PMIDs. The PMID-DOI 
converter and API are especially useful.   
 
PubMed Central/Public Access Policy: Elsevier welcomes the opportunity to enhance delivery of public access 
through collaboration and interoperability with NLM to avoid duplication and wasted resources. There are 
opportunities for NLM to collaborate more effectively with publishers in the context of PubMed Central (PMC) to 
avoid duplication of effort and cost and to minimize administrative costs to research institutions and burden to 
researchers. One of the significant collaboration opportunities in facilitating public access is via the CHORUS 
service (http://www.chorusaccess.org/). At Elsevier, we are concerned that the NIH is the only US federal funding 
agency that has not met directly with representatives of the CHORUS service, and has not considered how this 
new approach presents opportunities for cost-savings within the NIH budget and for institutions receiving NIH 
research support. NLM should actively seek opportunities to work with publishers, including integration with 
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CHORUS, to develop and implement open access publication options that leverage existing infrastructure, tools, 
and services that support sharing, access, discoverability, reporting, and preservation. It is also important for 
NLM to recognize that its public access policy’s one-size-fits all 12-month embargo period is not suitable for all 
journals nor for all publishers, and to introduce a petition mechanism, as outlined in the OSTP memo, so 
publishers can signal these exceptional cases and provide supporting evidence. We would welcome greater 
sensitivity from NLM colleagues to more clearly distinguish approaches that are effective in the life and 
biomedical sciences from other disciplinary domains. Finally, while the NLM claims PMC to be a public-private 
partnership, in practice, the opportunities for collaboration with Elsevier and other publishers have been minimal. 
Collaboration is a recursive process that relies on continuous lines of open communication; with partners working 
together to develop and meet shared goals and involves shared governance and review procedures. Elsevier urges 
NLM to focus on engaging in more genuine collaboration around public access policy and policy implementation.   
 
Elsevier requests that NLM share COUNTER-compliant distributed usage statistics for manuscripts in PMC so 
that publishers can continue to report on impact and usage to authors and to their institutions that subscribe to 
these publications and pay their publication costs. It is also critical that NLM cease reformatting and enhancing 
manuscripts to make them appear more like, and substitute for, the final version-of-record of articles. Moreover, it 
is essential that PMC ensure readers are presented with the best version of the article available, which means that 
entitled users are transparently linked to the final published version. Finally we believe NLM needs to commit to 
taking concrete steps to prevent commercial re-use of manuscripts archived in PMC that is not authorized by the 
copyright holders of these works. 
 
Publishing: As a health, medical, life, and biomedical sciences publisher and our involvement with the 
International Committee of Medical Journal Editors, Elsevier deeply values its collaboration with NLM in setting 
standards for journal articles and for developing and strengthening policies and practices in the field of 
publication ethics. NLM's leadership in publication standards makes it a unique participant in the national library 
space. In particular, we value NLM's commitment to PubMed and ClinicalTrials.gov. PubMed is the medical 
community standard reference point for article search and ClinicalTrials.gov is a vital mechanism for ensuring 
accountability, helping to deliver accurate published randomized trial reports and holding authors accountable not 
only for reporting standards but also for the timely release of their findings.  
 
There are areas we believe NLM can make further strides. We feel strongly that NLM should adopt a more global 
role in fulfilling its mission and responsibilities, with these specific recommendations: 1) Invest in advocacy and 
infrastructure to advance sustainable platforms for information access in low and middle income country settings 
to support the health dimensions of the Sustainable Development Goals, e.g., in library services, human resources, 
national leadership, in partnership with country health sectors; 2) Work to assist countries in developing their 
capacities for research information generation, publication, and implementation; 3) Partner with journals and 
publishers to advance these global goals; and 4) Make global equity in information access core to NLM's 
mission.  
 
Elsevier is a proud partner and promoter of the NLM’s Emergency Access Initiative (EAI), through which we 
provide free access to our primary online clinical information and reference tool, ClinicalKey, and to a corpus of 
relevant literature on our ScienceDirect platform. 
 
As a member of the NLM-Publisher Panel, Elsevier is pleased to have a forum to discuss issues of common 
interest. Topics discussed at recent meetings include the ‘Article of the Future’ initiative; the MEDLINE 
submission and review process, including the Literature Selection Technical Review Committee; Emergency 
Access Initiative; improving access to publisher full-text content; and reproducibility and rigor of research 
findings. The Panel has provided essential collaboration on these and other initiatives. The Panel can continue to 
increase its usefulness by addressing additional matters of common interest, for example: 1) Increasing the 
acceptance rates of evaluated journals and book serials, which would lead to additional high-quality content being 
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available via PubMed; 2) Indexing book content beyond serials as books offer a unique view into biomedical and 
health related information that is not mirrored in journals, providing an integration of research across time and 
subject areas, consolidating disparate literatures into one source, and synthesizing research advances and 
applications; 3) Linking of all information relating to clinical trials, including all articles published as a result of a 
trial; and, 4) Sharing of clinical trial data, including protocols for how to cite data, where to store data, and how to 
share data. Elsevier looks forward to our continued participation in the Panel and collaboration with the NLM and 
other publisher representatives.  
 

SUBMITTED IN COMMENT 5: 
How NLM could be better positioned to help address the broader and growing challenges associated with: 

• Biomedical informatics, “big data”, and data science; 
• Electronic health records; 
• Digital publications; or 
• Other emerging challenges/elements warranting special consideration. 

 
Research Data: Elsevier would like to see the NLM allow mining of all database content inside the suite of 
databases managed and curated by the NLM and provide actionable copyright metadata elements on all NLM 
content so we understand what we can mine/use for commercial and non-commercial purposes. 
 
Elsevier’s research data policy (http://www.elsevier.com/about/research-data ) commits us to encouraging and 
supporting researchers to making their research data freely available with minimal reuse restrictions wherever 
possible.  Alongside our policy, we have developed a range of tools and services to support researchers to store, 
share, access, and preserve research data.  These include our open data pilot, our database linking program, and 
our data journals, such as Genomics Data and Data in Brief.  Collectively, Elsevier as partners with NLM, we 
should to be thinking about the big picture goal of enabling researchers to properly collect and annotate their 
research data in ways that lead to archiving, auditing, reproducibility, and interoperability. This might include 
making vocabularies and other data models available in the researchers’ workflow (e.g., controlled vocabularies 
and drop-downs in Electronic Lab Notebooks). This is especially for vocabularies, databases, and other data 
models that identify entities that define research data (anatomy, diseases, organisms, etc.). Making this available 
in formats that foster interoperability is a big part of this. This way, unique identifiers and codes are captured 
early on and can stay with the research data through its entire lifecycle (whether or not research ends up getting 
published).  
 
Research data adds huge value to the users of published research articles. An important focus is twofold: 1) 
Attach and make available publicly the methods and data underlying published research; and, 2) Develop standard 
markups (XML) to allow machine interpretation of the data (this is an area that Elsevier’s Mendeley team is 
currently working on). It will be important for NLM to work in close partnership with a broad stakeholder group 
to consider the most effective approach to enforcing data transparency and developing a set of markup standards.   
 
Data fraud detection tools will need to be an important focal point for NLM. In recent scientific fraud causes, 
fraud was detected as data that was statistically, “too good to be true.”  Similarly, image manipulation for 
scientific articles has been observed and is being addressed by a number of publishers at high cost due to the 
manual labor involved. To avoid future problems and resulting distrust in our data-drive scientific approaches, 
NLM and publishers will need to work together to find efficient and effective ways to detect data fraud before 
data sharing and publication. 
 
Regarding research data repositories, we think it is most useful to think in terms of data management plans and 
data archives. Elsevier is supportive of mandates for data management plans where researchers have the flexibility 
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to choose where to deposit their data and that data publication routes are not limited (e.g., linking data, data 
journals, interactive data plots, etc.). Importantly, as efforts on research data repositories advance, it will be 
essential for the NLM to seek out collaboration opportunities with a broad and diverse range of stakeholders 
across sectors to ensure that collective expertise and experience as leveraged, a duplication of effort and resources 
are minimized, and cost savings and administrative efficiency are maximized. 
 
There is a need for data standards, but it should also be recognized that such standards do develop continuously. 
So any standardization proposal should include a proposal for continuous maintenance and further development 
of the standard. It should also be noted that data standards have to be discipline, perhaps even subdiscipline, 
specific, and will always have some element of least common denominator as science, by definition, goes beyond 
what has been standardized. 
 
Tools for automatic mapping of data would indeed be extremely useful as they can provide the input for data 
search engines. Furthermore, such tools can help scientists to better comply with funder requirements to share 
data in a meaningful way, especially when such tools are combined with proper (provenance) annotation 
capabilities. 
 
Elsevier would be very interested in working with the NLM, other publishers, and data archive managers on 
mechanisms to connect articles and related datasets. It would be valuable for publishers to link plug-ins into their 
systems, such that authors could submit the data to the archive of their choice and simultaneously link this to an 
article.  
 
We also feel that it is important that the NLM work with stakeholders on developing capabilities (at a variety of 
levels) to validate data and mark it as “OK” following a certain hierarchy of quality, from data has been well-
described to data that has been fully reproduced in a different environment by a different team. Elsevier’s data 
articles and microarticles do provide one of the steps in this continuum of quality/integrity validation, but there 
are additional levels beyond peer-review that need to be considered and built into developing systems.    
 
With regards to the quality criteria and quality stamps for data archives, there has been considerable discussion in 
this space, especially in the EU, but it is essential that there be commonly shared view on what a data repositories 
should adhere to, e.g., the National Digital Stewardship Alliance (NDSA) levels of preservation do make a step in 
one dimension of data repositories (archives), but there are many more dimensions to consider.  
 
NOTE: Elsevier is also developing a separate and detailed response to the NIH RFI NOT-ES-15-011, Input on 
Sustaining Biomedical Data Repositories, which we will submit by the deadline of March 18, 2015.   
 
Electronic Health/Medical Records: Since HIPAA issues make it near impossible to obtain actual health 
records, a test/gold set of anonymized Electronic Health Records would be a great resource to Elsevier to develop 
and test point of care applications we are currently developing. Also, a test bed EHR/EMR system would be 
incredibly valuable, where different content providers could plug in applications to show added value of relevant 
data at the point of care. 
 
Elsevier’s Health Analytics group is especially interested in developments with regards to EHR/EMR.  We are 
supportive of: 1) Central, anonymized linked patient databases (including detailed clinical encounters in primary 
and secondary care, medication, genetic data, etc.) for research; and, 2) Central patient records, or at least 
interoperability standards (including federated search or HIEs) as a method of improving care delivery to 
individual patients. We encourage the NLM to continue working in coordination with the Office of the National 
Coordinator for Health Information Technology to drive both of these initiatives.  We also want to make sure that 
NLM is aware of our high-performance computing (HPC) capabilities to analyze data for patterns. Reed Elsevier, 
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Elsevier’s parent company, is one of the very few companies in the world that has analytical HPC capabilities and 
is expert and experienced in dealing with highly confidential and very private data. 
 
Regarding the linked patient databases, more (diverse) and bigger (simply more) is better. Broad accessibility 
(under appropriate safeguards) to the anonymized, longitudinally linked for-research data, including by industry, 
is desirable for Elsevier’s Health Analytics. Industry finances applied research and product development that 
brings universities’ basic research to the point of care and to actually benefit patients. Broad accessibility will also 
drive innovation from big data, which is currently hindered by selective access. Heath Analytics currently 
conducts substantial research projects granting us securely anonymized patient data access together with 
healthcare systems in Europe. 
 
Regarding central patient records, comprehensive (all individual patient encounters) and timely is better.   As an 
example, Denmark has introduced a shared medication record. Physicians there can see their colleagues’ 
prescriptions. This transparency among providers is dramatically transforming the Danish healthcare system, 
already one of the best in the world. Physicians now feel responsible for the full array of prescriptions, even those 
of their colleagues. Also patients can access and review their complete personal health record, which makes them 
a responsible partner in their health management. The networking of all players improves patient outcomes 
substantially. 
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Name  
Holly Falk-Krzesinski 
  
Organization   
Elsevier 
  
Role (Select all that apply) 
Researcher 
Publisher 
Data Resource or Tool Developer 
 
Organization Type (Select all that apply) 
Publisher 
Commercial Organization 
 
 
1)  Role of NLM in advancing data science, open science, and biomedical informatics 
 
1a) Identify what you consider an audacious goal in this area – a challenge that may be daunting but would 
represent a huge leap forward were it to be achieved.  Include any proposals for the steps and elements needed to 
reach that goal. 
We propose a new era of collaboration across stakeholders as an audacious goal:  Overall, there are a wide range 
of opportunities for the NLM to work in collaboration with other stakeholders to advance data science, open 
science, and biomedical informatics.  These include other federal funding agencies, such as the NSF, USDA, and 
NIST, which are also committed to advancing and engaged in these areas critical to 21st century science.  They 
also include non-governmental organizations such as the Research Data Alliance, the National Data Service, and 
Force11.  And, they include society/nonprofit and commercial publishers and data provider organizations and 
their consortia.  Collaboration leverages a global network of collective resources and an extensive breadth of 
capabilities, which allows the NLM to combine its efforts with investments already underway to maximize 
efficiency and innovation and eliminate duplication of effort and a waste of government resources. 
 
With the rapidly evolving landscape of scholarly communication, health information, and digital technologies, the 
NLM can take full advantage of cutting-edge tools, technologies, and platforms by collaborating with publishers, 
especially when it comes to enhancing the discovery and reuse of research articles.  By working in partnership, we 
can jointly facilitate access to the best possible version of a journal article available to users.  
 
Researchers prefer to use the version of record rather than an accepted manuscript when they can access it.  
PubMed and PMC display special buttons to identify open access articles, however, the majority of articles are 
subscription articles.  Neither PubMed nor PMC currently signal to users that they have access to the version of 
record through their institution’s subscription.   While PubMed and PMC offer users the option to log in or to 
enter via an institution specific URL that would provide this information, most users do not to log in or enter via 
the special URL.  If not updated frequently, the library holdings information on which this approach relies are 
quickly outdated, resulting in incorrect access indicators being shown. There are numerous ways that PubMed and 
PMC could make users aware they have access to the version of record: i) Collaborate with CHORUS 
(Clearinghouse for the Open Research of the United States; leverages existing infrastructure to enable sustainable, 
cost-effective, and transparent public access to content reporting on funded research. By integrating services and 
open APIs, CHORUS optimizes funder identification, content discovery and long-term accessibility, compliance 
monitoring, and dashboard reporting; http://www.chorusaccess.org/about/why/funders/) to ensure all articles 
reporting on NIH funded research are openly available on publisher sites, and link to the article page on the 
publisher’s site from PubMed.  Publishers have made sure that users will be guided to the for them best available 
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version; ii) Introduce a solution that indicates access that works based on IP recognition in addition to the current 
login/institution URL options; iii) Integrate with publisher article entitlement APIs which are easy to implement, 
would not require the services to store library holdings information or librarians to update them, and would not 
require users to log in.  This does not require PubMed to store their users’ IP addresses, and only simple interface 
changes are necessary to empower NLM users to know which version of an article they can access. 
 
Publishers efficiently provide services to a broad spectrum of platforms and there is unmet opportunity for 
partnering with the NLM. Many US Federal agencies – including DOD, DOE, NSF, USDA, and USGS – are 
working together efficiently and effectively with publishers to provide public access via CHORUS.  This is 
incredibly powerful because it enables publishers to provide public access and open access services to a wide 
range of agencies and platforms simultaneously.  PMC, as first mover in this space but not yet engaged in 
CHORUS, has deposit agreements in place with publishers that currently do not scale.  Consequently, PMC is not 
availing itself of the most recent innovations to ensure that open access content flows without friction around the 
web, thus not providing an optimal user experience nor maximizing goals of public access.   
 
Thinking even more broadly, the goal would be for the NLM to create a collaborative environment and ecosystem 
that streamlines and virtually automates the scientific process. This includes developing an environment where 
trusted content and data is shared across stakeholders in a manner that promotes the reproducibility of 
experiments and the interoperability and reuse of data. 
 
Another goal for the NLM is allowing for text mining across all internal data sources at the NLM.  To enhance 
reuse of all NIH-funded content, it would be advantageous for the NLM to allow mining of all content inside the 
suite of databases managed and curated by the NLM by researchers, publishers and other data providers and 
provide actionable copyright metadata elements on all NLM content so users understand what can be mined/used 
for commercial and non-commercial purposes. 
 
 
1b) The most important thing NLM does in this area, from your perspective. 
Integrity of research: The MEDLINE indexing NLM provides is powerful; it is a certification that signals 
researchers, clinicians, journalists, patients and others that they can trust the scientific articles they discover via 
PubMed. This is incredibly powerful and among the most important things that NLM does.  However, there still 
exist areas for continued development around collaboration with publishers.  The MEDLINE indexing process 
would be further enhanced by making it more transparent and expanding it to allow for more frequent review.  It 
is also critical that additional channels for communication with publishers be opened and used regularly, 
especially when it comes to developing and communicating new policies as innovations in scholarly 
communication come into practice.   
 
Standards setting: The NLM is currently a leader in reviewing and aggregating standards. Some examples include 
metadata (such as to facilitate access to articles) and vocabularies (including the upkeep and maintenance of 
MeSH Subject Headings). In addition, NLM has a strong presence in maintaining large Databases and Resources 
(https://wwwcf.nlm.nih.gov/nlm_eresources/eresources/search_database.cfm) as well as providing API access to 
many of them. We encourage the NLM to maintain a leadership role in these areas, but to also collaborate with 
other federal funding agencies working in the same space now (notably NSF, USDA, and NIST). 
 
Ethics: As a health, medical, life, and biomedical sciences publisher and through our involvement with the 
International Committee of Medical Journal Editors (ICMJE), Elsevier deeply values its collaboration with NLM 
in setting standards for journal articles and for developing and strengthening policies and practices in the field of 
publication ethics. In particular, we value NLM's commitment to PubMed and ClinicalTrials.gov.  PubMed is the 
medical community standard reference point for article search and ClinicalTrials.gov is a vital mechanism for 
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ensuring accountability, helping to deliver accurate published randomized trial reports and holding authors 
accountable not only for reporting standards but also for the timely release of their findings.  
Global access: There is even more opportunity for the NLM to adopt an enhanced global role in fulfilling its 
mission, with these specific recommendations: i) Invest in advocacy and infrastructure to advance sustainable 
platforms for information access in low and middle income country settings to support the health dimensions of 
the UN Sustainable Development Goals, e.g., in library services, human resources, national leadership, in 
partnership with country health sectors; ii) Work to assist countries in developing their capacities for research 
information generation, publication, and implementation; iii) Partner with journals and publishers to advance 
these global goals; and, iv) Make global equity in information access core to NLM's mission. Elsevier is a proud 
partner and promoter of the NLM’s Emergency Access Initiative (EAI), through which we provide free access to 
our primary online clinical information and reference tool, ClinicalKey, and to a corpus of relevant literature on 
our ScienceDirect platform. 
 
 
  
1c) Research areas that are most critical for NLM to conduct or support. 
No response 
 
 
1d) Other comments, suggestions, or considerations, keeping in mind that the aim is to build the NLM of the 
future. 
As a long-time member of the former NLM-Publishers Panel, Elsevier has been pleased to have a forum to 
discuss issues of common interest. Topics discussed at previous meetings include: the ‘Article of the Future’ 
initiative; the MEDLINE submission and review process, including the Literature Selection Technical Review 
Committee; Emergency Access Initiative (EAI); improving access to publisher full-text content; and, 
reproducibility and rigor of research findings. The Panel had provided essential collaboration on these and other 
initiatives. Looking ahead, a reinvigorated Panel and/or NLM-Elsevier collaboration via other channels can 
address additional matters of common interest, for example: i) increasing the acceptance rates of evaluated 
journals and book serials, which would lead to additional high-quality content being available to NLM users 
globally via PubMed; ii) indexing book content beyond serials as books offer a unique view into biomedical and 
health related information that is not mirrored in journals, providing an integration of research across time and 
subject areas, consolidating disparate literatures into one source, and synthesizing research advances and 
applications; iii) linking of all information relating to clinical trials, including all data and articles published as a 
result of a trial; and, iv) consider protocols for how to cite data, where to store data, and how to share data. 
 
 
 
2) Role of NLM in advancing biomedical discovery and translational science  
  
2a) Identify what you consider an audacious goal in this area – a challenge that may be daunting but would 
represent a huge leap forward were it to be achieved.  Include input on the barriers to and benefits of achieving 
the goal. 
One area we see as emerging and in need of standards is the field of microbiome studies. It would be beneficial to 
the community if NLM could lead standards setting in this area. 
 
 
2b) The most important thing NLM does in this area, from your perspective. 
Kudos to the NIH for partnering with NIST on the 2016 Standards for Microbiome Measurements Workshop, 
which sought input on defining reference materials, reference data and reference methods for human microbiome 
community measurements. 
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2c) Research areas that are most critical for NLM to conduct or support. 
A high priority area is the standardization and creation of a database and libraries of microbiome species, an 
initiative that lends itself easily to collaboration with the industry and academic sectors.  
 
More broadly, we encourage the continuation of NLM Administrative Supplements for Informationist Services to 
NCATS UL1 grants and the NLM's University-based Biomedical Informatics Research Training Programs to 
foster training experiences in translational bioinformatics.  We’d be interested in discussing whether there are 
opportunities for Elsevier to support the NLM’s efforts directly or through its awardees. 
 
  
2d) Other comments, suggestions, or considerations, keeping in mind that the aim is to build the NLM of the 
future. 
Elsevier shares the NLM’s focus on translational medicine, as demonstrated by the development our 
EBioMedicine journal (http://www.ebiomedicine.com/).  
 
 
 
3) Role of NLM in supporting the health of nation: clinical systems, public health systems and services, 
personal health 
 
3a) Identify what you consider an audacious goal in this area – a challenge that may be daunting but would 
represent a huge leap forward were it to be achieved.  Include input on the barriers to and benefits of achieving 
the goal. 
The development of personalized and precision medicine requires the availability of data. This includes not only 
Omics datasets but importantly rich phenotypic datasets as available within electronic healthcare records (EHRs). 
The lack of this sort of data is expressed by the NIH’s “All of Us” Research Program 
(https://www.nih.gov/research-training/allofus-research-program).  
 
Thus, an audacious goal in this area would be for the NLM to foster the creation of a live, comprehensive health 
research dataset on the order of 1% of the US population (~30 million people).  Such a dataset would build on the 
ideas behind the NIH Precision Medicine Cohort but at 30x the scale, and it would provide a step change in 
research quality and capability and also the delivery of research results into the healthcare system.  Such a dataset 
would provide deep evidence about outcomes of interventions in situ.  For the first time, researchers could select 
deep cohorts to analyze longitudinally and continuously. Such a database could be key in developing new 
diagnostics as well as finding relevant biomarkers both necessary for both applying precision medicine and the 
move towards value based care (Value assessment in precision cancer medicine, Journal of Cancer Policy, 2016, 
http://dx.doi.org/10.1016/j.jcpo.2016.09.003).   
 
This dataset would require a new form of consent that lets individuals decide broadly if they want to contribute 
their data for research but also inform them of how their information is being used as it is used.  Such dynamic 
notification is critical as it provides deeper engagement to patients and the outcomes of research.  NLM is ideally 
positioned to help develop new approaches to consent and educate providers, patients, researchers, and insurance 
companies.  
 
Challenges to creating such a dataset are largely three fold: i) Incentivizing the cooperation between care-takers of 
patient datasets (e.g. medical centers, providers) to pool data; ii) Incentivizing researchers to see data not as an 
asset but a common resource; iii) Engaging patients effectively.  Most patients are willing to consent for their data 
to be used but need guidance through these systems and ongoing interaction (Survey of U.S Adults’ Opinions 

http://www.ebiomedicine.com/
https://www.nih.gov/research-training/allofus-research-program
http://dx.doi.org/10.1016/j.jcpo.2016.09.003
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about Conduct of a Nationwide Precision Medicine Initiative® Cohort Study of Genes and Environment. 2016. 
PLoS ONE 11(8): e0160461. http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0160461).   
  
3b) The most important thing NLM does in this area, from your perspective. 
The NLM provides important standards in Health Information and Health Data that enable interoperability.  
Semantic, clinical vocabularies, and mappings are critical in being able to cohesively bring together longitudinally 
linked patient data.  Continued investment in this area, in particular maintenance and improvement of these 
standards, is highly important.  We encourage the NLM to continue to work in coordination with the Office of the 
National Coordinator for Health Information Technology (ONC) to drive initiatives around healthcare data 
interoperability. 
 
 
3c) Research areas that are most critical for NLM to conduct or support. 
More broadly than a specific research area, is the structure of the research support programs themselves.  These 
research areas should specifically encourage collaboration as well as continuity.  Elsevier sees two areas of 
potential interest: i) A key test/gold set of anonymized electronic health records (EHRs), especially clinical notes 
for text-mining would be a great resource to develop and test point of care applications.  Also, a test bed EHR/ 
electronic medical record (EMR) system would be incredibly valuable, where different content providers could 
plug in applications to show added value of relevant data at the point of care; and, ii) Research around the 
applicability of FAIR (Findable Interoperable Accessible and Reusable; Wilkinson, Mark D., et al. "The FAIR 
Guiding Principles for scientific data management and stewardship," Scientific Data 3, 2016) data in the context 
of health.  In particular, how FAIR data fits the notion of NIH Commons credits models.  Elsevier is a supporter 
of the FAIR principles.  
 
 
3d) Healthcare systems and public health arenas in which NLM participation is most critical. 
It is of great value for the NLM to continue to contribute to emerging areas of data standardization. Example areas 
include standards for sharing personalized data from electronic healthcare records (EHRs) and standards around 
data sharing and interoperability between networked medical devices – specifically input and output of data. This 
could possibly be done in concert with initiatives that the FDA is currently undertaking (see 
http://www.fda.gov/MedicalDevices/DigitalHealth/ucm512245.htm).  
 
 
3e) Other comments, suggestions, or considerations, keeping in mind that the aim is to build the NLM of the 
future. 
We believe that the NLM has an important role as a creator of an ecosystem that includes both the public as well 
as non-profit and private organizations.  In a future where data is central, ensuring interoperability is a key part of 
ecosystem formation.  Elsevier, through its work in precision medicine, is encouraging the movement towards a 
research data cooperative for health.  We believe public private partnerships are critical to enabling data driven 
innovation. 
 
Elsevier shares the NLM’s focus on public health systems as demonstrated by our publication of epidemiology, 
preventive medicine, and public health content, the launch of the Lancet Public Health, and Elsevier’s Cancer 
Moonshot Resource Center (https://www.elsevier.com/connect/cancer-moonshot-resource-center).  
 
 
 
  

http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0160461
http://www.fda.gov/MedicalDevices/DigitalHealth/ucm512245.htm
https://www.elsevier.com/connect/cancer-moonshot-resource-center
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4) Role of NLM in building collections to support discovery and health in the 21st century 
 
4a) Identify what you consider an audacious goal in this area – a challenge that may be daunting but would 
represent a huge leap forward were it to be achieved.  Include input on the barriers to and benefits of achieving 
the goal. 
We again want to point the NLM to the benefits associated with collaboration with publishers and other 
stakeholders within the community (see also response to #1 above).  For example, the NLM can help its users 
avail themselves of the best available version of articles through partnerships with publishers.  PubMed could link 
users to publishers’ sites or stream content from publisher APIs for access to the version of record or publicly 
accessible accepted manuscripts (the latter via CHORUS, see more details about CHORUS in the response to #1) 
rather than pointing users to PMC-hosted versions of articles that do not represent the version of record.  
Publishers can indicate in the metadata provided to PubMed about whether an article is publicly accessible.   
 
The NLM wants to be sure and capture the output that results from NIH-funded research that is published by the 
wide-range of publishers globally.  It is equally important that the NLM platforms include publisher partners’ 
journal branding so that it is clear to users the source of the delivered content.  In addition, so that the full impact 
of researchers’ work is measured and counted, the NLM should partner with other community stakeholders to 
share user statistics from NLM platforms liberally, freely, consistently, and at a detailed level; specifically, to 
include COUNTER-compliant usage statistics on NLM platforms via Distributed Usage Logging. 
 
 
4b) The most important thing NLM does in this area, from your perspective. 
As a long-time partner, collaborator and contractor to the NLM delivering thousands of critical medical and health 
related journals to the NLM each year, Elsevier recognizes the critical role that the NLM plays in leading the 
world’s health science libraries in their collection decisions.  We support NLM’s role as the resource library with 
the most depth and breadth of coverage of critically needed heath research content, and its critical role in 
providing access to the world in support of the important missions of researchers globally.  Elsevier would greatly 
encourage the NLM to continue to fund and support their important investments in sourcing and archiving the 
world’s exponentially expanding health research materials as a continuing strategic imperative of the mission of 
NLM.  While the landscape for access to all types of health research content will no doubt continue to change at 
faster and faster pace, the role of the NLM as primary archive and the traditional role as a national library is still 
critically needed for the citizens of the United States and needed in support of the greater good of the world.   
 
NLM has the world’s largest collection of published biomedical literature, with many items that are unavailable 
anywhere else.  The NLM collections already extend far beyond traditional publications, whether in physical or 
digital format, to include unpublished manuscripts, images, video, sound recordings, web pages, and, especially, 
databases containing a wide variety and enormous quantities of digital data.  The nature of scholarly publication 
and scientific discovery continue to evolve rapidly, with implications for what data and information NLM should 
collect and the methods to be used to acquire, archive, and disseminate new data, information and knowledge 
relevant to human health and disease. NLM should continually evaluate new tools, technologies, and platforms 
that it can employ on its own and in partnership with public and private collaborators to take maximum advantage 
of a rapidly-evolving digital environment for health and biomedical sciences information. 
 
 
4c) Research areas that are most critical for NLM to conduct or support. 
In terms of building collections, there are a number of areas that require additional research to inform policy and 
requirements by the NLM and NIH more broadly: i) Consider which data standards, metadata systems, and 
curation efforts optimally improve outcome of a particular use case, such as data search, or data reuse; ii) 
Consider what metrics can be used for successful data storage or curation: reuse, amount of queries/downloads, or 
other—possibly social—metrics; iii) Consider what systems can act across the spectrum of biomedical 
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repositories, publications, and other research outcomes to track and combine these metrics; iv) Consider the 
identification and promotion of the best containerized microservices (web-based converters and translators that 
can be picked up and clicked together to allow the integration of different data formats) in comparison to across-
the-board standard data formats; v) Consider how Omics and functional data submitted to systems can best be 
peer- reviewed and standardized. 
 
 
4d) New data types or data collections anticipated over the next 10 years. 
The published article is no longer the primary artifact of scientific research.  Instead, primary data, formal 
methods (not the "methods" section of an article), clinical protocols, and detailed descriptions of cataloged and 
known resources (instrumentation, chemicals, genomes, etc.), along with research articles, are all components of 
the scientific output—the full slate of research data.   
 
Research data is one of the largest growth areas for health and biomedical sciences research and there are many 
aspects that must be considered simultaneously and carefully.  In a nutshell, it is a priority to determine a 
minimum amount of metadata and access that is required for that research data to be part of the open science 
ecosystem.  Moreover, there are a variety of stakeholders involved in this growing effort and it’s critical that 
redundancies be avoided and opportunity for broadly recognized standards maximized, not just in the biomedical 
sciences domain that the NIH funds, but across all areas of research and disciplines.   

Research data validation, search, sharing, reuse, archiving, publishing, and recognition are areas in which 
Elsevier has deep expertise that we can lend to this growing area.  We are aligned with the NIH in supporting 
a system that evaluates the performance of various components of the biomedical research data management 
cycle and are currently actively engaged in a number of initiatives with academic, funder, and industry 
partners globally.  Through our partnerships with the NSF, NIST, NOAA, NIH and organizations such as RDA 
and NFAIS, Elsevier has provided input, guidance and advice to the NIH through response to all five recent RFIs 
related to research data and its management, including research data repositories.  Please refer to those requests 
for comprehensive details: NOT-OD-15-067, Soliciting Input into the Deliberations of the Advisory Committee to 
the NIH Director (ACD) Working Group on the National Library of Medicine (NLM), Comment 5; NOT-AI-15-
045, Input on NIAID Data Sharing Repository, Immunology Database and Analysis Portal (ImmPort), and 
Services, Part I and Part II; NOT-ES-15-011, Input on Sustaining Biomedical Data Repositories; NOT-OD-16-
133, Metrics to Assess Value of Biomedical Digital Repositories; NOT-OD-17-015, Strategies for NIH Data 
Management, Sharing, and Citation.  

Researchers are being asked to do more in the name of making their data more accessible and transparent.  
Elsevier is very pleased to already be working with the NLM and academic stakeholders to investigate the 
mechanisms of reward and recognition for research data sharing.  Authorship and being cited will always be an 
important metric, but moving forward, it is important that we jointly develop and deploy recognition systems for 
other related tasks including data stewardship and open science participation. 
 
Another important focal area for the NLM is the appropriate use of preprints and other interim research products 
(IRPs).  This topic was covered extensively in Elsevier’s response to the very recent RFI NOT-OD-17-006, 
Including Preprints and Interim Research Products in NIH Applications and Reports.   
 
 
4e) Other comments, suggestions, or considerations, keeping in mind that the aim is to build the NLM of the 
future. 
Just as with this RFI and the 2016 RFI soliciting input into the deliberations of the Advisory Committee to the 
NIH Director (ACD) Working Group on the National Library of Medicine, we urge the NLM to continually invite 
and consider comment from the broad community of stakeholders as implementation plans begin to develop.  
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Specifically, we ask that the NLM add to its existing slate of Advisory Bodies one that includes publishers and 
data provider partners from the nonprofit and commercial sectors.  The previous NLM-Publisher Panel had 
provided a good forum for knowledge sharing, but as collaborations between the NLM and these groups will 
intensify over the next decade, it will be critical to extend and formalize the interactions to foster the co-
development of new initiatives, processes, innovations, and standards.     
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