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1W7ith the good news that medical

knowledge was expanding
rapidly after World War II came some

bad news: by the early 1960s, a vast
amount ofnew biomedical informa-
tion was not reaching those who
needed it most-researchers, educa-
tors, and practicing health care profes-
sionals.

In 1965, the President's Commis-
sion on Heart Disease, Cancer, and
Stroke, chaired by pioneer heart sur-

geon Dr. Michael DeBakey, set as a

goal "to achieve fingertip control of
the literature, of all that is known
about the causes, treatment, and pre-

vention of heart disease, cancer, and
stroke, and to make this knowledge
available to researchers, educators, and
practitioners." One outcome of this
Commission was the Medical Library
Assistance Act of 1965, which, among
other things, called for the creation of
a nationwide cooperative arrangement
among health science libraries. The
eight-region National Network of
Libraries ofMedicine is the result (see
box).

The need was to develop new
information technologies to automate
library services and make them widely
available. Since then, numerous devel-
opments in access to medical informa-
tion have had a profound impact on
medical practice, consumer knowl-
edge, and public health and raise
important policy questions.

An important first step in making
the medical literature more available

was the development ofMEDLINE,
which, today, is the most comprehen-
sive, up-to-date source of computer-
ized medical information in the world.
Launched by the National Library of
Medicine in 1971, MEDLINE has
long allowed physicians all over the
world to keep current on medical
research and to track down treatments
for rare diseases.

Early on, professionals relied on
medical librarians for help in retriev-
ing this electronic information. In
1986, MEDLINE became more gen-
erally accessible when NLM unveiled
software known as Grateful Med (a
title which may bring to mind but
does not reference either the musical
group the Grateful Dead or the bibli-

cal quotation from which it took its
name). The new software could be
used on personal computers to search
MEDLINE and other NLM online
databases.

Health professionals throughout
the United States (and in many other
countries) now had immediate access
through modems to current databases
containing some 20 million references
to the world's biomedical literature, all
housed at the NLM. While MED-
LINE is the most frequently used
NLM database, Grateful Med soft-
ware also provides access to databases
for specialized areas of public health
such as cancer, AIDS, and environ-
mental health. Last year, some 7.3
million searches were conducted on
the NLM online databases, more than

half ofthem for treating patients, and
the rest by scientists and for education
and training purposes.

Today, the NLM is making MED-
LINE and other services accessible on
the Internet. We have a program to
provide funds to help medical institu-
tions-including small hospitals and
freestanding clinics as well as large
medical centers-connect to the
Internet.

In April 1996, at a medical confer-
ence sponsored by the Friends of the
National Library ofMedicine at
Georgetown University, Dr. Michael
DeBakey and Senator and heart sur-
geon Bill Frist (R-TN) demonstrated
the NLM's most recent technological
innovation, Internet Grateful Med, a
software program that allows anyone
with Internet access to search MED-
LINE and other databases with a
rapidity and degree of flexibility never
before possible. By logging on to the
NLM Grateful Med Internet site,
researchers gain access to MEDLINE
data and records that are compiled at
the NLM. Researchers no longer need
to purchase or upgrade individual
copies of Grateful Med software.

As expected, Grateful Med's first
applications have been clinical and
have had a large impact on patient
care. For example, doctors outside of
major medical centers can now easily
access crucial information to treat
unusual symptoms. One physician in a
remote Alaska town had a patient who
could not taste or smell. Through a
MEDLINE search using Grateful
Med, he found 20 useful citations,
determined that allergies could be the
cause, and used drug therapy to allevi-
ate the symptoms.
A doctor in Watertown, New

York, baffled when an otherwise
healthy patient became beet red on
one side of his body and chalky white
on the other whenever he exercised,
discovered through Grateful Med arti-
cles describing an extremely rare con-
dition called harlequin syndrome,
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Jean Hoffman Anuta used the National Library of Medicine's collection of medical research to find medical treatments that eventu-
ally helped her and her husband, Michael Anuta, have a baby, I l-month-old'Sam, at left Big brother Michael, age 7, watches as his
mom uses a laptop computer that can now reach the library's collection on the Internet.

which he was then able to treat. And a
general internist at Nanticoke Memo-
rial Hospital in Seaford, Delaware,
who specializes in the care of patients
with AIDS is frequently challenged
with unfamiliar AIDS-related prob-
lems. When the usual treatment failed
to relieve a patient's abdominal pain,
he ran an AIDSLINE search and was
able to retrieve needed treatment
information.

Grateful Med users are not limited
to physicians; many individuals have
used its databases to obtain clinical
information on their own. A Mary-
land woman, heartbroken after experi-
encing six first-trimester miscarriages,
consulted Grateful Med and discov-
ered a way to prevent these recurrent
losses. She and her husband now have
a healthy 14-month-old son. And a
Chevy Chase, Maryland couple,

Augusto and Michaela Odone,
researched MEDLINE for nearly six
months to uncover a cure for their
son's rare inherited illness-a search
that became immortalized in the
movie Lorenzo's Oil.

Grateful Med is also becoming
increasingly important in the public
health arena, where the databases are
being used to assess or prevent toxic
emergencies, to improve care in med-
ically underserved or remote areas, and
to prevent and treat disease in disen-
franchised populations.

Several years ago, a large tractor-
trailer carrying a variety of chemicals
was involved in an accident on Inter-
state 95 in Howard County, Mary-
land. A county Fire Department
searcher trained in using the NLM's
onlineTOXNET system was able,
with the information he found there,

to help the site emergency team safely
remove the chemicals. The informa-
tion was credited with averting a
major explosion and fire that might
have occurred with the release of
hydrogen fluoride, chlorine, and other
toxic fumes. Following this incident,
the Fire Department Commander had
all his firefighters trained to contact
TOXNET.

In another instance, a chemical
warehouse in a densely populated area
in New York City was found to con-
tain more than 100 different explosive
chemicals, poisons, and air- and
water-reactive chemicals in old boxes
and other containers. Hazardous waste
disposal teams were afraid to move any
of these chemicals because of the
potential for fire and the overall condi-
tion of the warehouse. To learn how to
best remove the various chemicals,
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health personnel searched NLM's
Hazardous Substances Data Bank and
forwarded information describing each

chemical to New York authorities. The
chemicals were safely removed.

Grateful Med has also been instru-
mental in the assessment and allevia-
tion of itlness affecting large popula-
tions. In 1992, in La Plata, Argentina,
it was discovered that all those

afflicted with an unknown but deadly
illness had been taking propoleum, a
nonprescription natural product
derived from bees. Widely used in
Argentina as a heal-all, propoleum is
found in a variety of forms, from can-
dies to syrups. Chemical analysis
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determined that diethylene glycol had
somehow been substituted for propy-
lene glycol, the typical solvent used in
the syrup. A toxicology institute in
Buenos Aires contacted NLM's
TOXNET to determine the toxicity of
diethylene glycol and approaches to
medical treatment. By this time, there
had been 23 deaths, hundreds experi-
encing symptoms, and thousands of
inquiries from citizens. TOXNET
information not only confirmed the
toxicology institute's findings but pro-
vided needed information for treat-
ment and follow-up.

Another important use of the new
medical information technology has
been in improving the care ofunder-
served populations. In 1990, the NLM
established a partnership with Sister
Anne Brookes, a Mississippi nun and
physician who, with a small staff,
offers medical, educational, and social
services in an area declared by Con-
gress to be the poorest in the nation.
Initially, NLM provided Dr. Brooks
with a modem and free use of Grateful
Med and the online databases. When
it became apparent that, like other
rural health care providers, Dr. Brooks
traveled through a wide territory,
NLM provided a laptop computer that
she could use to search for information
from wherever she was located.

In the area of infectious diseases
such as AIDS, such databases as
AIDSLINE, AIDSDRUGS, and
AIDSTRIALS, all accessible via
Grateful Med, provide computerized
up-to-date information for patients,
their families, and health care
providers about the prevention and
treatment ofAIDS, clinical trials, and
drug therapies. A particularly urgent
need is for the dissemination of such
information to the disadvantaged
groups in this country-gays, lesbians,
Hispanics, and African Americans-
on which the disease takes a dispro-
portionate toll. The NLM is funding
projects nationwide to provide or
improve access to electronic AIDS-
and other health-related information
for patients and their affected commu-
nities. For example, building on an
existing collaboration with historically

black colleges and universities, the
NLM is funding training of health
professionals working closely with
communities of color heavily affected
by AIDS. Emphasis has also been
placed on community-based organiza-
tions or patient advocacy groups and
public libraries. Last year, the Library
made 19 awards to enable local groups
to design their own programs for
improving access to AIDS informa-

tion by patients, caregivers, and the
general public.

In conclusion, the increasing
access to high speed computers and
communications by consumers, health
care providers, public health profes-
sionals, and scientists is having a fun-
damental impact on health and human
services throughout the nation. The
NLM is investing in medical applica-
tion that make use of these technolo-
gies. The applications, which all
involve the latest information and
communications technology, are in
such areas as telemedicine, model net-
works for health care, computer-based
patient data, integrating access to
health-related information, medical
linguistics, and health services
research. These projects are being car-
ried out at universities and nonprofit
research institutions with funds pro-
vided by the NLM.

Increased use of these technolo-
gies, however, also creates public pol-
icy issues concerning access and
privacy. These issues are not insur-
mountable, but they need to be
addressed.

Regarding access, there are far too
many health professionals in this
country who are not aware that such
programs as Gratefuil Med can be of
immense benefit in their work. We
must work together, at all levels of
government, to provide professionals
with access to up-to-date medical
information-without regard to where
they are located or to the time of day.
To that end, the NLM is publicizing
its services through exhibits,
brochures, videos, and television public
service announcements. Such publicity
efforts must be greatly increased in
number and scope if the health profes-
sional community is to realize the
extensive benefits of accessing the lat-
est biomedical information. An
important step in increasing awareness
will be identifying technical, behav-
ioral, or financial impediments to the
use ofcomputerized biomedical data-
bases.

In addition, sending medical infor-
mation such as individual patient
records over the Internet, we are quite
aware, will warrant Federal legislation
to assure medical data privacy, or at
least confidentiality. To this end the
NLM is supporting several studies by
the National Academy of Sciences
that should be released publicly later
this year.We hope they will provide
important background concerning
practical measures to protect data pri-
vacy as well as suggestions for meth-
ods to evaluate the medical and social
worth ofusing the Internet.

Dr. Lindberg is the Director of the
National Library ofMedicine.

Internet GratefidMed can be accessed by
going to the World Wide Web address
<http.//igm.nlm.nih.gov> and opening an
account with the National Library of
Medicine. Signing up isfree, but users are
charged an onlinefee that averages $2.00per
search.

Address correspondence to Dr. Lindberg,
National Library ofMedicine, 8600
Rockville Pike, BethesdaMD20894; tel.
301-496-6221;fax 301-496-4450; e-mail
<lindberg@nlm.nih.gov>.
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