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PREFACE

Fiscal Year 2015 saw achievement in many areas, as the following report attests. Here’s a sampling of the
accomplishments of our gifted staff, advisors, and consultants during that period:

MedlinePlus debuted a new responsive design, joining AIDSinfo and other NLM websites that provide
information in a format optimized for desktop, tablets, and phones, as it continued to grow and deliver
essential health information to the public.

With encouragement from the President and Congress, seven other government agencies have followed in the
steps of NIH and are adopting PubMed Central (PMC) as a platform for their public access policies.

In close partnership with NLM, NIH and HHS took steps to enhance the transparency of clinical trial results by
issuing a Notice of Proposed Rulemaking. The proposed rule clarifies requirements for registering trials and
submitting results information to ClinicalTrials.gov.

Influenced by the success of DailyMed, the FDA again turned to NLM, this time to make a new medical
device registration database, AccessGUDID, available to the public.

In a positive step for public health, we enhanced the database and analytic tools that process high throughput
sequencing data to support our joint effort with CDC, FDA, and USDA to identify more rapidly and accurately
pathogens causing foodborne illnesses.

We created a system to detect tuberculosis in X-rays of HIV patients in Kenya and piloted a machine learning
tool to speed malaria diagnosis.

We continued to develop information and tools relevant to disasters. We provided trustworthy information
about the Ebola outbreak and launched a web-collecting initiative to capture and preserve selected born-digital
content documenting that event.

We strengthened and expanded partnerships to deliver health information to underserved populations and to
encourage young people to consider careers in medicine and science. Examples include our Mentoring in
Medicine events and our expanding K-12 resources.

We digitized more rare and unique items from NLM’s rich historical collections and showcased these
collections in special public events, new Profiles in Science, and traveling exhibitions.

Our researchers collaborated on the revolutionary CRISPR-Cas DNA editing tool, using a computational
strategy to discover three systems that have the potential to revolutionize bioengineering.

Our computer systems continued to deliver information reliably and effectively in response to billions of searches
from our millions of users worldwide.

We saluted Dr. Donald Lindberg and his remarkable career as NLM Director with a series of special events and
by renaming the NLM Board Room in his honor.

Thanks to all involved for your outstanding public service, dedication to duty, and boundless creativity.

Betsy L. Humphreys
Acting Director






The End of an Era: Donald Lindberg, MD;,

Retires After 31 Years as NLM Director

arch 31, 2015 marked Director Dr. Donald

A.B. Lindberg’s last day heading the

National Library of Medicine. Retiring after
more than 31 years of service, he was the library’s
longest serving director and one of the longest serving

leaders at the National Institutes of Health, the library’s
parent organization.

On his penultimate day on the job, he was saluted by
hundreds of people from NLM, the NIH, and across the
country, who gathered at NIH’s Natcher Center to
celebrate his many contributions to the world’s largest
medical library and, through its work and that of its
partners, to the health of people around the globe.

i

A prescient leader

The retirement ceremony included a video clip of the
speech he gave at his 1984 swearing-in ceremony. In it,
Dr. Lindberg predicted a time when “the book or
journal on the shelf will become increasingly too
remote for immediate patient-care decisions” and the
computer will become increasingly useful; when

“medical informatics will emerge as a formal research
field and academic discipline;” and when progress in
“cancer research and molecular biology will be to the
average citizen not an idle curiosity or newspaper
headline, but a matter of immediate personal concern.”

NIH Director Francis Collins, MD, PhD, found Dr.
Lindberg’s 1984 speech to be a fascinating testimony
to his vision—remarkably true and prescient. He said,
“Don created programs that transformed our approach
to information.”

Other NIH colleagues, like NIAID Director Anthony
Fauci, MD, echoed this sentiment. "The kind of
capabilities you put at our fingertips made what we do
possible," said Fauci, adding that Dr. Lindberg’s
influence at NLM and NIH had been profound.

Congressional tribute

In a Congressional Record tribute to Dr. Lindberg,
Senator Tom Harkin pointed out that “NLM had no
electronic journals in its collection when Don joined
NLM in 1984.” Sen. Harkin went on to highlight some
of Dr. Lindberg’s achievements, including the creation
of the National Center for Biotechnology Information
(NCBI) in 1988. “Its work,” said Sen. Harkin, “was
essential to the mapping of the human genome. Today,
NCBI is home to GenBank, PubMed Central, and
dbGaP, and is an indispensable international repository
and software tool developer for genetic sequences and
other scientific data, and a pioneer and leader in linking
data and published research results to promote new
scientific discoveries.”

Board resolution

Dr. Lindberg’s career was perhaps best summarized by
the following resolution approved by the Board of
Regents of the National Library of Medicine and
presented to him by its chair, Trudy MacKay, PhD:
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Board of Regents of the National Library of
Medicine Resolution

Approved and presented on February 10, 2015

To congratulate and commend Donald A. B. Lindberg,
MD, Director of the National Library of Medicine,
NIH, for more than 30 years of visionary and
transformative leadership.

Whereas:

Dr. Donald A.B. Lindberg, a pioneer in applying
computers to health care with expertise and
outstanding accomplishments relevant to NLM's
mission, was appointed its Director in 1984;

He engaged the Board of Regents and the library's
many constituent groups in highly effective long range
planning that built on NLM's unique strengths and
guided decades of spectacular innovations and
accomplishments;

His focus on long-term technology trends, user
engagement, strong partnerships, and public policy led
to a steady stream of high impact services, including
free Internet access to MEDLINE via PubMed,
MedlinePlus, ClinicalTrials.gov, PubMed Central,
PubChem, dbGaP, free use of clinical terminology
standards for electronic health records (EHRs), and
many specialized genomic, toxicology, health services
research, public health, consumer health, disaster and
emergency response, and history of medicine
resources;

He played a leading role in establishing the National
Center for Biotechnology Information (NCBI) at NLM
in 1988, thereby ensuring effective links between gene
sequences and the published literature and providing
key infrastructure for the Human Genome Project and
many subsequent scientific “big data” initiatives;

He advanced the field of biomedical informatics by
expanding research training programs and increasing
research funding; integrating biomedical and health
applications into the multi-agency High Performance
Computing and Communications initiative; developing
unprecedented research resources, such as Unified
Medical Language System, lexical tools, Visible
Humans, ITK, and the pill image collection; pushing
the field to embrace molecular biology, public health,

disaster response, and patient contributions; and
mentoring many;

He made NLM services available outside of academic
institutions and hospitals, reaching health
professionals, patients, and the public wherever
located; expanded the scope of the National Network
of Libraries of Medicine to provide outreach to
underserved populations; built enduring partnerships
with minority-serving institutions, tribal and
community based organizations, and the public health
and emergency response communities; and used a
vibrant historical exhibit program to interest diverse
young people in biomedical careers;

He expanded NLM collaborations with other NIH
Institutes and Centers, other HHS agencies, and other
federal departments and ensured that the library
provided critical support to NIH, HHS, and
US-government priorities, including the Multilateral
Initiative on Malaria, clinical trials registration and
results submission, public access to the results of
government-funded research, response to disasters, and
electronic health records;

He ensured that NLM data were “open” to external
developers and researchers via applications
programming interfaces (APIs) and bulk downloads, as
well as via interactive web interfaces, mobile devices,
and social media, to fuel the development of value-
added products and services;

He believed in the power of multidisciplinary teams at
NLM and elsewhere; embraced diversity; championed
expanded roles for health sciences librarians in
biomedical informatics, clinical research, consumer
health, public health, disaster preparedness and
response, and data management; and expanded their
training and career development opportunities;

He attracted, retained, and invested in outstanding
people; promoted innovation and efficiency in all NLM
activities, including high-volume production operations
and administrative functions; and maintained and
upgraded facilities, computer reliability and security,
and high speed connections to keep pace with demand
for NLM services;

In sum, his vision, uncanny judgment, courage, and
perseverance have resulted in free, robust Internet
access to vast quantities of trusted consumer health



information, published biomedical knowledge, Now, therefore, be it
chemical and drug information, clinical trials

information, and scientific data that are used every day Resolved, that the Board of Regents of the National

by millions of people and thousands of computer Library of Medicine salutes and thanks Dr. Donald

systems across the country and around the globe; A. B. Lindberg for his outstanding public service and
for translating the promise of computers and

He will depart from NLM on March 31, 2015, having telecommunications into robust systems that deliver

changed fundamentally the way biomedical knowledge biomedical and health information around the world to

and health information is collected, organized, and advance research, clinical care, and the public's health.

made available for public use—in small villages in

Alaska and Mali as well as in laboratories of Nobel 3

Prize winners. He has therefore empowered the public
and transformed the conduct of research, the education
of students, and the care of patients.
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Lofty Goal,, Amazing Discoveries:
NCBI's Work with CRISPR-Cas

‘ ‘ e are interested in understanding the
evolution of life.”

So begins the statement of research
interests for the Evolutionary Genomics Research
Group, headed by Eugene Koonin, PhD, in NLM’s
National Center for Biotechnology Information
(NCBI). It's a lofty, even audacious, goal, perhaps not
fully achievable, but the progress toward it has the
potential to uncover amazing things.

In fact, it already has.

Since the late 1990s, Koonin and his team have
proposed theoretical models and uncovered genetic
elements that have propelled biotechnology forward.
Among their notable work is that related to the
CRISPR system, a revolutionary tool for editing DNA.

This year, working together with NIH-funded
researchers Feng Zhang, of the Broad Institute and
MIT, and Konstantin Severinov, of Rutgers University
and the Skolkovo Institute of Science and Technology
in Russia, they identified three new CRISPR-Cas
systems. Perhaps even more exciting—the
computational approach that led to those

discoveries can potentially unlock more.

CRISPR's origins

The repeating gene sequences and distinct pattern that
comprise CRISPR were first discovered in bacteria in
1987, but no one knew what they meant.

As technology advanced and more genes could be
sequenced, scientists found the distinctive pattern in a
number of microbial species and matched them to
viruses known to infect bacteria. The pattern’'s role was
still unknown, but in 2002 it finally got a name—
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CRISPR—for "clustered, regularly interspaced short
palindromic repeats."

Since then, CRISPR-based research has advanced
quickly.

Researchers discovered that CRISPR sequences

were part of a system bacteria use to defend against
invading viruses. Bacteria with CRISPR-based immune
systems recognize viruses they were previously
exposed to and command proteins to attack, cutting
their DNA strands so the virus cannot replicate.

The job of cutting the DNA, scientists learned, fell to
specific enzymes, and these enzymes resulted from
specific genes—dubbed Cas, for CRISPR associated
genes—that were always near a CRISPR sequence.

CRISPR-Cas9 system (Credit: B. Wong, Broad Institute)



Putting CRISPR to work

The precision and effectiveness of the CRISPR-Cas
combo outpaced any genetic engineering tool science
had known up to that point, so it was only a matter of
time before researchers learned to control it.

The first step in 2012 involved snipping a microbe's
DNA at a precise location using Cas9. The next step
came quickly, cutting a specific piece of human DNA
and replacing it with another in 2013.

The pace hasn't slowed since.

Scientists have shown that the CRISPR-Cas system
can be used as a programmable editing tool, efficiently
and precisely modifying the genomes from mammals
and other organisms. Thousands of labs now use it for
a wide range of applications, including creating animal
models for human diseases, identifying genes
underlying biological processes, and modifying plants
to increase yield.

The possibilities are astounding.

Using data to hunt Cas

NCBI’s discovery of three new Cas systems in 2015
multiplies those possibilities. And the way they
discovered them suggests more are on the way.

Koonin and his team used a computational strategy to
examine large sets of DNA to locate CRISPR
sequences similar to Cas9 and predict their function.
Then Zhang's lab at MIT put those predictions to the
test.

The Cpfl enzyme discovered this way shows
unexpected characteristics that can make it a powerful
tool in bioengineering. It's smaller, cuts DNA
differently, and recognizes different types of strands,
which means it can be put to different uses.

The same computational approach allowed the team of
collaborators to identify an entirely new type of
CRISPR system, proteins they called Class 2
candidates 1, 2, and 3 (C2c1, C2c2, and C2c3). (Class
2 systems use one large Cas protein to carry out the
snipping function. Class 1 systems use multiple,
smaller proteins.)

This trio of systems shares some features with Cas9
and Cpf1, but they have unique properties that open up
the possibility of novel genome-editing applications.

But Koonin and his team aren't done yet.

Because there are multiple ways to modify the search
algorithm they ran against NCBI's genomic databases,
they expect to discover additional distinct CRISPR-
Cas systems in the near future.

The evolution of life

As for how it all relates to the evolution of life, Koonin
has some ideas, largely related to the battle

between bacteria and the viruses that infect them, each
side adapting to what the other threw in its path.

That their ancient struggle has resulted in a way to alter
human DNA is the leap no one could have foreseen.
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Patient Care Goes Mobile:

Diagnosis through Image Analysis

alaria is caused by parasites transmitted

through the bites of infected mosquitoes. In

2015, over 214 million cases of malaria
occurred worldwide, and an estimated 438,000 people
died. While existing drugs make malaria a curable
disease, inadequate diagnostics and emerging drug
resistance keep mortality rates high.

Efforts to fight malaria have traditionally included
mosquito control, new vaccines, and better treatment,
but NLM is working a different angle: developing a
fast, reliable diagnostic test.

The standard method for malaria diagnosis is light
microscopy, which involves manually counting
parasites on blood films. It is tedious and

prone to error. Nevertheless, about 170 s
million blood films are examined this way . :
every year.

¢ 8
Machine learning for malaria s 7
diagnosis .
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NLM seeks to cut that number J e

dramatically while improving diagnostic
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First, the system learns the typical shape and
appearance of parasites based on training images of red
blood cells acquired from patients with and without
malaria. Then machine learning methods detect
whether parasites are present, discriminate between
infected and uninfected cells, and determine the
parasite count per microliter of blood, which is
reported to the microscopist.

As complex as that sounds (and is), tests of the system
show the automated parasite counts correlate highly
with those conducted by human experts.

Results were so promising that the project received
financial support in 2015 from the HHS Ventures

: - Fund, a highly selective process for
taking proven but still early-stage
ideas to the next level.

3 ; That funding paid to adapt the
s ¢~ system's software to a smartphone,
: which was attached to the eyepiece of
& @ a conventional microscope.

These readily available pieces—a

accuracy. The library's Lister Hill National
Center for Biomedical Communications,

in collaboration with national and
international partners, is developing a
fully-automated system to detect and count
parasites in blood films. The system relies
upon image analysis and machine learning
algorithms to discriminate between
parasite-infected and uninfected red blood ;i stages of a malaria parasite
cells.
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How does this happen?

smartphone plus standard light
microscopy equipment and a low-cost
adapter—make the system well-
suited for resource-poor regions
where malaria is common and
microscopists, often working in
isolation, struggle to maintain their
skills.

In the coming year, the software and

smartphone will be field tested in Bangladesh and

Thailand, and then, assuming success, made widely

Just as a person must learn to recognize malaria on a available.

blood film, so, too, does the system.
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With an estimated 3.2 billion people in 95 countries
and territories at risk of being infected with malaria,
this reliable, affordable, and automated diagnostic
system has life-saving potential.

Road-tested tuberculosis screening

A second project coming out of the Lister Hill National
Center for Biomedical Communications followed a
similar path to success. Combining machine learning,
image analysis, international collaboration, and HHS
funding, computational scientists developed a system
to automate the screening of digital chest X-rays for
tuberculosis and other pulmonary diseases.

Not to be outdone by the portable smartphone
technology of the diagnostic system for malaria, these
scientists adapted their work for the road. Literally.

a
\

\

This chest X-ray shows signs of tuberculosis.

z
/
4

Their X-ray generator is rugged, inexpensive, and
lightweight—only 65 kilograms—and travels by truck
across Kenya, bringing much-needed tuberculosis
screening to hard-to-reach rural communities.

The first truck outfitted with the X-ray generator began
making the rounds in late 2014. Formal deployment
followed in early 2015.

The low-power computer system NLM scientists
developed communicates with an X-ray imaging
system to ingest and analyze a digital chest X-ray
image. Advanced image processing and machine
learning algorithms then kick in to read the X-ray for
abnormalities.

The machine learned by reviewing large sets of
example X-rays from patients with and without
tuberculosis or other lung diseases. The sample X-rays
came from around the corner and around the world—
from NLM's home in Montgomery County, Maryland,
to Indiana, China, India, and Japan—so they originated
from a range of X-ray machines and reflected an array
of cases.

As the system learned, the developers made
adjustments so its approach mimicked human
radiologists, favoring sensitivity over specificity
without jeopardizing overall accuracy. When
screening, false positives are preferred to missed cases.

The resulting mobile X-ray system is inexpensive,
reliable, and easy to use—even for people with little or
no background in radiology—which means more of the
population can be tested despite the lack of formal
screening sites and trained radiologists.

| & v ® @

A mobile X-ray truck in Kenya
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Ebola: Documenting an Outbreak

hat is the lifespan of a webpage? How about
a social media post?

The answer varies wildly, but anyone who has
searched online for a news story published last year, or
even last month, knows content changes, websites
move, and web pages disappear.

In the fall of 2014, as the Ebola outbreak peaked, NLM
staff contemplated the treasure trove of information
about the outbreak being published online daily and
understood the challenges of preserving it for those
who will want to study it in the future.

News, public health information, and first-hand
experiences about the disease shared on websites,
blogs, Twitter, YouTube, and elsewhere documented
the personal, community, national, and international
perception and response to the outbreak. As
contemporaneous coverage or dynamic interactions,
this web content had served its purpose, but as source
documents for future researchers, its usefulness was
just beginning—that is, assuming the content can be
saved.

Saving for the future

Enter the library's Web Collecting and Archiving
Working Group, who stepped in to capture and
preserve selected web pages on the Ebola outbreak.

When they started their work in October 2014, the
group did not fully understand the scope of information
they'd be collecting. They were initially guided by the
NLM Collection Development Manual, and they
looked to the library's Disaster Information
Management Resource Center (DIMRC) for input,
using DIMRC's then newly created page, Ebola
Outbreak 2014-2015: Information Resources as a
starting point.
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Throughout 2015, the group identified new content to
collect, conducting monthly crawls of ever-changing
web sites. But as the Ebola outbreak evolved, so did
their scope of collection.

They retroactively established August 8, 2014—the
date the World Health Organization officially declared
Ebola a Public Health Emergency of International
Concern—as the date their collection would begin.
Starting at that fixed point, they pulled content from
across the spectrum, hitting web pages created by
government and non-government organizations,
journalists, health care workers, and scientists in the
United States and around the world. They preserved

e d @‘ Rapd .o TE S T
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v

The Ebola virus under an electron microscope

content from the USAID, the CDC, the NIH, Doctors
Without Borders, and the World Health Organization,
as well as independent blog posts, news, and social
media.

They knew the Ebola story was big, but they did
not know how big it would get or how long it would go
on, so they aimed simply to preserve a diversity of



perspectives addressing varying aspects of the
epidemic.

Capturing global perspectives

As of October 2015, the resulting collection
included 270 websites, social media feeds, and
hashtagged Twitter threads.

Among the many resources included in the Ebola
Outbreak collection are:

o The homepage of the Centers for Disease Control
and Prevention on October 2, 2014, confirming the
first Ebola case diagnosed in the United States

e The Twitter account of the United Nations Mission
for Ebola Emergency Response, the UN's first-ever
emergency health mission, that published 2,717
tweets over the 10 months it was active (September
2014-July 2015)

e Perspectives from those on the front lines,
including a blog post by an epidemiologist
describing her experience volunteering with
Doctors without Borders in Sierra Leone, captured
October 28, 2014

The Web Collecting and Archiving Working Group
built this collection as part of a broader web archive on
Global Health Events using the Archive-It service, a
tool developed by the Internet Archives to harvest,
curate, and preserve collections of digital content.
Those interested may search the Global Health Events
collection through the Archive-It site. Eventually, the
collected websites will be available via the NLM
Digital Collections.

As for the research arising from these collections, no
one knows what or where that will be, but the NLM
collection will be here, waiting to be used in whatever
way future researchers can imagine.

BB Wewn  Spon  Weser  Eam fuwe Shep TV Radie il
NEWS arrica
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The BBC covered the Ebola crisis.

NLM Ebola Response

The Ebola outbreak of 2014-15 was the largest in history,
with 40% of those who contracted Ebola dying, and total
cases reaching 28,652.

In late FY2014 and into FY2015, NLM stepped up to
provide trustworthy health information to a concerned
public and to health care providers here and abroad.

The library activated the Emergency Access Initiative for
health professionals and libraries in West Africa. A
collaborative partnership between NLM, participating
publishers, and medical librarians, the initiative provided
three months of free access to full text from over 650
biomedical journals and over 4,000 reference books and
online databases.

The Disaster Information Management Research Center
(DIMRC) developed a disaster topic page on Ebola. The
web page, which organized resources in health care,
public health, and emergency management, was routinely
updated—often daily—during the height of the outbreak.
DIMRC also expanded its Disaster Lit database, adding
over 900 documents on Ebola such as guidelines, reports,
training classes, and legislation.

MedlinePlus.gov released a consumer-oriented page on
Ebola in both English and Spanish.

The National Center for Biotechnology Information
(NCBI) created and released a focused Ebolavirus
database that provides protein and nucleotide sequences
related to this pathogen, along with links to Ebolavirus
data at NLM.

Key NLM databases saw an influx of Ebola-related
content. Over 20 human clinical studies opened in
FY2015 and made their way into ClinicalTrials.gov, and
more than 2,300 articles on Ebola were cited in PubMed
(more than the total number of PubMed articles on Ebola
from 1977 through 2013 combined).

During the outbreak, Ebola content consistently occupied
the top spots among the PubMed Commons trending
articles.

And NIH neighbor Suburban Hospital, a member of John
Hopkins Medicine, collaborated with NLM to explore
developing virtual training tools for hospital staff to
manage patients with highly infectious diseases such as
Ebola. The first training prototype, designed in 2015, uses
computer gaming technology and a high degree of
interactivity to simulate the process of putting on personal
protective equipment. NLM will develop additional
prototypes in the coming year.
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Got Medical Devices?

AccessGUDID Has YoulrNumber

(FDA) receives reports of deaths and injuries

resulting from medical device malfunctions.
Determining whether such malfunctions resulted from
issues in manufacturing and recalling related devices
was hamstrung by the industry's inability to identity
and locate those related devices. Unlike drugs, most
medical devices lacked a unique identifier that made it
possible to distinguish one device from another or,
when looking at the same device, one manufacturing
lot from another.

Each year, the US Food and Drug Administration

To close this gap, Congress authorized the FDA to
establish a unique device identification (UDI) system.

The resulting regulation, issued in September 2013,
calls for devices to be marked with a UDI composed of
two parts:
e adevice identifier that corresponds to the type
of device and its manufacturer, and
e aproduction identifier that conveys its lot,
batch, serial number, expiration date, and date
of manufacture.

The information is intended to help regulators and
companies trace their devices more easily and, when
needed, take corrective action more quickly and
effectively.

But the UDI fills only a portion of the gap.

Health care providers had no way to access the UDlIs or
the additional information manufacturers provided
about their devices, including critical details such as its
recall status or the safety of using it in an MRI.

This year the FDA partnered with the National Library

of Medicine to solve that problem. Together they
developed and released AccessGUDID, a website
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ACCESS

providing information about and access to the FDA's
Global Unigue Device Identification Database
(GUDID, pronounced good-I1D). Through
AccessGUDID anyone—including patients, caregivers,
health care providers, hospitals, and industry—can
search or download information submitted by medical
device companies about their products.

Because the UDI
system is being phased

GUDID

in over the next several
years, AccessGUDID
currently holds
information on only the
highest risk medical devices, such as heart valves and
pacemakers, but eventually the records of all medical
devices required to have a UDI will be included. Such
devices range from hip implants to contact lenses, from
CT scanners and surgical instruments to wheelchairs
and blood glucose test devices.

With such an array of devices included—and integration
with electronic health records anticipated—
AccessGUDID has the capacity to help transform
patient care. For example, before using a device on a
patient, a health professional could scan its code to
learn if it has been recalled or discontinued, how it
should be stored or handled, if it needs to be sterilized
before use, and if the device is safe for use in an MRI.
Such information has the potential to reduce medical
errors at the point of care, to catch counterfeit devices
in the market, to support research into device use and
effectiveness, and to facilitate innovation.

Other benefits are likely to be realized as UDIs are
more thoroughly integrated into the health care
delivery system, a step NLM expects to be a part of by
connecting AccessGUDID with existing vocabularies
like SNOMED CT (Systemized Nomenclature of
Medicine—Clinical Terms).



Holdingl a Riece of History—Virtually:
Honoring Marshall Nirenberg

Q "scientist's scientist." A "mentor's mentor."
And a Nobel Prize winner. All describe
Marshall Nirenberg (1927-2010), an American
biochemist who was an NIH researcher for four
decades. Nirenberg shared the 1968 Nobel Prize in
Physiology or Medicine for deciphering the genetic
code. He and his laboratory staff discovered
how nucleotide sequences of RNA direct ribosomes to
assemble amino acids into proteins, opening new
frontiers in genetics and medicine.

Nirenberg enhances NLM collections

A prolific collector, at least of his own records,
Nirenberg began donating his papers to NLM in 1999.
Over time, that collection grew to 159 boxes. His wife
completed the process in 2014, four years after her
husband's death, by donating his Nobel Prize certificate
and medal to the NLM History of Medicine Division.

~ In 2001, the library shared hundreds

of carefully selected and curated
items from the Nirenberg collection
via Profiles in Science, an ongoing
project dedicated to promoting the

| +lives and works of prominent 20th
century biomedical scientists. But in March 2015, the
collection took an innovative step forward.

Virtually handling a piece of history

In honor of the 50th anniversary of Nirenberg's "First
Summary"—one of the most significant scientific
documents of the 20th century—the NLM Lister Hill
National Center for Biomedical Communications and
the History of Medicine Division launched a new
Turning the Pages project featuring that
groundbreaking chart. Created by Nirenberg on
January 18, 1965, the chart provides the first summary
of the genetic code at a point when more than half of
the code had been deciphered.

In the era before spreadsheets and data entry software,
Nirenberg and his laboratory colleagues improvised by

constructing their chart on lined graph paper pieced
together with transparent tape. With pencil and ball-
point pen, they recorded the final results of the various
laboratory experiments used to decipher the three-letter
codons that make up the genetic code.

Integrating the "First Summary" into Turning the
Pages means that anyone can experience—virtually,
anyway—holding that humbly assembled piece of
history.

Visitors can zoom in to view the chart's details and
examine the relationship Nirenberg and his team found
between the 20 amino acids that form proteins and the
64 RNA triplets, called codons. The figures on the
chart, which reflect the amount of radioactive
aminoacyl-tRNA bound to an RNA triplet, map to
specific experiments recorded in Nirenberg's laboratory
notebooks, which were also donated to the library.

While the "First Summary" is the main attraction,
Turning the Pages delivers additional documents and
background to round out the experience. Notes set the
chart in historical context, exploring its scientific and
social implications. They also describe the library's
efforts to preserve the chart, and nature's impact on the
ink, tape, and paper. Later drafts of the genetic code
chart were also digitized and compiled into a gallery.

Honoring a legend

The library unveiled the interactive "First Summary" as
part of the Tribute to Marshall Nirenberg, a public
program marking the 50" anniversary of his
accomplishment. Hosted by NLM, the event included
presentations from his wife, Dr. Myrna Weissman;
former colleague Dr. Frank Portugal, who recently
wrote a biography of Nirenberg; cultural historian in
medicine Dr. David Serlin, who curated Nirenberg's
papers for Profiles in Science; and Dr. George Thoma,
chief of the NLM unit responsible for Turning the
Pages.
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PubMed Central and Public Access to

Biomedical lnformation

ublic access to government-sponsored research
took a big leap forward this year, and PubMed
Central provided the springboard.
This full-text database of biomedical and life sciences
articles now houses federally funded research coming
out of the Centers for Disease Control (CDC), the
National Institute of Standards and Technology
(NIST), and the Department of Veterans Affairs (VA).

And more articles from across the science spectrum are
in the offing now that the HHS Office of the Assistant
Secretary for Preparedness and
Response (ASPR) and the National
Aeronautics and Space
Administration (NASA) signed
agreements this year to add their
published research findings as well.

Contributions from the HHS Agency
for Healthcare Research and Quality
(AHRQ) and the US Food and Drug Administration
(FDA), both of whom signed agreements in 2014, are
still pending.

Making public access easy

PubMed Central provides free permanent electronic
access to the full text of biomedical and life sciences
journal articles, with links to related scientific data
contained in the 40-plus interlinked databases managed
by the NLM National Center for Biotechnology
Information (NCBI). Connecting the biomedical
literature with a variety of genomic and other scientific
data provides a rich information space for users to
explore and make discoveries that lead to new medical
treatments and diagnostics.
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Though PubMed Central has been around since 2000,
it was not until 2008 that Congress required that
investigators submit their NIH-funded manuscripts
once accepted for publication. Then in 2013, the White
House broadened the scope of public access to
scientific research arising out of all federal agencies
with more than $100 million in expenditures for
research and development. In both cases, free public
access to federally funded research was required within
12 months of publication.

PubMed Central’s existing infrastructure, including the
NIH Manuscript Submission
System, has made it relatively easy
for NIH and other federal agencies
to comply with these public access
requirements.

Access by the numbers
The numbers bear this out.

Of the 400,000 or so papers now added annually to
PubMed Central, over 100,000 result from federal
funding, whether from NIH or other federal research
funders.

And the numbers add up.

At the end of FY2015, PubMed Central included
approximately 3.6 million articles.

With over 1 million daily visitors—including
scientists, researchers, clinicians, and consumers—
coming to the site, these freely available articles are
expected to spur scientific progress, catalyze
innovation, and increase the health of our population
and our economy.



Disaster Research Response

eyond physical devastation, disasters injure and

even kill. But the health effects of disasters

often extend well past the time of destruction.
That is why NIH has been committed to research into
disaster resilience for more than three decades.
Multiple NIH Institutes, Centers and grantees examine
issues of disaster preparedness,

response, and recovery to better
understand disaster risks and
recovery and to provide critical
information when disaster
strikes.

The NIH involvement in disaster

preparedness and response also
led to the creation of the NIH Disaster Research
Response Program (DR2). That program aims to create
a national framework for research on the medical and
public health aspects of disasters and public health
emergencies by developing and providing access to
data collection tools and a network of trained research
responders.

Disaster website launched

Since DR2 was established in 2013, the National
Library of Medicine has partnered with the National
Institute of Environmental Health Sciences (NIEHS) in
defining and achieving the program's objectives. This
year, in January 2015, NLM and NIEHS launched the
NIH Disaster Research Response website. The website,
managed by NLM, delivers protocols for conducting
disaster research, field-tested data collection tools, and
practical training materials to prepare scientists to
conduct research post-disaster.

The new website integrates with another NLM
resource, Disaster Lit: The Resource Guide for Disaster
Medicine and Public Health, which was expanded this
year in support of DR2 to include surveys, interview

scripts, and other tools to collect data in the field
following disasters.

Disaster Lit draws from over 700 non-commercial
organizations to provide direct access to literature

and materials published online to meet the time-
sensitive needs of disasters. These non-journal
materials include guidelines, government and technical
reports, training materials, websites, and maps, in
addition to the DR2-focused data collection tools.

To promote the website, NLM and NIEHS staff co-
presented at the Forum on Medical and Public Health
Preparedness for Catastrophic Events, hosted by

the National Academies of Sciences, Engineering and
Medicine. In addition, NLM staff and our partners
from the National Network of Libraries of Medicine
spoke about the site to attendees at the 2015
Preparedness Summit in Atlanta and the 2015 Disaster
Research Response Tabletop Exercise in Houston.

A reliable tool, a solid foundation
Together the new DR2 website and Disaster

Lit provide the foundation for the DR2 infrastructure.
By pulling together these key resources, NLM will
help disaster response researchers collect critical
information—information often lost in the days, even
hours, following an event. The training materials will
ensure responders and data professionals are prepared
to perform disaster research well before bad weather,
terrorist attacks, chemical spills, or other disasters
strike. And the carefully selected offerings will save
scientists on the ground precious time reinventing tools
and protocols.

The resulting data collections will be timelier and more
effective, helping researchers better understand a
disaster's impact on people’s health, including the
health of responders; improve our response to

disasters to prevent illness and injuries; and support
recovery.
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Standardizing Big Healthr Data for

Patient Care and Clinical Research

to achieve interoperable electronic health

records (EHRs). The goal is to ensure that
patient data created in one EHR system can be easily
transmitted and then correctly interpreted by another
EHR system to support patient care, public health, and
research.

N LM plays an important role in national efforts

Achieving this goal requires different EHR systems to
export and import data that adhere to the same
standards, including standard terminology for
important elements of patient data, such as
medications, tests, and diseases. As the coordinating
body for clinical terminology standards in the
Department of Health and Human Services, NLM
provides funding and technical support for key
terminologies—LOINC (for tests), RxNorm (for
medications), SNOMED CT (for symptoms, diseases,
organisms, anatomy, procedures), and UCUM (for
units of measure)—required for use in
certified EHR products and in health
information exchange in the United States.
NLM’s financial support allows these
standards to be used free-of-charge in US
health care, public health, and product
development—and, to the extent relevant, in
biomedical research.

Standards enhance usefulness

Use of the same data standards in EHRs and in clinical
research studies can increase the usefulness of EHR
data for researchers and speed the translation of
important research findings into routine clinical
practice. For example, a clinical research study
involving 200 patients determines that the result of a
particular test, identified by the LOINC standard,
indicates that a particular drug, identified by the
RxNorm standard, will not be effective for patients
with a particular disease, identified by the SNOMED
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CT standard. Since LOINC, RxNorm, and SNOMED
CT are now used to identify tests, drugs, and diseases
in routine health care, the researchers may be able to
test the validity of this finding by analyzing EHR data
for thousands of patients with that disease who
received that test and were prescribed that drug.

The researchers will not need to know the identities of
the patients to do this. If the research finding is valid,
the use of the same standards in the research study and
in EHRs will make it easier to insert an alert in EHR
systems that the specific drug should not be used for
patients with that disease and test result.

Common data elements ease sharing
Beyond the use of the standard terminology, there is
great potential value in using “common data elements,”
that is, capturing and structuring data in the same way
for different clinical research studies and in EHRs. To
use a simple example, if different clinical
studies and EHRs define and capture the marital
status of people in the same way (e.g., never
been married, married living with spouse,
married not living with spouse, divorced,
widowed, etc.), then any effect of marital status
on health outcomes can be more easily
evaluated across different studies and in large
stores of EHR data.

Of course, paper questionnaires or forms were used to
collect related groups of such data elements from
research participants and patients long before
automated research systems or EHRs became common,
and many of them were carefully tested and validated
in the pre-automated era. These forms and their
underlying data elements must be transformed into
standardized electronic formats that can be easily
incorporated and used in clinical research systems and
EHRs.



Partners expand reach

NLM works with many federal agencies, other
stakeholders, and domain experts to ensure the
standard clinical terminologies it supports work
together as an interlocking, non-overlapping set and
that they remain consistent, reliable, and relevant by
reflecting new medical knowledge and innovations in
tests, medications, medical devices, and procedures.
The library is also engaged with many partners in
promoting the use of common data elements and
standard forms and representing them in standardized
electronic formats. Equally important, NLM
collaborates with the Office of the National
Coordinator for Health Information Technology
(ONC), other Federal agencies, and standards
development organizations to produce a range of tools
and services that help EHR system developers and
researchers obtain and implement standard
terminologies and common data elements.

In FY2015, NLM’s partners in these activities included
the ONC, the Centers for Medicare and Medicaid
Services, the Food and Drug Administration, the
Veterans Health Administration, the National Institute
of Biomedical Imaging and Bioengineering, the
Centers for Disease Control and Prevention, the
National Eye Institute, the Regenstrief Institute, the
International Health Terminology Standards
Organization, the National Council for Prescription
Drug Programs, and the Radiological Society of North
America.

Together with these partners, the library accomplished

the following:

e expanded and refined SNOMED CT coverage;

e published the LOINC/SNOMED Technology
Preview to demonstrate how the two terminologies
align in their representation of lab test attributes
and some clinical measurements;

e advanced the unification of radiology standards
(RadLex and LOINC);

¢ modified the presentation of injectable medications
and dose forms in RxNorm;

e updated the Value Set Authority Center (VSAC),
which defines the medical code sets required to
collect quality reporting measures across EHR
systems;

¢ launched the NIH Common Data Elements
Repository, which provides access to sets of

common data elements supported and
recommended by different NIH Institutes and
Centers for use in research;

introduced NLM-Forms, a free widget that helps
clinicians and researchers build online patient
forms, lab panels, or survey instruments that
automatically pull in standard terminology (e.g.,
LOINC, RxTerms, ICD-10-CM) and NCBI
genomic data and terminology; and

increased LOINC coverage in many areas,
including research survey instruments,
pharmacogenomics test results, and eye disease
genotyping and phenotyping.
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Healthi Literacy as a Path to

Healthi and Health Careers

hen it comes to health information literacy,

NLM takes its teaching role seriously—

especially when it comes to reaching
young people.

In 2015, NLM reached out to tweens and teens with
several initiatives to help them learn to locate, evaluate,
and effectively use needed information and to share
NLM’s enthusiasm about careers in health and
medicine.

Serious message, fresh method

The NLM Teen Health Information Literacy program
used NLM resources to teach research skills at schools
throughout the country.

Science Pathfinders Day excites and motivates.

The program promoted health information literacy
overall and health information outreach to family and
community—two factors that contribute to
encouraging careers in health-related fields.
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Developed in conjunction with partner institutions, this
NLM program offered several projects from which the
students could choose. Students picked topics they
were interested in and believed were relevant to their
communities, and then determined how best to report
their findings.

In South Carolina, for example, students from three
high schools crafted four full-color comic books that
explored health issues they confront in their lives or
that were in the news: childhood obesity, anabolic
steroid use in athletes, personal disaster preparedness,
and preventing and controlling the spread of Ebola.

Students researched the topics, interviewed health
professionals, developed the characters and storylines,
and crafted the final products. Along the way, they
improved their verbal and writing skills, critical
thinking, teamwork communication, and leadership
abilities.

Motivating and mentoring

NLM partnered with Mentoring in Medicine, a
program designed to inspire disadvantaged and low-
income students to become health care professionals.
The library hosted Science Pathfinders Day, which
brought hundreds of middle and high school students
from the Washington, DC area to the NIH campus.

Through presentations from doctors, researchers, and
other leaders, students got to experience what it might
be like to work in a clinical setting, a lab, and, of
course, a medical library, while hands-on activities
demonstrated scientific concepts and highlighted the
diversity of science research.

Tinkering in health

Geared toward underserved middle and high school
students, a Seattle-based project brought NLM together
with the University of Washington to create a



curriculum on health literacy and health careers for low
income and immigrant youth in the city’s High Point
neighborhood.

The 10-week curriculum, “Making and Tinkering in
Health,” used body systems as the framework to teach
about health topics and careers related to nutrition,
physical fitness, and disease. Featuring NLM materials
and interactive experiences, the curriculum connected
participants to local community groups.

Final projects ranged from planting a vegetable garden
to compiling a cookbook, from making a physical
fitness video to creating an interactive model of the
body. The students also shared their lessons by
developing health tips for their families and
community.

From confidence to career

Such hands-on learning also sits at the core of
HackHealth, an afterschool outreach program for
middle-schoolers offered through the University of
Maryland. HackHealth targeted disadvantaged or
underserved students with an eye toward increasing
their interest in careers in the health sciences and
STEM.

Each participant selected a personally relevant health
topic to research throughout the 12-week program.
Through a variety of activities students developed and
strengthened digital health literacy skills, such as
conducting online searches for health information,
making informed decisions regarding their search
results, and assessing the credibility of what they
found.

At the program’s end, participants came to the
University of Maryland campus to present their
findings to an audience of family, friends, and fellow
participants. Presentations ranged from traditional slide
decks—on asthma, brain cancer, sports injuries, and
breast cancer—to the unique—an interpretive dance on
Kawasaki disease, a play featuring a girl with sickle
cell anemia, and a song about thyroid disease adapted
from a Taylor Swift hit.

Together these programs build students’ health and
digital literacy skills. That development, in turn,
encourages a sense of self-efficacy around health, and
ultimately—organizers hope—will improve their long-
term health and perhaps influence their career choices.

Comic books explore health issues.
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Traveling Exhibitions TelllPowerful Stories

programs sponsored by partner institutions—

feature compelling stories and highlight the
library's resources for new audiences across the US and
around the world.

Traveling exhibitions—and the associated public

The story of a movement

Confronting Violence: Improving Women's Lives 1S a
recent addition to NLM's portfolio of traveling
exhibitions. Launched in the fourth quarter of 2015, the
display is scheduled to travel to libraries and cultural
centers through 2019.

Confronting Violence tells the story of a vanguard of
nurses who, beginning in the late 1970s through the
1990s, pushed the larger medical community to
identify victims of battering,
adequately respond to their
needs, and work toward
preventing domestic
violence. With passion and
persistence, these nurses and
their allies successfully
reformed medical practice
and ultimately improved the
lives of millions of women
nationwide.

In 2012, the NLM acquired the papers from members
of this movement, with the bulk of the materials
coming from Daniel Sheridan, RN, PhD, and
Jacqueline Campbell, RN, PhD, two faculty members
at Johns Hopkins University. The collection documents
the work of these nurse reformers who were on the
front lines in shelters and emergency rooms across the
country, conducting studies, analyzing data, and
developing protocols for the identification and
treatment of patients who had experienced domestic
violence.
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CONFRONT!,[t

A leading scholar of women’s history and gender
violence served as guest curator for the project.
Catherine Jacquet, PhD, an assistant professor of
history and women’s and gender studies at Louisiana
State University, conducted in-depth research using the
archival materials to develop Confronting Violence.
She later delivered a lecture at the exhibition’'s opening
in which she set the larger historical and cultural
context for the exhibition and revealed in greater depth
how nurses changed the medical establishment's
attitudes toward and treatment of domestic violence.

Confronting Violence.: Improving Women’s Lives
comprises a special display in the History of Medicine
Division reading room and a companion website. The
website features an online
version of the exhibition's
content along with links to
related resources, including

focused offerings at NLM.
“IMPROVING ' ..
WUMEN S research
I_WES Among those offerings: a

new topic page on domestic
violence developed by the NLM National Information
Center on Health Services Research and Health Care
Technology specifically to complement the
Confronting Violence exhibition. Targeted to health
services researchers, policy makers, educators, and
students, the topic page provides links to new and high
quality datasets, guidelines, analyses, and other
resources, focusing on major categories of domestic
violence research and practice: intimate partner
violence, reproductive and sexual coercion, child abuse
and maltreatment, and elder abuse. In addition, the
topic page offers detailed search queries on domestic
violence for key NLM databases such as PubMed,



PubMed Health, HSRProj (Health Services Research
Projects in Progress), and HSRR (Health Services and
Sciences Research Resources), thereby greatly
enhancing users’ abilities to search and discover the
valued and relevant content they contain.

Making an impact

Confronting Violence: Improving Women's Lives
resonates with communities across the country. One
measure of its significance came in the vivid response
by institutions wanting to borrow the traveling banner
exhibition. Within 24 hours of announcing its
availability, the NLM received 33 requests for the 48
available booking slots for the traveling exhibition. By
the end of two weeks, all slots were filled and
reservations confirmed.

While the speed by which Confronting Violence
became a fully booked traveling exhibition is notable,
this kind of response is not unusual. In fact, NLM
traveling exhibitions are a remarkably popular and
effective means of reaching new audiences and
promoting the library's historical collections. During
FY?2015, 154 traveling exhibitions opened in
communities around the world. These exhibitions were
featured in 135 institutions in 115 cities, 39 states, and
3 countries (including the US).

Institutions that host a NLM traveling banner
exhibition are a critical part of this outreach and
promotion effort. Public programs aligned with the
exhibition's topic inform and enhance the experience
for visitors while drawing new and diverse audiences
to the host institution and to NLM resources. These

The Confronting Violence traveling exhibition

programs, often created through partnerships with
colleagues and neighboring organizations, also have a
demonstrable and positive effect on communities.

This year, the Schusterman Library at the University of
Oklahoma-Tulsa epitomized this spirit of partnership,
diversity, and community-building. In late 2014, while
hosting another NLM traveling exhibition, Surviving
and Thriving: AIDS, Politics and Culture, the library
brought in a second, related exhibition, Reframing
Positive: A PhotoVoice Study on the Strengths and
Needs of Oklahomans living with HIV/AIDS. The latter
exhibition was developed by Tulsa CARES, an
organization that works to achieve quality health
outcomes for those living with HIV/AIDS, and the
University of Oklahoma, College of Public Health.
Together the two exhibitions told a powerful story,
offering different perspectives on living with
HIV/AIDS and bringing together a community to share
resources and experiences around this important health
issue.

Confronting Violence, Surviving and Thriving, and the
other NLM traveling exhibitions—along with the
educational resources that accompany them—
encourage visitors of all ages to learn more about
themselves and their communities by exploring the
social and cultural history of medicine. Through
compelling stories, these exhibitions reach new
audiences, promote health literacy, encourage careers
in health and science, and contribute to the reduction of
health disparities worldwide.




Information as' a'Weapon in the

Fight Against HIV/AIDS

he AIDS epidemic is declining. In the last

decade, the number of new HIV diagnoses fell

19%, and deaths have decreased 45%. The
world has made remarkable progress reversing the
spread of HIV and reducing the number of AIDS-
related deaths. Yet HIVV/AIDS remains, and so the
National Institutes of Health and the National Library
of Medicine remain committed to ending this decades-
long pandemic.

The library's role in that fight stretches
back to the epidemic’s beginning in the
early 1980s. NLM produced the first AIDS
bibliography in 1983. And since 1989, the
NLM Specialized Information Services
(SIS) Division has led collaborative efforts
to develop free, online information
resources about HIVV/AIDS and to reach
out to affected populations. FY2015 saw a
particular push to expand and enhance this
work online.

AlIDSinfo

AIDSinfo, a collaborative effort across the
US Department of Health and Human
Services, offers access to the latest

federally approved HIV/AIDS medical
practice guidelines, clinical trials on HIV
treatment and prevention, and other valuable
information for health care providers, researchers,
people affected by HIV/AIDS, and the general public.

In FY2015, NLM released a new app and updated
another to make more of that information available on
the go and at the point of care.

The AIDSinfo HIV/AIDS Drug Database app, made

available in December 2014, provides mobile access to
information on more than 100 HIV-related approved
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and investigational drugs. That includes drugs
approved to treat HIV itself, drugs used to treat other
infections or diseases common to people living with
HIV, and HIV/AIDS-related drugs being studied in
clinical trials.

The app integrates information from NLM’s
DailyMed, ChemIDplus, and the AIDSinfo Drug
Database, including easy-to-navigate versions of the
FDA drug labels. That information is automatically
updated whenever the device is connected to
the Internet, eliminating the need to update
the app manually to stay current.

Each drug summary comes in two versions—
one for consumers (in both English and
Spanish) and one for health care
professionals—and the app works even when
offline, making it easy to find the latest drug
information anywhere, even in health care
facilities without an Internet connection.

Users can also personalize the AIDSinfo Drug
App, setting pill reminders, bookmarking
drugs, adding personal notes, or being
notified when specific content is updated. The
app is available for iOS and Android devices.

NLM updated another valuable AIDS-related app this
year, along with the resource from which it is derived.
AIDSinfo HIV/AIDS Glossary, which provides plain
language definitions in both English and Spanish for
over 700 HIV/AIDS related terms, now includes
extensive images and infographics to improve
understanding of the terms. NLM enhanced the iOS
and Android app versions of the glossary with those
same images and added an audio feature to hear a
term's correct pronunciation in English and Spanish. In
addition, via the app users can save frequently



referenced terms for easy access or easily share terms
via email, text, or social media.

AlIDSource

In another effort to get comprehensive and
authoritative HIV/AIDS-related information to those
who need it, NLM redesigned its HIV/AIDS web
portal and renamed it AIDSource. The website, which
pulls together resources from federal and non-federal
sources, received a facelift in response to last year's
user survey.

AIDSource now highlights topics of current interest on
the homepage and features cleaner site navigation to
find information more quickly. In addition the site
optimizes its display across devices and functions well
for desktop, tablet, and smartphone users alike. As
before, the site organizes its content by topic of interest
and audience, delivering reliable information for health
care professionals and consumers, in both English and
Spanish.

HIV/AIDS Outreach

But what good are these product releases and
improvements if no one knows about them or uses
them? Enter outreach.

NLM has a history of working through partnerships
with libraries and non-profits across the country to
connect to and foster relationships with people outside
its walls, to make individuals and communities aware
of how the library can help them.

In the realm of HIV/AIDS, the AIDS Community
Information Outreach Project (ACIOP) has driven this
effort. Since 1994, ACIOP has provided financial
support to local organizations to create and deliver
programs that help HIV/AIDS patients, their
caregivers, and the larger community gain access to
reliable information about HIVV/AIDS.

In FY2015, NLM funded six such projects in Florida,
Maryland, Missouri, Pennsylvania, Texas, and Utah.
Each project targeted a unique population using a
particular strategy or approach (e.g., training, resource
development, technology, etc.), but each shared a
similar purpose: to make their community members
more aware of HIV/AIDS testing, prevention, and
treatment.

Similarly, NLM partnered with the National Minority
AIDS Council at the US Conference on AIDS to pilot
test an online, self-paced training titled “Connecting
Communities to HIV/AIDS Resources." Targeted
toward people infected and affected by HIV/AIDS, the
training familiarized participants with HIV/AIDS
resources from NLM, giving them the skills and
knowledge to effectively access treatment and
prevention information to better serve clients,
colleagues, and communities.

These larger scale efforts are supplemented by the
more incremental, daily contacts NLM makes through
social media. From the HIVplus50 Twitter feed,
targeted toward aging adults, to the AIDSinfo At-a-
Glance email update and the NLM Facebook page, the
library regularly and consistently shared news and
knowledge about HIV/AIDS across the country and
around the world, taking us a step or two closer to a
world free of HIV/AIDS.

&

AIDS R AIDSioro

Guidelines

Drug Database Glossary

Apps from AIDSinfo deliver accurate information to
smartphone users.
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The National Network of Libraries

ofi Medicine Prepares for Change

ven the largest biomedical library in the world
needs help getting its message out.

For that NLM regularly looks to the National Network

of Libraries of Medicine (NN/LM), a nationwide web

of over 6,400 health science libraries and information

centers supported by eight Regional Medical Libraries

(RMLs).

Those libraries currently serving as RMLs will see
their five-year appointments end in 2016. FY2015 then
offered a time of preparation and planning in
anticipation of the next competition period.

Building on the input received in response to 2014's
Request for Information—an extensive period of public
comment on how best to reshape and redirect the
network to use existing resources more effectively—
NLM issued the latest funding opportunity as a
cooperative agreement instead of a contract. The
switch was intended to allow for greater network
member involvement in decision-making.

The library also responded to comments by
restructuring the three network centers focused on web

services, outreach evaluation, and training into five
national offices serving all eight regions:

NNLM
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o NN/LM DOCLINE Coordination Office
(NDCO)

o NN/LM Public Health Coordination Office
(NPHCO)

e NN/LM Training Office (NTO)
e NN/LM Evaluation Office (NEO)
e NN/LM Web Services Office (NWSO)

The main infrastructure comprising eight Regional
Medical Libraries and their geographic areas of service
remain the same.

Together the changes were intended to help the
NN/LM operate more effectively on a national level,
increase regional cooperation, better coordinate
responses and activities from NLM, and encourage a
more focused and cohesive approach to target
populations and priority topics.

Awards for the new cooperative agreements will be
announced in spring 2016, with the 