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INTRODUCTION

In accordance with Section 429 of the Public Health Act, the Diabetes Mellitus Interagency Coordinating
Committee (DMICC) prepares an annual summary report of its activities as well as other Federal research
activities in the field of diabetes. It is submitted to the Secretary, Department of Health and Human Services
(DHHS), and the Director of the National Institutes of Health (NIH). This is the annual report of the DMICC
for Fiscal Year (FY) 2000.

LEGISLATIVE MANDATE

The DMICC was authorized by Public Law 93-354 and established in fall 1974; subsequent legislation modified
some of the charges to the Committee. The legislative authority of the Committee is presented in Appendix A.
The charge to the DMICC is to coordinate the research activities of the NIH and other Federal agencies relating
to diabetes mellitus and its complications and to contribute to the adequacy and technical soundness of these

activities by providing a forum for communication and exchange of information.

The Committee includes representatives from Federal agencies whose programs are relevant to diabetes
mellitus and its complications. The chairman, designated by the Director, NIH, is the Director, Division of
Diabetes, Endocrinology, and Metabolic Diseases, National Institute of Diabetes and Digestive and Kidney
Diseases (NIDDK). In FY 2000, the DMICC membership included representatives of 21 Federal organizations.

A roster of Committee members as of the close of the fiscal year is included as Appendix B.

ACTIVITIES OF THE DMICC

The DMICC facilitates cooperation, communication, and collaboration among agencies that conduct or support
diabetes-related activities. These activities may range from support for biomedical research to direct provision of
health care services. The DMICC provides both a forum for initiating interactions and a mechanism for

tracking progress.






ACTIVITIES OF MEMBER ORGANIZATIONS

Agency for Healthcare Research and Quality
(AHRQ)

The Agency for Healthcare Research and Quality
continues to be involved in a broad range of activities
related to improving the quality of health care,reduc-
ing its costs, improving patient safety, decreasing
medical errors, and broadening access to essential
services related to diabetes. These activities include
the support of research and collaborations with
others in the public and private sectors to improve
outcomes for those with diabetes and to prevent the
condition across the population.

Current Activities

The Agency is funding and involved with a large
number of studies related to diabetes. A number of
recent RFAs (Requests for Applications) have specifi-
cally identified diabetes as a priority condition.
These RFAs include one focused on the translation of
research into practice (TRIP II) and one aimed at
establishing Excellence Centers to Eliminate
Ethnic/Racial Disparities (EXCEED). Under these ini-
tiatives, researchers are examining why disparities
exist in the care and outcomes of minorities with
diabetes and what can be done to reduce or eliminate
these disparities. Projects include an examination of
the association between diabetes education programs
and quality of care indicators in the Indian Health
Service; implementation of successful managed care
models of diabetes care in underserved populations;
a community-based participatory research study to
improve processes of care for elderly African-
American diabetics; an evaluation of the impact of
point-of-service testing of Hemoglobin Alc on care
and outcomes; and the development and evaluation
of a culturally sensitive multimedia education pro-
gram aimed at increasing diabetes-related knowl-
edge, self-efficacy, and self-care for African-American
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and Latino populations. Other studies that are being
funded include an assessment of diabetes care in
community health centers, the effects of Navajo
interpreters on diabetes outcomes, the effectiveness
of an automated telephone disease-management
system for English- and Spanish-speaking patients,
and an evaluation of the impact on utilization and
outcomes of changes in managed care policy toward
reimbursement for glucose self-monitoring.

Staff at AHRQ are also involved in a number of intra-
mural studies of diabetes. Investigators are using
data from the Medical Expenditure Panel Survey
(MEPS) to develop national estimates for medical
visits, individual expenditures, and sources of pay-
ment for people with diabetes. Another group is
studying factors associated with multiple hospital-
izations of diabetics.

AHRAQ continues to work with individuals and organ-
izations to ensure that the evidence-base is being
employed. The Office for Health Care Information has
recently released two syntheses presenting findings
from AHRQ-supported research on diabetes and on
racial and ethnic disparities in diabetes.

The Diabetes Quality Improvement Project (DQIP),
based in large part on the AHRQ-supported Diabetes
Patient Outcomes Research Team (PORT), is a
collaboration of AHRQ with the Centers for Medicare
and Medicaid Services (CMS), the National Committee
for Quality Assurance, the Department of Veterans
Affairs, the American Diabetes Association, and
others. It continues to develop core measures of dia-
betes performance that allow benchmarking across
organizations and identify opportunities for improve-
ment among health plans and providers. Reporting
on DQIP measures is now required of managed care
organizations by CMS and results will be made
publicly available.
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AHRAQ is also collaborating with the Juvenile
Diabetes Research Foundation International and
other private and public sector partners in efforts to
improve rates of screening and treatment fordiabetes
retinopathy.

Future Activities

Much of the work mentioned above will continue dur-
ing the next fiscal year. It is expected that additional
work will be funded under the agency’s program
announcements (PAs) and RFAs. Specifically, the PA
calling for applications to enhance the evidence on
patient-centered care is aimed at chronic conditions
including diabetes.

Current Activities

Under the above research support application mecha-
nisms, pertinent areas that are covered fall into two
main categories: Basic and Clinical Research. Areas
include: Beta Cell Biology, Islet and Pancreas Trans-
plantation, Insulin Action , Insulin Resistance, Patho-
genesis of Type 1 and Type 2 Diabetes, and also the study
of pathogenesis of obesity. These studies invoke molec-
ular genetic, metabolic, and histochemical approaches.

These applications are reviewed in several Scientific
Review Groups(SRGs) within which individual sub-
committees are located. Each of these subcommittees
(study sections) has definite expertise to review
specific areas relevant to diabetes and obesity.

Center for Scientific Review (CSR)

The Center for Scientific Review is a center within
the National Institutes of Health, where a majority
of investigator-initiated applications in diabetes and
obesity areas are reviewed. The mechanisms of appli-
cation support are the investigator-initiated individ-
ual project applications (RO1s), High Risk/High
Impact Pilot grant applications (R21s), Small
Business Investment Research Applications or
Technology Transfer (SBIR/STTR,) and Individual
Fellowship Applications: Predoctoral (F31)
Postdoctoral (F32)

and Senior Fellowships(F33).

Thus, the mission of CSR relevant to activities of
DMICC is central and pivotal through help in main-
taining the quality of diabetes and obesity research
in the nation. The knowledge gained through these
NIH-supported projects would help control/treat type
1 diabetes and type 2 diabetes and obesity in areas
of the world where these endocrine and metabolic
disorders are prevalent.
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Centers for Disease Control and Prevention (CDC)

The mission of CDC's diabetes programs is to docu-
ment and reduce the burden of diabetes through
public health action. This mission is directed to all
populations within the United States and associated
territories and consists of surveillance and epidemi-
ology science; health services research; population-
based diabetes control programs; and translation
efforts that convert important diabetes research
findings into clinical and public health programs.

Current Activities

¢ National and territorial surveillance activities
for diabetes and associated complications, with
public health programs in all 50 States, the U. S.
territories, and the District of Columbia.

4 FY 2001




e Targeted surveillance and epidemiologic programs
that focus on youth with diabetes (type 1 and type
2), ethnic and racial minority communities, women
with or at risk for diabetes, and members of man-
aged care organizations.

Health services and economic research, including
evaluation of the structure and function of man-
aged care organizations within the United States
and cost-effectiveness analyses of diabetes, associ-
ated complications, and preventive treatment.

Expansion of State-based Diabetes Control
Programs (DCPs) to include surveillance activities,
programs that target high-risk ethnic and racial
minority communities, and State/territorial policies
that facilitate/impair diabetes prevention programs.

Partnerships with Federal and State-based diabetes
organizations (e.g., with National Institutes of
Health through the National Diabetes Education
Program, Health Services and Resources Admin-
istration (HRSA) through the Diabetes Collaborative,
Indian Health Service through the National
Diabetes Prevention Center; and others) as well

as the private sector (e.g., Washington Business
Group on Health, American Association of Health
Plans, and others).

Major Accomplishments in FY 2001

Diabetes Burden in the United States. CDC validated
and published surveillance information regarding
the past, present, and future burden of diabetes
prevalence through use of the Behavioral Risk Factor
Surveillance System (BRFSS) and computer modeling,
documenting the dramatic and disconcerting
increase in type 2 diabetes, in association with
increasing obesity and decreasing physical activity.
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Programs Addressing Diabetes in Special
Populations. The agency implemented several scien-
tific and programmatic activities that specifically
target special populations, including:

e Youth With Diabetes: through the SEARCH project,
established six (6) regional sites that have created
registries for prevalence and incidence of diabetes
among youth (< 20), as well as quality of care.

Women With/At Risk for Diabetes: established a
public health initiative to address social, economic,
and cultural barriers to diabetes prevention and
management among all women across the
life-spectrum.

Solidified and implemented programs that address
a public health program for all American Indians
with the National Diabetes Prevention Center in
Gallup, New Mexico.

Expanded interactions among public health (State-
based DCPs) and clinical programs (Community
Health Centers (CHCs)/HRSA) to improve the “safety
net” for disadvantaged persons with diabetes to >
400 CHCs and > 40 DCPs.

Diabetes in Managed Care. CDC finalized data
collection procedures and initiated information
accumulation for diabetes preventive care practices
and outcomes among large managed care organiza-
tions within the United States through the TRIAD
(Translating Research Into Action for Diabetes)
Project.

Economic Dimensions of Diabetes. CDC initiated
economic analyses of primary prevention of type 2
diabetes, interventions to prevent diabetic renal
disease, and preventive strategies to reduce the
incidence and seriousness of cardiovascular disease
(CVD) among persons with diabetes.
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Future Activities

¢ Develop “Action Plan” for the Public Health
Initiative on Women with Diabetes.

* Develop strategies and programs that address
primary prevention for type 2 diabetes, including
screening, economic, and public health interven-
tions with CDC's projects.

e Expand surveillance activities that address health
disparities, quality of life dimensions to the dia-
betes burden, and economic aspects of diabetes.

e Through the National Diabetes Education Program,
expand broad-based activities that address cardio-
vascular disease among persons with diabetes, as
well as initiate science-based interventions to
improve primary prevention for type 2 diabetes.

e Expand the programs of the State-based DCPs
so that adequate support and advice would be
provided to all programs.

Centers for Medicare & Medicaid Services
(CMS) [formerly HCFA]

Diabetes activities at CMS in 2001 fell into several
broad categories: evaluation of the quality of care
provided to Medicare beneficiaries, national and
State-level quality improvement projects designed to
improve care for Medicare beneficiaries; reimburse-
ment and coverage policies to support quality care;
beneficiary educational campaigns; and research to
support quality diabetes care.
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Current Activities

Evaluation of quality of care provided to Medicare
beneficiaries was conducted for beneficiaries in both
Medicare fee-for-service and in managed care. These
data, based on the Diabetes Quality Improvement
Project (DQIP), a project initiated and funded by
CMS, allow identification of opportunities for
improvement and focus for quality improvement
projects. A Medicare quality surveillance system
was developed in 2001 that will allow ongoing
assessment of the characteristics of beneficiaries
with diabetes, quality of care and outcomes of care
for diabetes, and monitoring of the impact of key
regulations and coverage decisions.

National and State-level quality improvement
projects included the National Eye Project to improve
eye exam rates in conjunction with the American
Academy of Ophthalmology and the American
Optometric Association. All Medicare managed care
plans were required to conduct quality improvement
activities in diabetes. State-level efforts conducted by
Quality Improvement Organizations in collaboration
with individual practitioners, medical specialty
groups, and other partners occurred in all 50 States
and three territories. In the fee-for-service setting,
remeasurement demonstrated significant improve-
ment of quality during the time period during which
these efforts were implemented (ranging from a 3
percent increase in eye exam rates to a 15 percent
increase in lipid testing). Improvements in quality of
diabetes care in Medicare managed care plans were
also impressive.

Payment and coverage policies to support quality
care included publication of the final regulations
about the diabetes self-management training benefit
authorized under the Balanced Budget Act of 1997.
Regulations governing the new medical nutrition
benefit for patients with diabetes or renal disease
were also published and the benefit will go into
effect on January 1, 2002.
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Two new coverage policies were announced. The first
modified the coverage requirements for use of a
subcutaneous insulin pump to broaden eligibility to
include more persons with type 1 and some with
type 2 diabetes. The second policy will reimburse
providers for beneficiaries with diabetes and diabetic
peripheral neuropathy with loss of protective sensa-
tion to have up to two foot exams per year.

Beneficiary education campaigns in 2001 attempted
to encourage beneficiaries to control their blood
sugar and publicized the expanded Medicare benefit
for blood sugar management. Over 3.2 million people
were reached via print media and 2.2 million people
via television campaigns. A new campaign for 2002,
in conjunction with the National Diabetes Education
Program, entitled “Be Smart About Your Heart:
Control the ABCs of Diabetes” will build on the suc-
cesses of the “Power to Control Diabetes is in Your
Hands"” campaign launched in 2001 and will further
promote the new diabetes self-management training
benefit and the nutrition therapy benefit and educate
older adults about the high risk of heart attack or
stroke if they have diabetes. An upcoming campaign
in conjunction with the National Institutes of
Health's National Eye Institute will promote the new
Medicare benefit for glaucoma detection that will
provide coverage for an annual dilated eye exam for
Medicare beneficiaries at high risk for glaucoma
(including those with diabetes).

Research to support quality diabetes care has
included examination of the factors in both the fee-
for-service environments and in managed care plans
that influence quality. For example, there are signifi-
cant relationships between rates of eye exams and
the proportion of plan members who have a personal
physician. Another research project underway in 2001
is exploring characteristics and systems in place in
managed care plans consistently reporting the high-
est quality diabetes care.
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Food and Drug Administration (FDA)

FDA is charged to approve safe and efficacious
agents for public use. This is especially important
with regard to therapeutic agents in the treatment
of diabetes mellitus.

Current Activities

Insulin resistance is the hallmark of type 2 diabetes.
A new class of insulin-sensitizing agents, the thiazo-
lidinediones, decrease hyperinsulinemia by alleviat-
ing insulin resistance. Troglitazone, the prototype,
had been approved and withdrawn from the market
due to liver toxicity. Two newer members of the thia-
zolidinedione class have since been approved—
rosiglitazone in May and pioglitazone in July 1999.
Careful monitoring for possible hepatic adverse
effects are being followed as for troglitazone.
Numerous clinical trials are now reporting multiple
cardiovascular benefits of this class of agents, which
decrease hyperinsulinemia by alleviating insulin
resistance.

Other non-thiazolidinedione peroxisome proliferator-
activated receptor (PPAR) dual agonists, active at
both alpha and gamma PPAR receptors, are being
developed by various pharmaceutical companies.
Currently, there are more than a dozen such agents
in various phases of the drug development process.
They have been demonstrated to have both glucose
and lipid lowering activities.

Lantus (insulin glargine (rDNA origin)) was approved
this year for adult patients with type 2 diabetes and
pediatric patients (> 6 years of age) with type 1 dia-
betes. This insulin analog provides 24-hour basal
glucose-lowering activity. Lantus insulin must not be
diluted or mixed with any other insulin or solution.

NovoLog Mix 30/70 was also approved. This insulin

preparation may provide adequate glucose control
with one shot daily.
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Health Care Financing Administration (HCFA)
See Centers for Medicare & Medicaid Services
(CMS)

Health Resources and Services Administration
(HRSA)

The Health Resources and Services Administration
manages several health care systems programs that
include diabetes identification, education, prevention,
or treatment.

Current Activities

Bureau of Primary Health Care. HRSA's Bureau

of Primary Health Care (BPHC) established two
strategic goals: to move toward the elimination of
health disparities and toward a 100 percent access
system for all Americans. The Health Disparities
Collaboratives, started in FY 1999, seeks to (1)
generate and document improved health outcomes
for underserved populations, (2) transform clinical
practice through new models of care, (3) develop
infrastructure, expertise, and multidisciplinary
leadership to improve health status, and (4) build
strategic partnerships.

The initiative originally focused on diabetes melli-
tus—to delay or decrease disease complications—by
implementing an evidence- and population-based
model of care, which relies on knowing which
patients have the illness and helps them participate
in their own care. It has six basic elements: support
of patient self-management, clinical decisions sup-
port, delivery system redesign, a clinical information
system, organization of health care, and strong part-
nerships with local government and community
organizations.
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BPHC activities include:

e A total of 270 health centers participated in the
initial year-long diabetes collaboratives. Eighty-
eight centers in 1999, 118 centers in 2000, and 62
centers are currently participating in the Diabetes
3 Collaborative.

After completing the year-long collaborative, health
centers continue to receive support to promote the
model of care throughout their organizations, bring
change to clinics, and measure its impact on the
health of underserved patients.

Orientation and training videos and a brochure
describe the initiative.

e A software program was developed to meet the
need for a comprehensive clinical information sys-
tem. It combines patient information management
of diabetes with the comorbidity of cardiovascular
disease by looking at multiple disease registries.

Depression screening is included in the care of
diabetes patients.

Partnerships with other Federal agencies, State
diabetes control programs, and private-sector
organizations continue to grow stronger.

BPHC outcomes include:

e Health centers continue to report on the shared
key goal that 90 percent of patients with diabetes
will receive two HbAlc tests annually, at least 3
months apart. Starting in 2000, a shared health out-
come measure was added to all the collaboratives
(Diabetes 1, Diabetes 2, and Diabetes 3 collabora-
tive participants) requiring them to report on
control of glucose levels (average HbAlc) and a
self-management support measure. Additional
measures focus on prevention of cardiac as well as
microvascular complications, the latter including
eye, kidney, and lower extremity disease.
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e There are over 41,000 persons with diabetes in
electronic registries that enable centers to track
and manage the health of these patients.

e The average HbAlc has decreased from 9.2 to 8.5
for more than 12,200 patients in the Diabetes 1
Collaborative.

e The average HbAlc has decreased from 8.9 to 8.3
for more than 22,000 patients in the Diabetes 2
Collaborative.

» Average percentage of patients with two HbAlc
tests in 12 months increased from 24 percent to
48 percent in Diabetes 1 and 2 Collaboratives as
they disseminated the care model throughout the
organization and the registry size grew.

e Forty percent (40%) of patients have documented
collaboratively set self-management goals.

BPHC strategic partnerships and infrastructure
development highlights include:

e Six cluster directors and five information systems
specialists are employed by the five lead Primary
Care Associations. Five Sate-based cluster coordi-
nators and two information systems specialists
were added this year to the cluster infrastructure.

¢ A national BPHC director of the collaboratives
started in April 2000.

e Primary Care-Public Health partnerships are high-
lighted as a programmatic success. The partnership
with CDC Division of Diabetes Translation contin-
ues to be strengthened. In 1999, 15 initial partner-
ships were established between State health
department Diabetes Control Programs (DCP) and
health centers working on the diabetes collabora-
tive. Direct support to health centers from DCPs
was $1.3 million. In 2000, health centers received
$2.7 million in support.
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e The Agency for Health Research and Quality is
assisting with the program evaluation strategy.

Maternal and Child Health Bureau. The Maternal
and Child Health Bureau (MCHB) administers mater-
nal and child health (MCH) Block Grants to States

to support programs that promote the health of all
the Nation's mothers and children and ensure
statewide systems of health care for the MCH popu-
lation. Diabetes screening, education, prevention,
and treatment programs may be supported under
these grants.

Additional Title V activities, such as MCH research,
training, genetic services, and MCH improvement
projects, are supported under Special Projects of
Regional and National Significance. While these
activities may not specifically target Diabetes
Mellitus, core elements of community systems of
care serving children with special health care needs
are addressed. MCHB, in concert with the March of
Dimes, the American Academy of Pediatrics, and
Family Voices, has developed a 10-Year Action Plan to
achieve community-based systems for children and
youth with special health care needs and their fami-
lies, including children with diabetes. The Healthy
Start Initiative to significantly reduce infant mortali-
ty in targeted communities also includes services
addressing diabetes in mothers and children. In
addition, MCHB promotes diabetes detection and
care through school-based and school-linked

health programs.

The MCH Training Program provides training grants
to graduate programs and professional schools to
support teaching, research, and service activities
that focus on women and children. Its Leadership
Education in Adolescent Health (LEAH), public health
nutrition, and pediatric nutrition grantee programs
include diabetes education. The Eighth Annual
Pediatric Update in May 2001, sponsored by the
Department of Pediatrics at the University of
Alabama at Birmingham, addressed “Type 2 Diabetes
in Children and Youth.” A national videoconference in
September 2001, sponsored by the Indiana University
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School of Medicine, included an intensive workshop
on “Treatment Challenges for Children and
Adolescents with Type 2 Diabetes.”

Bureau of Health Professions. The Bureau of Health
Professions (BHPr), which provides national leader-
ship in establishing the Nation’s health personnel,
charges its Division of Health Careers Development
to provide technical assistance to community groups
to improve the health status of diverse and disadvan-
taged populations significantly affected by Diabetes
Mellitus; Type 2 in particular.

Office of Rural Health Policy. The Office of Rural
Health Policy funds approximately 18 grantees
through its Outreach and Network Development pro-
gram, including a component that addresses the dia-
betic population. Projects receive 3years of funding—
from approximately $40,000 to $200,000 per year.
Seven projects were funded in 1999, seven in 2000,
and an additional five in 2001. Some focus on the
diagnosis, treatment, education, or prevention, while
others focus on a goal that deals with diabetes.
Projects focusing primarily on diabetes, include:

e The Diabetes Prevention and Care Project, a collab-
orative effort coordinated and overseen by the
Chiricahua Community Health Center, Elfrida,
Arizona, focuses on the provision of treatment and
education about diabetes for at-risk individuals in
a predominately Hispanic community (68%).

e The Sunset Diabetes Outreach and Education
Project works to improve access to health care
services for the target population of mostly
Hispanic migrant farm workers and their families
in Yuma County, Arizona.

¢ The Park County Diabetes Project was established
at Livingston Community Health Care System, Inc.,
in Livingston, Montana, to address the needs of
individuals with diabetes in rural communities.
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Office of Special Programs. HRSA has been working
with the Organ Procurement and Transplantation
Network, the national system for matching donated
organs with patients on the transplantation waiting
list, to facilitate the allocation of pancreatic organs
for use in pancreatic islet cell transplants in treating
patients with type I diabetes mellitus. Five trans-
plant centers are now performing islet cell
transplants.

Indian Health Service (IHS)

The mission of the THS National Diabetes Program
(NDP) is to develop, document, and sustain a public
health effort to prevent and control diabetes in
American Indian and Alaska Native (AI/AN) people.
The agency promotes collaborative strategies for the
prevention of diabetes and its complications in the
12 THS Administrative Service Areas through a net-
work of 19 Model Diabetes Programs and 13 Area
Diabetes Consultants. The agency also disseminates
current information about all aspects of diabetes
surveillance, treatment, education, and prevention.

Diabetes was the most frequently identified health
problem in IHS Area consultation workshops for FY
2002 planning. Type 2 diabetes disproportionately
affects AI/AN adults who are over three times more
likely to have diabetes than the general U.S. popula-
tion. A recent alarming trend is the increase in preva-
lence of type 2 diabetes in AI/AN young persons. Over
a 9-year period, from 1990-1998, the prevalence of
diabetes rose 68 percent in AI/AN adolescents and
young adults. Recent data show that diabetes mortal-
ity is 4.3 times higher in the AI/AN population than
in the U.S. population. There was a 24 percent
increase in the American Indian age-adjusted death
rate from diabetes from 1991-1993 to 2000. There is
clear evidence that for Indian people the health dis-
parity related to diabetes is increasing.
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Significant Activities in 2001

Special Diabetes Program for Indians, 1997
Balanced Budget Act and 2001 Consolidated
Appropriations Act. The THS Diabetes Program
administered Year 4 of the Special Diabetes Program
for Indians of the 1997 Balanced Budget Act (BBA).
Thirty million dollars per year have been distributed
from the BBA funds through 286 non-competitive
grants administered at 318 sites throughout Indian
country. In December 2000, Congress appropriated
an additional $70 million to the Special Diabetes
Program for Indians through the Consolidated
Appropriations Act of 2001. Over 96 percent of these
funds are distributed through grants to tribes, IHS
facilities, and urban Indian centers while 3.8 percent
are withheld for administration of the grant program.
Tribal entities are the direct recipients of 81 percent
of the grants. The THS National Diabetes Program
(NDP) works closely with the Tribal Leaders Diabetes
Committee to administer this program. The new
Request for Application developed by the THS NDP
this year included a Best Practices approach with 14
strategies identified, researched, and compiled for
use by applicants.

IHS Standards of Care & Education,; IHS to become a
Deeming Entity for Diabetes Education Certification.

Education Standards. The IHS National Diabetes
Program, with agency and tribal leader support, has
established an Indian Health Diabetes Education
Accreditation Program and has received notification
from the Centers for Medicare and Medicaid Services
(formerly HCFA) that the IHS NDP application to
become a deeming entity will soon be approved. This
process will allow Indian health diabetes education
programs to become certified and thus seek Medicare
reimbursement for diabetes education.
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Clinical Standards (Diabetes Care and Outcomes
Audit). The ITHS National Diabetes Program updated
the THS Standards of Care for Diabetes in 2001 to
reflect new science and best practices. The Annual
THS Diabetes Care and Outcomes Audit, a voluntary
medical records review of 87 clinical care and public
health practices and outcomes, is based on these
standards. These standards and audit summary
results are distributed to providers IHS-wide through
a network of regional Area Diabetes Consultants and
local Diabetes Coordinators and are used as quality
indicators at the local, regional and national levels to
identify specific problems and to determine policy
and practice.

Obesity Prevention. The IHS National Diabetes
Program is coordinating an obesity prevention initia-
tive targeting Head Start children (0-5 years), fami-
lies, Head Start staff, and AI communities. Five tribal
Head Start pilot sites, in collaboration with their
respective community health partners, have devel-
oped obesity and diabetes prevention interventions
in their local communities. Each Head Start site com-
munity action plan includes multifaceted program
activities and milestones focusing on healthy eating,
physical activity, healthy behavior, and community
partnerships. The core component of the initiative is
to develop and sustain local community partnerships
in the implementation of each program’s interven-
tions. The five pilot sites are developing outcome
measure and evaluation methods for each of their
individual action plans. The sites evaluate their
progress every 6 months and modify interventions

as appropriate.
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Joslin Vision Network Teleophthalmology Project.

In FY 2002, Congress increased to $1.5 million the
IHS appropriation to address screening for diabetic
retinopathy through a collaborative project with

the Joslin Diabetes Center using the Joslin Vision
Network (JVN). JVN is a remote site diabetes
retinopathy screening system that uses low-level
illumination and does not require pupil dilation.
The acquired retinal image is sent electronically to
a reading center and the analysis sent back to the
remote site. IHS has established demonstration sites
at the THS Phoenix Indian Medical Center (PIMC),
which serves as the central reading station, and the
Tohono O'odham (formerly Papago) Reservation at
Sells Public Health Service Indian Hospital. Staff
have been hired to implement the process and active
screening is taking place at both sites. The addition
of remote screening station sites at five additional
locations throughout the country is currently under-
way. Acquired retinal images from these remote
sites will be electronically sent to the central reading
station at PIMC. Primary challenges to future site
development in remote locations beyond these
demonstration sites include availability of communi-
cation lines and staffing.

NIDDK/IHS/TLDC/AIHEC collaboration to Recruit
AI/AN Students into Biomedical Science Research
and Diabetes Careers. In FY 2001, at the request of
tribal leaders serving on the Tribal Leaders Diabetes
Committee (TLDC), IHS and the National Institute of
Diabetes and Digestive and Kidney Diseases (NIDDXK)
collaborated on a project to encourage young AI/AN
students to consider careers in biomedical research
and diabetes. This project also involves the American
Indian Higher Education Consortium (AIHEC), which
represents the 34 tribal colleges around the country,
and will target students in elementary, middle, and
high schools. Resources have been identified, a plan-
ning committee formed, and NIDDX plans to release
an RFA in FY 2002.
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CDC/IHS Collaboration on Redesign of the National
Diabetes Prevention Center. The THS National
Diabetes Program worked closely with the Centers
for Disease Control (CDC) Division of Diabetes
Translation (DDT) in FY 2001 to redefine and re-
establish the National Diabetes Prevention Center
(NDPC) in Gallup, New Mexico, consistent with
NDPC's original mission to provide diabetes out-
reach, information, and technical assistance to tribes
throughout the United States. In addition, the CDC
DDT provides diabetes educational and epidemiolog-
ic support to the IHS National Diabetes Program
with two full time positions and close collaboration
on projects of mutual concern.

Collaboration and Partnership With Other Federal
Agencies and Organizations. The IHS NDP Director
serves as a member of the newly formed Translation
Committee of the Diabetes Prevention Program, an
NIH-sponsored study showing that type 2 diabetes
can be prevented. The IHS NDP Director also serves
as a member of the Steering Committee of the
National Diabetes Education Committee, a joint
effort of the National Institutes of Health and CDC
to promote national awareness about diabetes.

IHS NDP supports the American Diabetes Association's
outreach initiative program for AI/AN communities:
Strong in Body and Spirit. Provides expert guidance
related to diabetes program development and modifi-
cation based on participant evaluation.

IHS NDP participates in the AT subcommittee of the
National Diabetes Education Program. IHS NDP pro-
vides regular representation to the committee and
helps with distribution of program materials. IHS
NDP partners with the National Indian Council on
Aging on a diabetes monograph series, newsletters
for tribal leaders, and development of an electronic
automated diabetes audit.
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A partnership has been established with the
American Indian Higher Education Consortium
(ATHEC) Board to help build tribal college and
university capacity and infrastructure for diabetes
training and program activities in AI/AN
communities.

Future Directions

THS NDP plans to hold a national diabetes conference
in collaboration with the TLDC in Denver, Colorado,
in December 2002. The conference will feature suc-
cessful grant programs and results of the Diabetes
Prevention Program study. IHS NDP will hold region-
al meetings with diabetes programs around the
country to discuss Best Practices and successful
models for implementation of diabetes prevention
and treatment in AI/AN communities.

IHS is planning for more training (for health profes-
sionals, tribal leadership, administrators, parapro-
fessionals, and patients) and increased awareness
regarding new diabetes prevention findings through
media, booklets, internet, and other avenues of com-
munication.

National Center for Health Statistics (NCHS), CDC

NCHS's mission as it relates to diabetes is to monitor
and provide national diabetes statistics in the form
of summary health measures and individual level
data for research. This information originates from
vital records, interview and examination surveys,
medical records, and patient encounters (such as
ambulatory care visits).
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Highlights of FY 2000-2001 Activities

The National Health and Nutrition Examination
Survey (NHANES) continued to collect information
on the prevalence of diagnosed and undiagnosed
diabetes and assessment of the following measures
among people with diabetes (HbAlc, cholesterol,
blood pressure, visual acuity, lower extremity neu-
ropathy and vascular insufficiency, renal function,
oral health, anthropometry, diet, and functional
status).

In November 2000, NCHS published the baseline
tracking measures for the 2010 Health People national
health objectives. This included 17 diabetes objec-
tives, which are the key diabetes health goals for

the U.S. (http://www.cdc.gov/nchs/hphome.htm)

The NCHS Research Data Center now contains a
followup data file, which was created by matching
participants from NHANES II and the Centers for
Medicare and Medicaid Services (CMS) (formerly
HCFA) end-stage renal disease (ESRD) program.
People with diabetes accounted for much of the
ESRD. (http://www.cdc.gov/nchs/r&d/rdc.htm)

NCHS published numerous reports that included dia-
betes health statistics including trends in avoidable
hospitalizations for DKA (diabetic ketoacidosis) or
coma and urbanization patterns for the diabetes

risk factors of obesity and sedentary leisure time
lifestyle.

Future Plans and Ongoing Initiatives

Release of the 1999-2000 NHANES data (see above)
is scheduled for early 2002.

NHANES will be releasing fact sheets on the risk

of chronic renal disease among people with diabetes,
which is based on the matched NHANES-CMS

data file.
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Plans by the National Health Interview Survey (NHIS)
to periodically collect diabetes-related questions on
preventive measures related to diabetes including
diabetes education and frequency of vision, foot, or
HbAlc evaluations will be suspended until additional
funds are obtained by NCHS. 1999 was the last time
this NHIS information was obtained. In addition, no
plans exist to repeat the 1989 diabetes supplemental
survey in NHIS.

National Center for Research Resources (NCRR)

The National Center for Research Resources (NCRR)
develops and supports research technologies and
shared resources that are critically important to the
research efforts directed at maintaining and improv-
ing the health of our Nation's citizens. To facilitate
health-related research, NCRR supports the develop-
ment and use of sophisticated instrumentation and
technologies, animal models of human disease, and
clinical research environments. NCRR programs also
provide support for the career development of clini-
cal and veterinary biomedical investigators. The cur-
rent NCRR diabetes research portfolio includes
approximately 680 basic and clinical research sub-
projects. Selected highlights of NCRR-supported
research activities and future plans that relate to
diabetes are presented below.

Current Activities
NCRR established a network of 10 Islet Cell Resource
(ICR) centers to isolate, purify, and characterize

human pancreatic islets for subsequent transplanta-
tion into patients with type 1 diabetes.
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Scientists are using electron microscopy to image
the Golgi apparatus, a cellular component that is
essential for insulin secretion in beta cells, to study
its fine structure and function, and to gain a funda-
mental understanding of insulin secretion.

New nuclear magnetic resonance methods are being
developed in humans and mice to analyze and under-
stand in vivo metabolic changes that occur in type 2
diabetics. A recent study in humans showed that
three separate pathways of glucose production in
the liver could be monitored in a single experiment.

At the University of California Davis Regional Primate
Research Center (RPRC), xenografts of islet cells
from pigs to diabetic macaques were successful in
50 percent of the animals and showed functionality
for at least 3 months.

Researchers at the University of Washington RPRC
have been investigating pancreatic islet cell allograft
survival in macques and baboons. They found that
transplanting islets without immuno-suppression
followed by a second graft with immuno-suppression
facilitates allo-tolerance of the second graft.

Porcine models are being used to investigate the
significance of coronary artery disease in type 2
diabetics.

Advances at General Clinical Research Centers
(GCRCs) have been made in understanding the rela-
tionship between insulin peptides and type 1 dia-
betes pathogenesis. Approximately 75 percent of the
subjects in the Diabetes Prevention Trial-1 study are
cared for through GCRCs. Many of the participating
Centers use their core laboratories to measure plas-
ma insulin levels and use their dieticians to analyze
dietary histories.
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Several GCRC investigators are studying the genetic
polymorphisms that predispose patients to type 2
diabetes while others are exploring the complications
that the disease causes in the vascular bed and
blood clotting mechanism.

Diabetes-related research is being conducted at

five NCRR-supported Research Centers at Minority
Institutions (RCMIs): University of Hawaii at Manoa,
Howard University, University of Puerto Rico Medical
Sciences Campus, Charles R. Drew University, and
the University of Texas El Paso.

The Charles R. Drew RCMI has established the
Center of Urban Research and Education in Diabetes
and Metabolism (CUREDM), which is in its second
year of funding, and continues to attract established
research investigators and provide them with
resources they need to study diabetes and its compli-
cations in disproportionately affected indigenous
populations.

The Howard University RCMI is starting Project DiSH
(Diabetes, Stroke and Hypertension) at two at-risk
urban minority school systems, which will provide

a school-based program to increase awareness of
medical and lifestyle factors responsible for diabetes.

The Shaping Health Behaviors Through Science
Enrichment project at Colorado State University
focuses on students in grades K-6, using science
education enrichment as a model for behavioral
change to reduce type 2 diabetes by improving
nutrition and reducing the rate of childhood and
adolescent obesity.
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Future Activities

NCRR will increase support for ICR centers that
will procure whole human pancreases, isolate the
islets, optimize the quantity and quality of the islet
preparations, and distribute islets to investigators
conducting approved research.

Collaborations with other components of NIH and
private organizations will continue and expand for
studies that enroll diabetic and prediabetic patients
for research into the etiology and treatment of dia-
betes. This will in part be through continued support
of national cooperative diabetes programs such as
DPP, DPT-1, EDIP, and EDIC as well as corporate-
sponsored drug trials.

Expand resources will be expanded to maintain and
supply genetically-engineered mouse models for
diabetes mellitus research including hyperglycemia,
hyperinsulinemia, and insulin resistance.

NCRR plans to link the newly established diabetes
mutant mouse resource at the Jackson Laboratory
with the existing NCRR-funded Mutant Mouse
Regional Resource Center. The Jackson Laboratory
will house models that are standard inbred and
hybrid mice as well as mice with spontaneous and
induced mutations serving as models for diabetes
and obesity. A coordinated database will form the
backbone of this diabetes mouse resource.

Efforts to develop a non-human primate model for
diabetes will continue. The advent of molecular tools
enables the search for naturally occurring diabetes
in non-human primates as well as the detection of
genes involved in diabetes.

The Charles R. Drew CUREDM will continue to devel-
op its research infrastructure, including the provi-
sion of support for pilot projects. The Center will be
expanding to house a telemedicine remote site and
exercise physiology center, and has received approval
to create an Ophthalmology CUREDM satellite.
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National Center on Minority Health
and Health Disparities (NCMHD)

The mission of the National Center on Minority
Health and Health Disparities is to lead, coordinate,
support, and assess the NIH effort to reduce and
ultimately eliminate health disparities. In this effort
NCMHD will conduct and support basic, clinical,
social and behavioral research, promote research
infrastructure and training, foster emerging programs,
disseminate information, and reach out to minority
and other health disparity communities. The NCMHD
envisions an America in which all populations will
have an equal opportunity to line ling, healthy and
productive lives.

Building on the work of the former Office of Research
on Minority Health (ORMH) through its partnerships
with the NIH institutes and centers (ICs), the NCMHD
has made remarkable achievements since its estab-
lishment just over one year ago. NCMHD is particu-
larly committed to continuing its partnerships with
the National Institute of Diabetes and Digestive and
Kidney Diseases (NIDDK) and other NIH ICs, support-
ing diabetes research and training. While diabetes
affects all groups in the U.S. population, Native
Americans, Mexican Americans, Puerto Ricans and
African Americans suffer disproportionately compared
to the general population. Findings in a recent
National Eye Institute/NCMHD funded study indicated
that increased efforts are needed to improve diabetes
detection in Mexican Americans.
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The Center is addressing disparities in health status
in racial and ethnic minorities with respect to
diabetes through the support of research in three
broad areas: preventing or delaying the early onset
of diabetes through diabetes education and lifestyle
changes, improving the management of and therapies
for diabetes, and the identification of biological and
genomic risk factors for diabetes. Addressing one of
the barriers to racial and ethnic minority individuals’
participation in clinical trials — lack of racial and
ethnic minority clinical investigators and researchers
—NCMHD is continuing to support research training
at minority health professional schools. Two such
programs include a clinical trials faculty develop-
ment program and a research training alliance
through one of NIDDK's Diabetes Research and
Training Centers.

National Eye Institute (NEI)

The National Eye Institute’s mission is to conduct
and support research, training, health information
dissemination, and other programs concerned with
blinding eye diseases, visual disorders, mechanisms
of visual function, preservation of sight, and the spe-
cial health problems and requirements of the blind.
Diabetes is responsible for diabetic retinopathy, an
eye disease that is the leading cause of blindness in
people between the ages of 24 and 70 years. This
disease is characterized by a progressive breakdown
of the normal retinal vascular system.
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Current Activities

NEI sponsorship of the workshop entitled “"Genetics
of Diabetic Retinopathy” on September 21-22, 2000,
in Bethesda, Maryland, resulted in publication of a
program announcement (PA-02-020), entitled
“Strategies to Identify the Genetic Basis of Diabetic
Retinopathy.” This PA seeks grant applications on
gene discovery; genetic epidemiology; methodological
studies of phenotypic assessment of retinopathy,
including possible surrogate markers; and the devel-
opment and application of novel statistical methods
relevant to analyzing genetic data on diabetic
retinopathy. This PA is co-sponsored by the National
Institute of Diabetes and Digestive and Kidney
Diseases (NIDDK). In addition, NEI is participating
with other NIH institutes in a PA entitled “The Role
of Antioxidants in the Prevention of Diabetic
Complications.” The intent of this PA is to solicit
applications on the role of antioxidants in prevent-
ing, delaying, or ameliorating the micro- or
macrovascular complications of diabetes as well

as the mechanism(s) by which antioxidants might
prevent diabetic vascular disease.

NEI has joined with other NIH institutes in several
RFAs (Requests for Applications). RFA-DK-02-016,
“Surrogate Endpoints for Diabetic Macular
Complications,” invites applications to develop bio-
logical endpoints that can be used to predict risk and
assess progression of microvascular complications of
diabetes. RFA-DK-02-023, “Innovative Partnerships
in Type 1 Diabetes Research,” is intended to support
collaborations between investigators already engaged
in diabetes research and researchers from other
areas with expertise relevant to type 1 diabetes
research. RFA-DK-02-022, “Bench to Bedside
Research on Type 1 Diabetes and Its Complications,”
seeks applications involving partnerships between
clinical and basic biomedical researchers with the
goal of translating advances of the molecular basis
of type 1 diabetes into new therapies.
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NEI continues to participate with NIDDK, the
National Institute of Dental and Craniofacial
Research (NIDCR), the National Institute of Neu-
rological Disorders and Stroke (NINDS), and the
National Heart, Lung and Blood Institute (NHLBI)
in a program announcement (PA-99-159) on “The
Role of Growth Factors in the Development of
Diabetic Complications.” This PA encourages grant
applications on the role of growth factors in the
etiology and pathogenesis of the micro- and
macrovascular complications of diabetes.

NEI is helping to co-sponsor ACCORD (Action to
Control Cardiovascular Disease Risk in Diabetes),

a large multicenter trial supported by NHLBI and
NIDDK to assess treatments to reduce risk of cardio-
vascular disease in type 2 diabetes. For this trans-
NIH effort, NEI is sponsoring an eye examination
component in order to collect epidemiological data.

Through its National Eye Health Education Program
(NEHEP), NEI coordinated the National Diabetes
Month (NDM) Eye Health Initiative in November
2000. This initiative was designed to increase aware-
ness of diabetic eye disease and the importance of
dilated eye exams for the 10 million people diag-
nosed with diabetes. The NEHEP Partnership, which
represents more than 60 leading public and private
organizations, sponsored the awareness month.
Community resource guides and educational materi-
als were distributed to health professionals and com-
munity organizations nationwide for use in conduct-
ing local programs and events. In addition, diabetic
eye disease information was disseminated to both
English and Spanish print and radio media and to
Spanish language television stations.
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Consistent with the recommendations of the congres-
sionally established Diabetes Research Working
Group (DRWG), NEI is supporting an initiative on the
evaluation of new treatments for diabetic macular
edema, a major cause of visual loss in patients with
diabetes. An RFA (EY-01-001) entitled “Diabetic
Macular Edema Clinical Research Network” was
issued in June 2001 and calls for cooperative agree-
ment applications to support core centers to plan,
implement, and conduct clinical trials on the treat-
ment of diabetic macular edema. Clinical centers will
be added to the network during the first year of oper-
ation. The overall goal of this RFA is to develop an
infrastructure to accelerate the development and
conduct of clinical trials of the treatment of diabetic
macular edema. These include both medical and sur-
gical approaches. A pilot study is being developed at
the NEI clinical center to pilot methods to evaluate
less intense photocoagulation, vitamin E supplemen-
tation, COX-2 inhibitors, and lipid lowering. The pilot
study is intended to set the stage for a major multi-
center randomized clinical trial for the treatment of
diabetic macular edema.

Another initiative seeks to identify genetic associa-
tions in patients with microvascular complications of
diabetes. NEI is supplementing the FIND (Family
Investigation of Nephropathy and Diabetes) study
funded by NIDDK to investigate the genetics of indi-
viduals and special populations of patients with
renal disease. NEI is supporting detailed eye exami-
nations for these patients and will search for genetic
associations with microvascular disease.
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Future Activities

NEI will continue to incorporate the scientific
priorities outlined in the Report of the
Congressionally Established Diabetes Research
Working Group in making funding decisions.

NEHEP will continue to develop and implement
outreach activities for people with diabetes.

NEI will continue to encourage experienced investi-
gators from outside vision research to apply their
expertise to develop novel strategies for increasing
knowledge about the pathophysiology and treatment
of diabetic retinopathy.

National Heart, Lung and Blood Institute
(NHLBI)

NHLBI has continued to pursue a comprehensive
research program to understand the pathogenesis,
improve treatment, and develop effective prevention
strategies to address the cardiovascular complica-
tions of diabetes, the major cause of death in
patients with diabetes. Despite reductions in cardio-
vascular disease (CVD) mortality in the general popu-
lation, patients with diabetes continue to have 2—4
times the CVD rates of non diabetics of the same age
and gender. In addition, recent studies indicate that
current treatments to prevent these complications
may be somewhat less effective among those with
diabetes than in the non-diabetic population.
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Current Activities

During the past year, NHLBI has initiated recruit-
ment for two major clinical trials that will evaluate
several therapeutic approaches designed to reduce
cardiovascular complications of diabetes. The Action
to Control Cardiovascular Disease Risk in Diabetes
(ACCORD) trial is conducting a 1,000 patient van-
guard phase. If the vanguard is successful, ACCORD
will study 10,000 patients over the next 5 years to
evaluate the benefits of intensified control of hyper-
glycemia over more conventional glucose control and
also test the benefits of aggressive blood pressure
control and intensified control of the dyslipidemia
associated with diabetes upon CVD rates.

The Bypass Angioplasty Revascularization
Investigations II Diabetes (BARI 2D) trial will study
2,800 patients and evaluate whether elective coro-
nary artery revascularization plus optimal medical
management of cardiovascular risk factors and
symptoms is superior to optimal medical manage-
ment alone. It will also evaluate the important issue
of whether reducing insulin resistance provides pro-
tection against cardiovascular complications by test-
ing whether insulin- sensitizing drugs are superior
to injected insulin or to oral drug regimens that stim-
ulate insulin secretion at levels of glycemic control
that are attainable with current conventional treat-
ments. The National Institute of Diabetes and
Digestive and Kidney Diseases (NIDDK) is providing
partial support for both of these trials.

NHLBI is also helping to fund the NIDDK-sponsored
Action for Health in Diabetes (Look AHEAD) trial,
which will evaluate the effect of obesity treatment
on cardiovascular complications in type 2 diabetic
patients.
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While these trials should lead to clinical approaches
that reduce cardiovascular complications of both
type 1 and type 2 diabetes, additional more basic
research is necessary to identify other ways in which
this major complication of diabetes can be retarded
or prevented. In view of the complexity of the avail-
able treatments and the burden they place on
patients with diabetes, it is particularly important to
develop new therapies that can reduce the adverse
effects of diabetes on the heart and large vessels
without requiring intensive efforts at glucose con-
trol. NHLBI has expanded basic research related to
macrovascular complications of diabetes including
large program project grants originally cosponsored
with the Juvenile Diabetes Foundation.

NHLBI has also participated, in collaboration with
NIDDK, in the program of small, innovative grants
aimed at improved understanding of diabetic
macrovascular complications. These have involved
studies of the effects of diabetes on vascular smooth
muscle cells, its effect on circulating growth factors,
and the effect of salt restriction on insulin sensitivi-
ty. Last year, a new initiative was funded to under-
stand the etiology of diabetes-associated cardiomy-
opathy, an abnormality that may contribute to the
high rates of congestive heart failure in diabetic
patients.

A major recommendation of the 1997 Diabetes
Research Working Group report was to develop
improved animal models of diabetic complications,

a crucial limiting factor in expanding studies of how
diabetes produces chronic micro- and macrovascular
changes. During the past year, new Requests for
Applications (RFAs) were released to stimulate devel-
opment of these models. While collaborating on the
NIDDK-led mouse model initiative, NHLBI sponsored
an initiative to develop larger animal models for
studies of vascular complications of diabetes.
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Finally, it is important to recognize that many of the
other research efforts supported by NHLBI may help
to reduce or improve treatment for cardiovascular
diseases occurring in patients with either type 1 or
type 2 diabetes. This is because the effect of diabetes
on macrovascular disease is, at least in part, to accel-
erate progression of the underlying atherosclerosis
that is also common in non-diabetic individuals in
middle and older ages. Thus, studies on treatment of
congestive heart failure, treatment of arrhythmias,
including public access to defibrillation, stent
implantation, regeneration of cardiac muscle, and
other treatments may have major benefits for
patients with diabetes.

NHLBI support for studies of diabetes-related
macrovascular disease has continued to increase.
Funding for this work expanded further as the major
clinical trials began actively recruiting participants
in FY 2001. Taken together, these clinical and basic
studies should provide better guidance for physi-
cians to reduce cardiovascular complications of
diabetes in the near future and provide easier to
use, more effective therapies to achieve this goal in
later years.

National Human Genome Research Institute
(NHGRI)

The National Human Genome Research Institute
supports two ongoing diabetes projects being con-
ducted by investigators in the Division of Intramural
Research and their collaborators. Both studies aim
to identify genetic variations that lead to increased
susceptibility to type 2 diabetes mellitus.
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Current Activities

Africa America Diabetes Mellitus Study (AADM).
During the past several years, the National Center for
Minority Health and Health Disparities, formerly the
Office of Research on Minority Health, and NHGRI
have supported an innovative research collaboration
between investigators from Howard University and
scientists in NHGRI's Division of Intramural
Research. The collaboration involves support for a
project aimed at finding the genetic contribution to
type 2 diabetes in African Americans. To achieve this
and other research goals, NHGRI assisted Howard
University in establishing a Center for collaborative
research on genomic analyses of diseases that dis-
proportionately affect African Americans. The
National Human Genome Center at Howard
University was dedicated on May 1, 2001. Initial
efforts to define the scientific focus and objectives of
the Center’s diabetes research efforts were addressed
through peer-reviewed contracts with Howard
University as the Coordinating Center for the Africa
America Diabetes Mellitus Study.

Because of the high frequency of environmental risk
factors for diabetes in the African-American popula-
tion, it is potentially more powerful to study genetic
risk factors in West Africans, since they are thought
by many anthropologists to be the founding popula-
tion of modern African Americans and have fewer
dietary and nutritional confounding variables. To
establish recruitment sites for the study, five sites
were selected through a peer review process from a
total of 24 applications, three of them from diabetol-
ogists in Nigeria and two of them from diabetolo-
gists in Ghana. Because of logistical challenges
involved in doing a study of this type in West Africa,
the study was planned in stages to allow assessment
of the sites’ ability to recruit appropriate patients
and collect blood, urine, and other clinical data and
successfully send the samples and data to the
Coordinating Center at Howard University. The 1-year
pilot project fully met its goal of recruiting 15 affect-
ed sibling pairs/site. Based on this experience, a full-
scale study was implemented in September 1998 to
recruit 400 affected sibling pairs and 200 spouse
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controls from West Africa by the end of the study
period; this goal has also been fully met. Genetic
analysis of the blood samples was performed this
year at the Center for Inherited Disease Research
(CIDR); a centralized facility established by NIH to
provide genetic services for investigators seeking to
identify genes that contribute to human disease. The
services for the AADM study were awarded through a
competitive application process. The data generated
at CIDR are currently under analysis at Howard
University. The study has not only started to yield
high quality data, but has assisted in the recruitment
of several top-flight scientists to the National Human
Genome Center at Howard University.

Finnish US Investigation Of NIDDM Genetics
(FUSION). NHGRI assisted in the development of a
consortium of groups who have agreed to pool their
linkage data on type 2 diabetes in order to study the
genetic factors involved in this disease. The consor-
tium currently has support from the National
Institute of Diabetes and Digestive and Kidney
Diseases and includes all of the major groups in the
United States with large family collections as well as
a few European groups. The consortium already has
completed an analysis of chromosome 20, and is
moving on to look at the rest of the genome.

NHGRI's intramural research program includes a
major project, known as the Finland-United States
Investigation Of Non-Insulin Dependent Diabetes
Mellitus (abbreviated FUSION), which aims to identi-
fy susceptibility genes for type 2 diabetes and for the
related intermediate quantitative traits in a Finnish
population. The data from the FUSION project
represents a major component of the type 2 diabetes
consortium's effort. A genome search for genes con-
ferring susceptibility to diabetes, or intermediate
traits such as insulin resistance, was completed on
DNA from approximately 3,280 individuals using
more than 400 genetic markers. The project already
has identified regions on chromosomes 20 and 11
that seem to harbor susceptibility genes. Further sta-
tistical evaluations of the data, including quantita-
tive trait linkage and association analyses, have iden-
tified additional chromosomal locations that may
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contain susceptibility genes. These and several other
potential gene locations are being followed up by
candidate gene evaluation and linkage disequilibrium
analysis in this unique population.

Future Activities

Technology Development for Natural Genetic
Variation. NHGRI started a program to establish
new academic Centers for advanced genome research.
These Centers of Excellence in Genomic Science
(CEGS) will support multi-investigator,
interdisciplinary teams to develop innovative genom-
ic approaches to address biological problems. One

of the CEGS aims to develop and apply tools for
studying natural genetic variation directed toward
developing an improved understanding of the
molecular basis of genetic susceptibilities to type 1
diabetes, progressive supranuclear palsy, and
neutropenia.

Cultural and Ethical Issues Associated with Genetic
Family Studies. The Institute’s Ethical, Legal and
Social Implications (ELSI) Program was designed to
provide a novel approach to scientific research by
identifying, analyzing and addressing the ethical,
legal, and social implications of human genetics
research at the same time that the basic scientific
issues are being studied. This specific project aims to
examine cultural and ethical issues associated with
participation in genetic family studies by patients
with a family history of type 2 diabetes mellitus in
order to enhance the ascertainment process and
establish strategies for genetic counseling of patients
and relatives with a family history of type 2 diabetes
and diabetic neuropathy.
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National Institute of Allergy and Infectious
Diseases (NIAID)

Fiscal Year 2001 (FY2001) information was
not available.

National Institute of Arthritis and
Musculoskeletal and Skin Diseases (NIAMS)

Fiscal Year 2001 (FY2001) information was
not available.

National Institute of Biomedical Imaging and
Bioengineering (NIBIB)

The mission of the National Institute of Biomedical
Imaging and Bioengineering (NIBIB or EB) is to
improve health by promoting fundamental discoveries,
design and development, and translation and assess-
ment of technological capabilities in biomedical
imaging and bioengineering, enabled by relevant areas
of physics, chemistry, mathematics, materials science,
information science, and the computer sciences.

Current Activities

The Institute plans, conducts, fosters, and supports
an integrated and coordinated program of research
and research training that can be applied to a broad
spectrum of biological processes, disorders and
diseases, and organ systems.
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The Institute coordinates with the biomedical imag-
ing and bioengineering programs of other agencies
and NIH Institutes to support imaging and engineer-
ing research with potential medical applications and
facilitates the transfer of such technologies to med-
ical applications.

Within this mission, NIBIB supports hypothesis-,
design-, technology- or problem-driven research
relating to the discovery, design, development, trans-
lation, and physical assessment of new knowledge
in biomedical imaging and bioengineering. The
knowledge gained and the technologies developed in
this endeavor will be transferred to other Institutes
for the refinement and optimization that is uniquely
organ- or disease-specific.

Future Activities

Diabetes research supported by NIBIB will encompass
investigation of future methods to image and cope
with this disease. The potential applicability of these
research results will enable diabetes researchers to
improve the well being of individuals with diabetes.

National Institute of Child Health and
Human Development (NICHD)

The mission of the National Institute of Child Health
and Human Development is to promote the develop-
ment of healthy children. Understanding genetic and
environmental factors that contribute to the develop-
ment of diabetes is consistent with this mission,
given the prevalence of both type 1 and type 2 dia-
betes in children and the serious complications of
diabetes later in life. NICHD focuses its efforts on the
earliest pathogenesis of type 1 diabetes and on opti-
mizing insulin therapy in children with type 1 dia-
betes. In addition, NICHD has targeted research on
the origins of type 2 diabetes in adolescents and on
improving the outcome of pregnancy in women

with gestational diabetes mellitus.
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Current Activities

In efforts to prevent type 1 diabetes, NICHD has
pioneered methods in stratifying levels of risk for
type 1 (juvenile) diabetes mellitus according to genetic
and immunologic markers. This work forms the basis
of the Diabetes Prevention Trial for Type 1 Diabetes,
a major collaborative, trans-NIH study aimed at
preventing or delaying the onset of type 1 diabetes.
NICHD also continues its collaboration with the
Juvenile Diabetes Research Foundation International
(JDRF) to co-fund a large prospective study of infants
who have relatives with type 1 diabetes, to ascertain
the earliest changes in gene expression in those
children who become diabetic.

Recently NICHD completed a clinical research study
entitled “Tolerability and Pharmacokinetics of Inhaled
Insulin in Children 6-11 Years of Age with Type 1
Diabetes.” Up to 36 units of insulin can be delivered
through the airway system of the lungs. This study
showed that inhaled insulin is as efficacious as
insulin injected subcutaneously and represents a new
departure in the treatment of diabetes, overcoming
children'’s fear of injections and difficulty in comply-
ing with intensive insulin therapy.

NICHD is currently supporting a 16-site, prospective,
international study of hyperglycemia and adverse
pregnancy outcomes. This study of gestational diabetes
mellitus will enroll 25,000 women early in their
pregnancy and will follow them through their gesta-
tion, delivery, and postpartum period. Their infants
will be studied as well. The National Institute of
Diabetes and Digestive and Kidney Diseases (NIDDK)
is co-funding this large study. In 2001, NICHD funded
eight new grant applications in response to Requests
for Applications (RFAs) in the areas of fetal origins of
adult disease and prevention of type 2 diabetes in
adolescents. Both of these initiatives focus on early
pathogenesis of insulin resistance and glucose intol-
erance prior to the onset of clinical diabetes.
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Congressional Report 106-293 encourages NICHD

to work with the National Institute of Allergy and
Infectious Diseases (NIAID) and NIDDK on efforts to
develop a vaccine to prevent juvenile or type 1
diabetes. In response to this Report, NICHD joined
NIDDK in co-funding TrialNet, a Network of 14
centers designed to perform clinical trials of new
immunomodulatory agents to treat, delay, or prevent
the onset of type 1 diabetes. NICHD also joined
NIDDK and NIAID in co funding the Cooperative Study
Group for Autoimmune Disease Prevention, a network
of investigators who are developing new methods to
induce immune tolerance to self-antigens of the beta
cells of the pancreas. Ultimately, this collaborative
research promises to mitigate or reverse the autoim-
mune process that leads to type 1 diabetes.

NICHD also initiated a Cooperative Multicenter
Research Network to test glucose sensors in children
with type 1 diabetes. This effort is designed to reduce
the incidence of hypoglycemic attacks in diabetic
children on intensive insulin therapy. This multicen-
ter trial of glucose sensors in children will utilize
funds appropriated by Congress for research in

type 1 diabetes for the first 3 years and will then be
co-funded by NICHD and NIDDK.

NICHD'’s Intramural Research Program is following
children in a 15-year study designed to understand
the earliest pathogenesis of insulin resistance and
glucose intolerance in obese children and in non-
obese children of obese parents. These investigators
are also studying the effects of metformin and
orlistat in obese insulin-resistant children.

23 FY 2001




Future Activities

NICHD's Intramural program plans to initiate a case-
control study of new-onset type 1 diabetes to eluci-
date the genetic and environmental factors that
interact to initiate the autoimmune attack on the beta
cells of the pancreas. The Pediatric Pharmacology
Research Unit Network plans to augment its Phase 1
and Phase 2 studies of new molecular entities
designed to ameliorate glucose intolerance in children
and adolescents.

The incidence of type 1 diabetes has increased steadi-
ly over the past 30 years. It is presumed that environ-
mental factors account for this striking increase in
incidence. Epidemiologic studies and animal models
implicate cow milk antigens in infant formula as an
environmental agent that may trigger the autoim-
mune attack. Screening will begin next year to find
2,800 infants at high genetic risk of type 1 diabetes,
based on HLA genotype. The infants will be random-
ized to standard infant formula or to Nutramigen” a
casein hydrolysate. The investigators will follow the
development of autoantibodies in these children
through 2005. Meade-Johnson will provide the stan-
dard formula and the Nutramigen”. The study will be
funded by NICHD, NIDDK, the Juvenile Diabetes
Research Foundation International, The Canadian
Institutes of Health Research, the European
Foundation for the Study of Diabetes, and the
Netherlands Diabetes Foundation.

DMICC ANNUAL REPORT

National Institute of Dental and Craniofacial
Research (NIDCR)

The mission of NIDCR is to support research on the
causes, prevention, diagnosis, and treatment of oral
and craniofacial diseases and conditions, including
oral complications associated with diabetes. These
complications include greater prevalence and severi-
ty of periodontal diseases, increased susceptibility to
oral mucosal infections, impaired wound healing,
salivary gland dysfunction, and neuropathies result-
ing in loss or alteration of taste, smell, and mucosal
sensory perception. NIDCR also supports research on
the effects of oral diseases and conditions on meta-
bolic control of blood glucose.

Current Activities

NIDCR and the American Academy of Periodontology
co-sponsored a conference “The Periodontal —
Systemic Diseases Connection,” which addressed
relationships between oral health and diabetes
(Bethesda, Maryland; April 18-20, 2001). This meeting
identified research gaps including a need for clinical
intervention studies to better determine the connec-
tion between periodontitis and diabetes. Proceedings
of the meeting will be published in the Annals of
Periodontology in 2002.

NIDCR support for diabetes research in FY 2001
included support for six new Exploratory Grants
(R21s) to develop new approaches for the study of
the microbiology and immunology of type 1 diabetes.
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Ongoing NIDCR-supported basic research included
studies on:

e The role of non-enzymatic glycation of extracellular
proteins in periodontal diseases.

e Impaired macrophage/monocyte function in
patients with diabetes.

e Mechanisms underlying gingival connective
tissue destruction in patients with diabetes.

* Regulation of B-cell autoimmunity by
Interleukin-10.

e Characterization of diagnostic pancreatic
autoantigens in serum and saliva of type 1
diabetes patients

Translational and clinical research/clinical trials
supported included studies on:

e Salivary gland dysfunction in animals and
humans with diabetes .

» Diabetes as a risk factor for periodontitis.

e A randomized clinical trial to evaluate the effect
of treating periodontal infection on improving
glycemic control in type 2 diabetes patients.

In addition, epidemiological studies were initiated
on oral complications and oral health status in type I
diabetics and on the associations between periodon-
titis, diabetes, and heart disease. A training and
career development program to develop researchers
with skills needed to study relationships between
oral and systemic diseases, including diabetes, also
received FY 2001 support.
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Future Activities

NIDCR continues to participate in two active pro-
gram announcements (PAs), “The Role of Growth
Factors in the Development of Diabetes Complications”
and “Enhancing Adherence to Diabetes Self-
Management Behaviors.” The National Institute of
Diabetes and Digestive and Kidney Diseases and
NINR, respectively, were the lead Institutes on these
PAs issued collaboratively with several other
Institutes. No additional initiatives are planned.

National Institute of Diabetes and Digestive
and Kidney Diseases (NIDDK)

The National Institute of Diabetes and Digestive and
Kidney Diseases is the lead agency of the Federal
Government for research efforts to combat diabetes
and its complications. The Division of Diabetes,
Endocrinology, and Metabolic Diseases has responsi-
bility for extramural programs related to diabetes
research and research training. The Division of
Intramural Research, the Division of Digestive
Diseases and Nutrition, and the Division of Kidney,
Urologic and Hematologic Diseases support addition-
al diabetes-related activities. In addition, NIDDK is
responsible for overseeing the deployment of special
funds to support research on the prevention and cure
of type 1 diabetes provided through the Balanced
Budget Act of 1997 (P.L. 105-33) and its subsequent
extension in Section 931 of the Benefits Improvement
and Protection Act of 2000 (P.L. 106-554).

Current Activities

NIDDK supports a vigorous program of both basic
and clinical research to further understanding of the
development, treatment, prevention, and cure of dia-
betes and its complications. To maximize research on
diabetes, the Institute has fostered collaborations
among the many Institutes and Centers of the
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National Institutes of Health (NIH), as well as with
the Centers for Disease Control and Prevention
(CDC), the Juvenile Diabetes Research Foundation
International (JDRF), and the American Diabetes
Association (ADA). Some examples of ongoing
activities and new initiatives for FY 2001 follow.

Type 1 Diabetes. Type 1 diabetes most often occurs
in children, but can appear at any age. Formerly
known as insulin-dependent or juvenile-onset dia-
betes, it accounts for 5 to 10 percent of all diabetes
in the U.S. It occurs equally among males and
females, but is more common in Caucasians than in
non-Caucasians. Type 1 diabetes develops when the
immune system turns against itself in a disease
process termed “autoimmunity.” The immune system
destroys clusters of cells in the pancreas called
islets, which contain the body’s insulin-producing
beta cells. Once these cells are destroyed, type 1 dia-
betes patients require either lifelong insulin injec-
tions, often multiple times throughout the day, or
infusion of insulin via a pump to control their blood
glucose levels. Insulin therapy, however, is not a cure,
nor can it always prevent the long-term complica-
tions of the disease.

NIDDK is spearheading a major clinical trial, the
Diabetes Prevention Trial for Type 1 Diabetes (DPT-1),
to prevent the development of type 1 diabetes in peo-
ple at risk. DPT-1 is now testing whether oral insulin
can prevent type 1 diabetes in people with a moder-
ate risk of developing type 1 diabetes within 5 years.
The same study group recently completed a separate
trial that found that low-dose insulin injections do
not prevent type 1 diabetes in people with impaired
insulin secretion who have a high risk of developing
the disease within 5 years. The oral insulin trial is
testing a different scientific approach to preventing
type 1 diabetes in individuals whose insulin produc-
tion is not yet impaired. The National Institute of
Allergy and Infectious Diseases (NIAID), the National
Institute of Child Health and Human Development
(NICHD), the National Center for Research Resources
(NCRR), JDRF, ADA, and industry also support DPT-1.
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A new NIDDK initiative that will facilitate additional
clinical research on type 1 diabetes is the Type 1
Diabetes TrialNet. Spearheaded by NIDDK, this effort
is co-sponsored by NIAID and NICHD. TrialNet will
include clinical centers, recruitment networks, and

a coordinating center. It will provide the research
infrastructure needed for future design and execu-
tion of pilot studies and expanded clinical research.
TrialNet will permit more rapid clinical testing of
novel approaches to treatment and prevention of
type 1 diabetes. TrialNet will also enable efficient
performance of intervention studies to preserve
pancreatic beta cell function in new-onset cases of
type 1 diabetes, and ultimately to prevent onset of
the disease.

The Diabetes Control and Complications Trial (DCCT)
established the importance of intensive diabetes
control in type 1 diabetes to dramatically reduce the
devastating complications that can result. However,
with current treatment modalities, tight control
remains an unattainable goal for many people with
diabetes. Episodes of severe hypoglycemia are the
major obstacle to the achievement of euglycemia

and the prevention of long-term complications.
Hypoglycemia is frightening to the patients and their
families. Diminished brain function during a hypo-
glycemic episode poses potential physical danger to
the patient. In addition, recurrent hypoglycemia may
impose long-lasting damaging effects on the brain,
resulting in impairment of memory or other cognitive
functions. This is especially concerning in the early
childhood years when the nervous system is still
developing. Over time, individuals may not be aware
of the significant drop in blood glucose levels—a
condition known as hypoglycemia unawareness. To
highlight the problem of hypoglycemia in individuals
with diabetes, JDRF, ADA, NIDDKXK, the National
Institute of Neurological Disorders and Stroke
(NINDS), NICHD, and the National Aeronautics and
Space Administration (NASA), co-sponsored a work-
shop entitled “Hypoglycemia and the Brain.” An ini-
tiative developed from recommendations of the work-
shop will define the mechanisms underlying the loss
of hypoglycemia awareness in patients with diabetes
and develop novel approaches to prevent or reverse
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hypoglycemia unawareness. Related research will
define the scope and nature of hypoglycemia in indi-
viduals with diabetes and develop and test strategies
to prevent the development of hypoglycemia or to
ameliorate its effects.

In related research, NIDDX is co-sponsoring the
creation of a Type 1 Diabetes in Children Research
Consortium, led by NICHD. The Consortium will
develop and implement a protocol using continuous
glucose monitoring devices in children with type 1
diabetes to evaluate the utility of the devices and to
determine if continuous monitors are useful in
improving glycemic control and preventing hypo-
glycemia in children with the disease. This study
should complement knowledge gained about the
risks and benefits of intensive therapy in adolescents
and adults during and after the DCCT.

The Beta Cell. Gaining knowledge about the beta
cells of the pancreatic islets is important to both
type 1 and type 2 diabetes because they are the key
to insulin production and resulting glucose control.
Two major conferences addressed this important
research area in diabetes. NIDDK, along with ADA
and JDREF, sponsored a conference entitled
“Pancreatic Development, Proliferation, and Stem
Cells.” This 2-day workshop brought together investi-
gators from multiple disciplines doing state-of-the-
art research in developmental biology of the pan-
creas, islet cell biology, and stem cells. A second con-
ference, “Beta Cell Biology in the 21st Century:
Engineering a Pathway to Greater Understanding,”
was sponsored by NIDDK, JDRF, ADA, and Lilly
Research Laboratories. This workshop showcased
recent progress in beta cell biology and exciting new
results in other systems that will impact future work
in the beta cell. It also provided a forum to explore
new research directions provided by emerging
genomic and proteomic information.
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One of the extraordinary research opportunities
recommended by the congressionally established
Diabetes Research Working Group was to better
define signaling in the beta cell and to use this
increased knowledge of beta cell biology to develop
novel treatments for diabetes. To this end, NIDDK
has initiated the “Comprehensive Beta Cell Project,”
which includes the “Functional Genomics of the
Developing Endocrine Pancreas” project and the “Beta
Cell Biology Consortium.” Together these projects are
designed to enumerate all the protein coding regions
uniquely expressed in the developing and adult beta
cells from human and mouse, to clone the associated
mRNAs, and to gain a better understanding of beta
cell development and differentiation in hopes of
obtaining an unlimited supply of new beta cells or
islets for use in long-term treatment of

type 1 diabetes.

NIDDK has also initiated a functional genomics pro-
gram, the Diabetes Genome Anatomy Project (DGAP),
which has initially focused on the endocrine pan-
creas and has as a major goal development of tools
that are targeted to restoration of pancreatic beta
cell function. This program involves a consortium

of investigators at Washington University, the
University of Pennsylvania, and Harvard University
with expertise in pancreatic development, functional
genomics and bioinformatics. This program will cata-
log all genes expressed in the developing mouse pan-
creas and make clones available through the IMAGE
consortium. The Center for Bioinformatics at the
University of Pennsylvania will soon release a Web-
based database that will contain tools to aid
researchers in expression profiling, gene discovery,
and promoter analysis.

Microarrays developed by this consortium should

prove valuable for studies of islet cell development,
bioengineering of beta cells, and stem cell biology.
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Little is known about the natural history of beta cell
mass, turnover, and cell lifetime, or the course of
inflammation in diabetes. This is principally because
the pancreas is a highly heterogeneous organ that is
difficult to biopsy, and beta cell mass comprises only
1 to 2 percent of the organ. Imaging technology has
advanced rapidly in recent years, making it possible
to image small or deep structures that have until
now been impossible. It would be of great benefit to
the diabetes community to be able to image the cells
of the pancreatic islets. NIDDK has re-issued a solici-
tation to further stimulate the development of tech-
niques or reagents leading to the ability to image or
otherwise non-invasively detect pancreatic islet beta
cells in vivo, and to measure their mass, function, or
evidence of inflammation, or to monitor engraftment
of transplanted pancreatic islets. It is anticipated
that research in this area will lead to eventual devel-
opment of a clinical exam that can be used for moni-
toring disease progress and response to therapy in
diabetics and in people at risk for diabetes.

Islet Transplantation for Type 1 Diabetes. For
decades, researchers have been searching for ways
to treat, prevent, and ultimately cure type 1 diabetes.
They have pursued means other than the external
administration of insulin to regulate blood glucose
levels and/or to restore insulin-producing capacity.
Successful transplantation of the whole pancreas is
the most common procedure to re-establish normal
blood glucose regulation; however, this procedure
entails major surgery and is usually done only in
conjunction with a kidney transplant in those indi-
viduals with end-stage renal disease. Moreover, it is
not a feasible therapy for young children with type 1
diabetes. Therefore, scientists have been concentrat-
ing on methods for replacing only the insulin-pro-
ducing islets isolated from a donor pancreas.

In pursuing this area of research, NIDDK, in a collab-
orative effort with NIAID and JDRF, has supported
numerous centers to develop improved protocols for
islet transplantation in humans. In complementary
research, NIDDK, in conjunction with the Department
of the Navy, has established a Transplantation and
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Autoimmunity Branch that will explore new
approaches to both kidney and islet transplantation
for diabetes. The Walter Reed Army Medical Center
and the University of Miami's Diabetes Research
Institute are also collaborating on this research.

NIDDK and JDRF are also co-sponsoring the Immune
Tolerance Network (ITN), a collaboration involving
numerous research institutions spearheaded by
NIAID. The ITN will solicit, develop, implement, and
address clinical strategies, including biological
assays, for the purpose of inducing and maintaining
immune tolerance in patients receiving kidney and
islet transplants. The Transplantation and
Autoimmunity Branch of the NIDDK Division of
Intramural Research is one of 11 centers participat-
ing in ITN's testing of the “Edmonton Protocol” in
performing transplant procedures in a larger number
of patients. This clinical research will further assess
the effectiveness of the technique and identify any
long-term risks associated with steroid-free immuno-
suppressive therapies. Researchers hope the study
will serve as a platform for testing new treatments in
which the permanent reversal of diabetes can be
achieved without the lifelong need for immunosup-
pressive drugs. In addition, NIDDK will support two
additional studies to determine if one pancreas can
provide sufficient islets for transplantation into one
patient. In support of all of these efforts, NCRR is
establishing several centers aimed at maximizing
islet harvesting processes.

One barrier to widespread islet transplantation is
the limitation in the supply of islets from donor pan-
creata. Ex vivo gene transfer approaches may be

one method to engineer beta cells or to alter islets

to enhance viability that could have advantages for
transplantation. NIDDK and NIAID are soliciting
pilot and feasibility studies to explore gene transfer
techniques that could be applied to enhance islet
transplantation.
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Type 2 Diabetes. Type 2 diabetes is the most common
form of the disease. Once known as non-insulin-
dependent or adult-onset diabetes, it affects about
90 to 95 percent of people with diabetes. Two factors
play an important role in the growing public health
burden of type 2 diabetes—the changing demograph-
ics of America in terms of age, ethnicity, and race and
the increasing prevalence of obesity, a major risk
factor for the disease. Diabetes is the sixth leading
cause of death in the U.S. and the third leading cause
of death in some minority groups. It places an espe-
cially heavy burden on growing segments of the U.S.
population—elderly and minority groups. NIDDK is
spearheading NIH-wide research efforts to combat
diabetes and obesity in order to stem the tide of this
devastating disease.

For those at risk for type 2 diabetes, results from a
major NIDDK clinical trial are providing important
knowledge about prevention strategies. The results of
the Diabetes Prevention Program (DPP) demonstrate
that individuals with IGT at high risk of developing
type 2 diabetes can prevent or delay disease onset
and improve their blood glucose through modest
improvements in diet and exercise. Of the over 3,200
participants in the DPP, 45 percent are from minority
populations that suffer disproportionately from type
2 diabetes—African Americans, Hispanic/Latino
Americans, Asian Americans, Native Hawaiians and
other Pacific Islanders, and American Indians/Alaska
Natives. All participants were overweight with
impaired glucose tolerance and were randomly
assigned to one of the following groups: intensive
lifestyle changes, treatment with the medication met-
formin, or a placebo control. The lifestyle interven-
tion aimed to reduce weight by 7 percent through a
low-fat diet and exercising for at least 150 minutes
per week. Patients in the lifestyle intervention group
were 58 percent less likely to develop diabetes than
those in the control group. The lifestyle intervention
was effective for both men and women and in all of
the racial/ethnic groups. Lifestyle intervention also
worked well in people over age 60, reducing the
development of diabetes by 71 percent in this group.
Participants randomized to treatment with met-
formin reduced their risk of developing the disease
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by 31 percent. The DPP was co-sponsored by NICHD,
the National Institute on Aging (NIA), the National
Center for Minority Health and Health Disparities
(NCMHD), NCRR, the NIH Office of Research on
Women's Health (ORWH), and the Office of Behavioral
and Social Science Research (OBSSR). CDC, ADA, and
industry provided additional support.

A post-DPP study will enable investigators to
continue a long-term followup of the DPP cohort.

Another clinical trial of great significance to type 2
diabetes is “Look AHEAD—Action for Health in
Diabetes.” This large, multicenter trial is designed to
determine whether interventions to produce sus-
tained weight loss in obese individuals with type 2
diabetes will improve health. The trial is expected to
recruit a patient population whose overall ethnic and
racial composition will reflect the prevalence rates
for diabetes in the U.S. NIDDK is sponsoring this trial
along with the National Heart, Lung and Blood
Institute (NHLBI), the National Institute of Nursing
Research (NINR), NCMHD, ORWH, and CDC.

It is well recognized that there are major differences
in the prevalence of type 2 diabetes among racial-
ethnic groups in the U.S. A research solicitation enti-
tled, “Racial and Ethnic Differences in the Etiology
of Type 2 Diabetes in Minority Populations,” will
determine, through studies in representative U.S.
populations, the reasons for disparities in the
incidence of type 2 diabetes in minority racial-ethnic
populations. Additionally, information that could
emerge from these studies would be important for
devising cost-effective approaches to phenotyping
patients with type 2 diabetes and individuals at risk
for the disease.
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Type 2 Diabetes in Children. Type 2 diabetes has
traditionally been considered a disease of adults
because the age of onset is frequently after age 40
and it is often associated with obesity. Children with
diabetes usually have been presumed to have type 1
diabetes; however, in recent years, an increasing
number of children who appear with elevated blood
glucose levels are being diagnosed with type 2
diabetes. The increase in reports of type 2 diabetes
among children parallels a similar rise in the adult
population, as obesity has become a major public
health concern. In children, the increased incidence
of type 2 diabetes appears to be occurring largely

in minority populations—Hispanic/Latino Americans,
African Americans, and Native Americans—again
paralleling the disproportionate burden this disease
places on the same minority populations in
adulthood.

To combat type 2 diabetes in children, NIDDK, along
with NICHD, is supporting research to promote
greater understanding of its causes, to refine diag-
nostic criteria, to define metabolic abnormalities, and
to formulate treatment options. In addition, NIDDK
has recently awarded support for a coordinating cen-
ter and clinical centers to develop community- or
school-based primary prevention programs that can
be applied in a cost-effective manner to decrease the
risk factors for type 2 diabetes and to reduce the
incidence of this disease in children and adolescents.
Treatment options will be studied to determine the
safest, most effective, and cost-effective strategies to
achieve and maintain normal blood glucose levels in
the pediatric population.
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Genetics of Diabetes and Its Complications. Diabetes
and its complications have strong genetic determi-
nants. Even though diabetes appears to develop as a
result of many factors, virtually all forms appear to
have genetic influences, with the likely involvement
of multiple genes. NIDDK is involved in major initia-
tives to capitalize on new knowledge about the
human genome and the genetics of diabetes. The
Institute is a leading partner in support of the
International Type 2 Genetic Linkage Analysis
Consortium. The purpose of the Consortium is to
combine data from multiple genome scans and thus
increase the probability of gene discovery. The
groups involved in the Consortium are pursuing a
fine mapping effort of potential susceptibility genes
for type 2 diabetes located on several chromosomes.
Intensified support for the Consortium will also per-
mit additional analyses to determine whether unique
susceptibility genes exist in African Americans, who
are disproportionately affected by type 2 diabetes.

NIDDK and JDRF are working closely to establish

a Type 1 Diabetes Genetics Consortium. The initial
objective would be to pursue the results of three
genome-wide scans for type 1 diabetes, which have
recently been completed. These scans have identified
several genetic regions as likely to contain diabetes
susceptibility genes. A combined analysis of these
three datasets could identify the most promising
areas for further study of genes that confer suscepti-
bility to type 1 diabetes.

To identify the genes responsible for the kidney com-
plications of diabetes, the Institute is now launching
a new genetics initiative called “FIND"—the Family
Investigation of Nephropathy and Diabetes. This ini-
tiative will focus on family studies designed to
uncover candidate genes associated with type 1 or
type 2 diabetes, genes associated with development
of complications, and genes relevant to those identi-
fied in animal models. A specific objective will be to
search for susceptibility genes in subpopulations of
Caucasians, African Americans, Hispanic/Latino
Americans, and American Indians/Alaska Natives
across the U.S.

30 FY 2001




In FY 2001, NIDDK issued a solicitation to establish
a cross-disciplinary Mouse Models of Diabetic
Complications Consortium that will develop innova-
tive mouse models of diabetes complications that
closely mimic human disease. The consortium will
generate animal models that will be useful for the
study of disease pathogenesis, prevention and treat-
ment and test the role of candidate genes or chromo-
somal regions that emerge from genetic studies of
human diabetic complications, particularly diabetic
kidney disease and accelerated cardiovascular
disease. When a model is sufficiently characterized
and validated, the mice will be distributed to the
research community for individual investigator-
initiated projects.

Complications of Diabetes. The complications of dia-
betes affect virtually every system of the body.
Diabetes is the leading cause of kidney failure, new
blindness in adults, and non-traumatic amputations.
It is a major risk factor for heart disease, stroke, and
birth defects; shortens average life expectancy by up
to 15 years; and costs the nation in excess of $100
billion annually in health-related expenditures.
NIDDK is undertaking several new and expanded ini-
tiatives designed to further understanding of the key
mechanisms involved in development of the compli-
cations of diabetes and the means to reduce or pre-
vent them. Some examples of research solicitations in
this area follow.

Diabetes is the leading cause of non-traumatic lower
extremity amputations in the U.S. Foot ulcers are a
major predictor of future amputation in patients
with diabetes. Even without amputation, diabetic
foot ulcers contribute a major economic burden to
society and impair quality of life for the individual.
Despite advances in wound care, the incidence of dia-
betic foot ulcers, and of amputations, remains high.
An initiative entitled “New Therapies for Diabetic
Foot Disease” encourages research on the etiology
and pathogenesis of diabetic foot ulcers and develop-
ment of effective prevention and treatment modali-
ties. It is hoped that this solicitation will lead to new
diagnostic, prognostic, and therapeutic strategies to
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reduce the burden of diabetic foot disease. NINR is
also supporting this initiative.

Extant information on the incidence of complications
in the U.S. is often based on community populations
or large clinic populations in which the onset of dia-
betes occurred several decades ago. These studies
generally found a striking and large excess of
microvascular disease in minority racial and ethnic
groups, including American Indians/Alaska Natives,
African Americans, Hispanic/Latino Americans, Asian
Americans, Native Hawaiians and other Pacific
Islanders. Whether these disparities in diabetes com-
plications continue to occur in contemporary diabet-
ic patients is not known. A solicitation entitled
“Race/Ethnic Disparities in the Incidence of Diabetes
Complications” will investigate differences among
contemporary populations in the U.S., categorized by
race, ethnicity, and other factors, in risk factors for
the development and rates of complications in dia-
betes. Research supported through this initiative
may also aid in determining the extent to which
other factors, including metabolic and genetic varia-
tions, medical care, socioeconomic status, and behav-
ior account for these differences.

Over 60 percent of individuals with diabetes suffer
from some form of neuropathy, and in many patients
the symptoms are serious enough to interfere with
daily activities. Diabetic peripheral neuropathy is
often associated with peripheral vascular disease
and impaired wound healing. Symptoms of diabetic
autonomic neuropathy can include heart rate abnor-
malities, blood pressure dysregulation, dizziness,
digestive disturbances, and impotence. Autonomic
neuropathy is thought to be an important cause of
sudden cardiac death in patients with diabetes.
Effective therapies for the prevention and treatment
of diabetic neuropathy are not currently available. An
initiative sponsored by the National Institute of
Neurological Disorders and Stroke (NINDS), and sup-
ported by NIDDK and JDRF, may lead to increased
understanding of the mechanisms by which diabetes
results in painful, disabling peripheral neuropathy,
autonomic neuropathy, impaired counterregulation
and hypoglycemia unawareness, and other neurologi-
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cal complications. It is the intent of this initiative to
attract basic neuroscientists to the study of diabetic
neuropathy and neurobiology relevant to diabetes
and enhance interdisciplinary approaches to
research in this area.

In November 1999, NIDDK, NIAID, NHLBI, NCRR,
JDRF, and ADA sponsored a meeting entitled, “Gene
Therapy Approaches for Diabetes and Its
Complications.” One of the recommendations from
the meeting was to support additional studies to
develop novel approaches using gene therapy for the
treatment of diabetes and its complications. There
are many approaches to interfering with the develop-
ment of type 1 diabetes and to treating the complica-
tions resulting from both type 1 and type 2 diabetes
that would appear to be amenable to gene therapy
technology. A solicitation spearheaded by NIDDK also
encourages development of gene therapy approaches
for type 1 diabetes and its complications and to their
application in appropriate animal models or small
pilot studies.

Prevention and treatment of long-term complications
remain critical problems in the management of both
type 1 and type 2 diabetes. Identification of patients
at risk for the development of complications, with
the hope of early intervention, is a public health pri-
ority. Early intervention is essential, because by the
time symptoms of disease are recognized, irreparable
damage to organs may have already occurred.
NIDDK, in collaboration with the National Eye
Institute (NEI) and NINDS invites basic and clinical
research to develop biochemical, cellular, physiologic,
and genetic surrogate endpoints that can be used to
predict risk, aid in early diagnosis, and assess the
progression of complications of diabetes. The overall
aim of this solicitation is to develop biomarkers that
could be used as diagnostic tools for the individual
patient, or as outcome measures to be used in clini-
cal trials testing new therapeutic agents.
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In the U.S,, diabetes is the leading cause of new cases
of end stage renal disease. Large-scale interventional
trials have established that blockade of the renin-
angiotensin system and good glycemic control both
slow the progression of diabetic kidney disease.
Nonetheless, many patients with diabetes develop
progressive kidney disease in spite of adequate man-
agement of these factors, and new strategies, both to
prevent disease and to slow its progression, are
needed urgently. NIDDK has issued a solicitation for
clinical research trials using novel agents or drug
combinations in patients to prevent the appearance
or slow the progression of diabetic kidney disease.
The goal of this initiative is to evaluate therapies
that might potentially be taken to large, phase III
interventional trials.

Bench-to-Bedside—Translation of Research into
Clinical Practice. One initiative, spearheaded by
NIDDK, will support partnerships between clinical
and basic biomedical researchers with the goal of
translating advances in understanding of the molecu-
lar basis of type 1 diabetes and its complications
into new therapies for the prevention, treatment, and
cure of this disease. In the “bench to bedside”
research partnerships, a team of clinical and basic
scientists will conduct collaborative research that, if
successful, will bring basic research advances from
the laboratory to a point where potential new thera-
py can be tested in patients or in preclinical studies
in animal models.

Education and Outreach.
Refer to NDEP Section (pg. 45)
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Diabetes has long been used in teaching biomedical
sciences as a model for understanding the physiology
and cell biology of organ systems, since it affects so
many systems. Diabetes is an especially relevant
model for teaching biology to younger students, par-
ticularly in communities adversely impacted by the
disease. Moreover, education focused on diabetes
could serve several purposes in such communities,
such as fostering science education, encouraging stu-
dents to select science and health-related career
paths, and providing information that may influence
healthy lifestyle choices in children and families at
risk for diabetes. Through this, Tribal youth can be
instrumental in preventing the development of and
promoting better management of diabetes for them-
selves and in their own communities. A recent solici-
tation resulted in support for seven Tribal Colleges
or Universities for planning grants to develop educa-
tional programs to enhance understanding and
appreciation of diabetes and related science in ele-
mentary, middle and high schools serving American
Indian/Alaska Native communities.

National Institute of Environmental Health
Sciences (NIEHS)

Many environmental agents have been investigated
as contributing to the risk of type 1 diabetes.
Environmental components have been suggested
because concordance rates between identical twins,
where one twin has type 1 diabetes, remain at 30 to
50 percent. NIEHS is pursuing research in several
areas relevant to the etiology of type 1 diabetes,

as summarized below.
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Current Activities

Recent studies have raised the possibility that cer-
tain chemicals in the environment, such as nitrates
in well water, increase the risks of juvenile diabetes.
Studies in the United Kingdom, Finland, and
Colorado indicate that the incidence of childhood
diabetes is higher in areas with elevated levels of
nitrate in the drinking water. This finding is signifi-
cant for agricultural communities because well
water can have elevated nitrate levels in areas where
there is extensive use of fertilizers. Current and
future activities in this area by NIEHS intramural
scientists include:

e Further investigation of the possible association
between nitrates and juvenile diabetes in a rigorous
prospective study, such as the Agricultural Health
Study.

e Evaluation of diabetes along with other health
outcomes in the Agricultural Health Study.

In other studies, intramural investigators at NIEHS
have reported an association between the body bur-
den of a persistent organic pollutant (polychlorinated
biphenyls) and type 1 diabetes. Current and future
studies in this area include further studies to exam-
ine the relation between diabetes and body burden of
persistent organic pollutants are either underway or
being planned. For example, DNA is being collected
from a cohort of men so that polymorphisms in the
Ah-receptor (binds with dioxin-like polychlorinated
biphenyls) can be examined in relation to body bur-
den of persistent pollutants and risk of diabetes.
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In extramural studies supported by NIEHS, investi-
gators are studying the possibility that arsenic in
drinking water causes an increase in diabetes risk.
Elevated levels of arsenicals in drinking water are
common throughout the world, and oxidative forms
of arsenic are known to have cytotoxic effects.
These studies will:

e Investigate the effects of trivalent arsenicals and
related compounds on glucose- stimulated insulin
secretion in pancreatic islets and cell culture
systems.

e Examine the effects of these compounds on insulin
sensitivity in insulin-sensitive peripheral tissues
and in intact animals.

NIEHS intramural investigators are also investigat-
ing the role of menstrual and reproductive risk
factors in diabetes and are looking at mechanisms
of how environmental agents can affect pancreatic
cancer cells.

National Institute of General Medical Sciences
(NIGMS)

The National Institute of General Medical Sciences
supports research and research training in the basic
biomedical sciences that provide the foundation for a
better understanding of fundamental life processes.
Some of this work has relevance to understanding
and treating diabetes.
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Current Activities

NIGMS supports the Human Genetic Cell Repository,
a collection of over 6,600 cell lines from individuals
with a wide variety of genetic disorders, including
diabetes, and from normal individuals. Cell lines in
the collection include those from individuals with
various types of diabetes, including insulin-depend-
ent diabetes mellitus (IDDM) and diabetes mellitus
and insipidus with optic atrophy. The repository
includes an extensive collection of cell lines from
members of an extended pedigree with maturity-
onset diabetes of the young. This collection is of
value in studies designed to map and characterize
the gene(s) responsible for the disorder.

NIGMS has an interest in understanding how genetic
and environmental components interact to result in
complex diseases such as diabetes. The Institute sup-
ports a portfolio of grants to develop better statisti-
cal methods for mapping and identifying genes
underlying complex traits, to develop mathematical
models for studying gene-gene and gene-environment
interactions, to investigate DNA sequence variation
and its evolution, to examine gene activities and the
consequences of abnormalities in these activities,
and to optimize sampling strategies. NIGMS also
supports pre- and postdoctoral training that empha-
sizes statistical and computational skills and work-
shops to provide additional training in statistical
methods to biologists.

NIGMS support for research on the mechanisms
underlying individual variations in drug response,
while not specifically targeting diabetes, has the
potential to have an impact on the treatment of dia-
betes and its complications. Researchers are study-
ing the structural features of a powerful peripheral
vasodilator related to insulin identified as an impor-
tant prospective drug for peripheral angiopathies
associated with diabetes.
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NIGMS, in conjunction with several other Institutes,
is supporting a mouse mutagenesis and phenotyping
center whose emphasis is the high-throughput gener-
ation and identification of mice with mutations in
developmental defects, including those that affect
organogenesis.

NIGMS is also participating in the Trans-NIH
Zebrafish Initiative, whose goal is to improve the
genomic resources for the zebrafish, a potentially
valuable model for diabetes.

For many of the cell lines in the Human Genetic Cell
Repository, DNA is also available. In a major new
initiative, the Repository has cooperated with the
National Human Genome Research Institute to acquire
a collection of cell lines, and DNA, from 500 unrelat-
ed individuals representative of the diversity of the
U.S. population. This resource has already been of
great value to researchers for the discovery of DNA
polymorphisms, an important step in identifying
genes involved in complex genetic disorders such

as diabetes.

Future Activities

In the future, NIGMS will continue to support basic
research that focuses on underlying mechanisms
and principles that are expected to shed light on
both normal and disease processes and to lead to
the development of new modes of treatment and
prevention.
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National Institute of Mental Health (NIMH)

The National Institute of Mental Health (NIMH)
supports research on the processes and mechanisms
underlying co-morbid mental disorders and diabetes.
It also supports research to develop and test preven-
tive, treatment, and rehabilitative interventions for
mental disorders in people with diabetes—the inter-
ventions may be pharmacologic, behavioral, or
psychosocial.

Current Activities

In FY 2000-2001, NIMH and the National Institute of
Diabetes and Digestive and Kidney Diseases (NIDDK)
co-sponsored a major research conference,
“Depression and Mental Disorders in Patients with
Diabetes, Renal Disease, and Obesity/Eating
Disorders,” on January 29-30, 2001 at the Natcher
Conference Center, National Institutes of Health. The
papers resulting from the conference are currently
in preparation for journal publication in 2002.

Future Activities

NIMH and NIDDK have jointly released a Request for
Applications with a set aside of $1.5 million to fund
new research projects in FY 2002. In addition, NIMH
will re-issue in FY 2002, its program announcement
calling for research applications on co-morbid
mental and physical disorders, including diabetes.
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National Institute of Neurological Disorders
and Stroke (NINDS)

The National Institute of Neurological Disorders and
Stroke supports a portfolio of research to study the
neurological complications of diabetes. Over 60 per-
cent of people with diabetes are affected by neuropa-
thy, and in many patients symptoms such as pain,
numbness, weakness, or even paralysis are serious
enough to interfere with daily activities. Symptoms
of diabetic autonomic neuropathy can include heart
rate abnormalities, hypertension, dizziness, digestive
disturbances, and impotence. Autonomic neuropathy
is an important cause of sudden cardiac death in
people with diabetes. Prevention and treatment of
neurological complications is a central therapeutic
problem in diabetes mellitus, as well as ancillary
research in the areas of metabolism, sensory disor-
ders, impaired wound healing, and pain.

Current Activities

NINDS has participated in nine initiatives related

to the type 1 diabetes appropriations, three as the
lead Institute. As the result of three RFAs (Requests
for Applications) published each year between FY
1998 and FY 2000, NINDS has greatly expanded its
research into neurological complications of diabetes.
New areas of study include early detection of diabet-
ic neuropathy, gene transfer for prevention of neu-
ropathy, autonomic neuropathy, behavioral effects of
hyperglycemia, and mechanisms of neuropathic pain.

NINDS continues to support a large epidemiological
study of neurological complications of diabetes in

the Rochester, Minnesota, area in the Caucasian and
Mdewakanton Dakota Native American populations.
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Future Activities

In FY 2002, applications in response to a new RFA,
“Effects of Hypoglycemia on Neuronal and Glial Cell
Function,” will be received. This RFA solicits basic
studies (1) to define the effect of varying glycemic
levels on cerebral metabolism, transport of glucose
across the blood brain barrier, and astrocytic regula-
tion of substrates for neuronal metabolism, and (2) to
determine pathological consequences of acute and
recurrent hypoglycemic insult on cells of the central
nervous system.

In addition to the Caucasian and Mdewakanton
Dakota Native American populations, the Rochester
epidemiological study will be expanded to include
Hispanic subjects. Diabetes is characterized by large
disparities in prevalence among ethnic groups, but
little is known about the extent of neurological com-
plications in these populations. This study will be
the first to document the extent and progression

of neurological complications in a longitudinal
multiethnic cohort.

National Institute of Nursing Research (NINR)

The National Institute of Nursing Research supports
and conducts research and research training on the
biological and behavioral processes that underlie
promotion of health, amelioration of illness and its
sequelae, and effective delivery of care. One purpose
of this research, specific to diabetes, is to understand
how to promote health-sustaining behavior and to
improve quality of life by relieving the effects of
disease processes and their progression. Nursing
research focuses on how physical and psychological
responses to diabetes symptoms and treatment of
the disease affect health throughout the lifespan.
NINR research programs pay particular attention

to special populations affected by diabetes.
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Current Activities

In response to three Program Announcements (PAs)
either directly or indirectly related to diabetes
research, NINR had a significant increase in diabetes
funding in FY 2000 and FY 2001. The three PAs were
published in January and June of 2000. Two were
specific to diabetes research and the third included
diabetes research opportunities.

The announcements were “Enhancing Adherence to
Diabetes Self-Management Behaviors,” “Diabetes Self-
Management in Minority Populations,” and “Self-
Management Strategies Across Chronic Diseases.”
These PAs are consistent with the congressionally
mandated Diabetes Research Working Group (DRWG)
recommendations (NINR was a participant in this
working group).

In response to increased congressional support for
type 1 diabetes research, NINR also joined three
requests for applications: “Innovative Partnerships in
Type 1 Diabetes Research,” “New Approaches to
Prevent Hypoglycemia in Patients with Diabetes,” and
“Understanding Hypoglycemia Unawareness in
Patients with Diabetes.”

Funded grants related to diabetes research included
career development, postdoctoral training, and
research. Diabetes-specific topics included ethnic
variations in type 2 diabetes prevention knowledge,
cardiac risk factors in type 1 and 2 adolescents,
autonomy and self-care in type 1 adolescents,
Spanish language self-management programs, inter-
vention studies in several ethnic groups, a descrip-
tion of the integration of diabetes self-care in
Mexican-Americans with type 2 diabetes in the
southwest, an intervention for parents of young chil-
dren with newly diagnosed diabetes, biophysical
determinants of diabetes foot ulcer healing, weight
loss in diabetes, and children’s response when a sib-
ling has type 1 diabetes.
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Future Activities

NINR plans to continue to support research that
focuses on problems experienced in diabetes popula-
tions. Research efforts will be guided by the follow-
ing goals:

¢ FY 2002: NINR plans to focus support on
promising ongoing and new diabetes research
areas, while building on recent nursing science
advances.

e FY 2003: NINR will work collaboratively with
other Institutes and organizations to increase and
facilitate diabetes research activities.

In summary, NINR activities are designed to

support research related to diabetes interventions,
self-management, quality of life, special and diverse
population needs, problems of defined age groups
and across the lifespan, basic research, genetics,

and other initiatives relevant to clinical practice

and client outcomes. Advances in science leading to
translation to the practice setting will be encouraged.

National Institute on Aging (NIA)

The mission of NIA as it relates to diabetes research
and related issues is to support biomedical and
behavioral research leading to improved therapies
to prevent diabetes and its complications, as well as
improved quality of life of older diabetic patients.
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Current Activities

NIA continues to support studies of potential meta-
bolic mechanism(s)/factors that contribute to and/
or underlie deleterious changes in body composition
that can lead to metabolic disorders in old age.

Ongoing studies in animal models have found that
surgical removal of visceral fat results in increased
insulin sensitivity similar to that seen with caloric
restriction. It has also been noted that insulin-medi-
ated suppression of hepatic glucose production dur-
ing hyperinsulinemia is diminished with aging in ad
lib fed rats. By preventing an increase in visceral fat,
or fat mass, or with caloric restriction, there can be
marked improvement in the ability of insulin to sup-
press hepatic glucose production.

Ongoing clinical studies are focusing on the develop-
ment of interventions to reduce abdominal fat and
on the factors mediating regional differences in body
fat noted in older NIDDM patients.

Insulin resistance is a metabolic disorder that may
precede the development of type 2 diabetes in older
adults. Ongoing studies in aging rats have shown
that insulin resistance is characterized by elevated
insulin release as well as increased glucose effective-
ness (the latter reflecting primarily enhanced hepatic
action of glucose to suppress endogenous glucose
production).

It also appears that free fatty acids (FFA) play a

key role in endogenous glucose production. Acute
glucose elevation induces a marked decline in plasma
FFA. Such findings suggest that at basal insulin,
inhibition of endogenous glucose production by
hyperglycemia may be mediated by glucose-induced
suppression of FFA.

NIA was a cosponsor of the National Institute of
Diabetes and Digestive and Kidney Diseases (NIDDK)
and DMICC workshop, “Diabetes and Aging, From
Basic Biology to Clinical Care: New Research
Directions for Understanding Diabetes in Older Age.”

DMICC ANNUAL REPORT

NIA was also a cosponsor of the NIDDK study,
Diabetes Prevention Program (DPP).

NIA participated in the DMICC Task Force to
develop a Diabetes Prevention Initiative.

Future Activities

Data from animal models suggest that caloric restric-
tion (CR) can prevent and/or delay the onset of age-
related pathologies, including insulin insensitivity.
Moreover there are data that demonstrate that physi-
cal activity can decrease body weight and body fat
comparably to CR and have similar effects on glu-
cose tolerance and insulin sensitivity, but physical
activity has significantly less effect on life span.

In March 1999, NIA and NIDDK co-sponsored the
meeting of the Caloric Restriction Clinical
Implications Advisory Group. Based on the scientific
recommendations from the Caloric Restriction
Advisory Group, NIA issued the Request for
Applications (RFA), “Exploratory Studies of Sustained
Caloric Restriction in Non-Obese Persons:
Physiologic Effects and Comparisons/ Interactions
with Physical Activity.” Briefly, the purpose of this
RFA was to solicit applications for cooperative agree-
ments (U01s) for exploratory controlled human inter-
vention studies on the effects of caloric restriction
(CR) interventions on physiology, body composition,
and risk factors for age-related pathologies in non-
obese persons. Studies of similarities, differences,
and/or potential interactions between the effects of
CR and of physical activity (PA) on these outcomes
were also invited. Three sites will be awarded from
this RFA, and this group of U01 projects will be
known as CALERIE (Comprehensive Assessment

of Long-Term Effects of Reducing Intake of Energy).
It is anticipated that the CALERIE studies will

begin in early 2002.

38 FY 2001




National Institute on Alcohol Abuse
and Alcoholism (NIAAA)

The National Institute on Alcohol Abuse and
Alcoholism encourages research to understand the
role of alcohol consumption as a risk factor in the
development of diabetes mellitus. NIAAA also sup-
ports research to determine the effects of moderate
alcohol consumption on diabetes. Several studies
suggest that alcohol consumption may directly or
indirectly contribute to the development of type 1
diabetes. This contention is based on following
observations: (a) alcohol may impair the release of
insulin from the pancreas; (b) chronic alcohol intake
can increase plasma levels of TNF, which has been
shown to cause apoptosis of pancreatic beta cells
that in turn may decrease beta cell number and
insulin secretion; and (c) chronic alcohol consump-
tion may impair beta cell function by eliciting
immunotoxicity.

Chronic alcohol consumption also has been implicat-
ed in the development of type 2 diabetes based on
the following findings: (a) chronic alcohol feeding in
rats reduces the number of insulin binding sites on
isolated hepatocytes; (b) alcohol impairs insulin-
mediated tyrosine phosphorylation of insulin recep-
tors in a tumor cell line; (c) chronic alcohol exposure
blunts tyrosine phosphorylation of insulin receptor
substrate-1 in rat hepatocytes and a tumor cell line;
and (d) chronic alcohol exposure inhibits the activity
of rat hepatocyte phosphotidylinositol-3kinase,
which stimulates glucose transport. These effects of
alcohol may lead to insulin resistance and impaired
glucose transport.
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Current Activities

Currently, NTAAA supports three projects that
investigate the relationship between alcohol intake
and diabetes. The following research areas are
under investigation:

¢ Impact of moderate alcohol consumption on
the risk of diabetes mellitus.

¢ Effects of fetal alcohol exposure on the biochemical
and physiological changes in the insulin response
and glucose homeostasis.

¢ Molecular mechanisms of disruption of insulin-
mediated glucose transport by ethanol.

National Library of Medicine (NLM)

In particular, NLM seeks to learn how the use of
NLM's MEDLINEplus Web site, and other computer-
based health information resources, can be helpful to
patients, their families, and members of the public to
learn about and understand the latest research news
on diabetes, nutritional requirements, tests, devices,
secondary prevention techniques, and for obtaining
answers to patient-specific questions.

In the clinical setting, the principal hypothesis is
that MEDLINEplus can reinforce and supplement
the information provided by physicians, nurses,

and health educators. A related hypothesis is that a
combination of individualized training and access

to publicly available computer resources at hospital
libraries and elsewhere in the community can help
bridge the “digital divide” experienced by minority
populations who have less ready access to computers
in the home, school, and workplace than the majority
population.
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Current Activities

NLM's objectives are to develop, design, implement,
and evaluate a comprehensive program of diabetes-
focused outreach initiatives in collaboration with
academic health science centers and libraries, clini-
cal centers, community-based organizations, and
voluntary health organizations.

Project A. In collaboration with the Naomi Berrie
Diabetes Center at Columbia/Presbyterian Hospital
in New York City, this project studies the benefits of
MEDLINEplus and the Center's own Web site with
Hispanic and African-American teenage type 1 dia-
betes patients who are on the insulin pump. These
new resources are intended to reinforce and supple-
ment the information provided by the Center’s physi-
cians, nutritionists, and educators. The Center is also
working with the medical informatics department at
Columbia to build a type 1 diabetes module for a
promising telemedicine system now under develop-
ment for patients and hospital staff.

Project B. In collaboration with the Children's
Hospital of Los Angeles, this project studies how a
diverse patient population of Hispanic and African-
American teens and the families of newly diagnosed
type 1 patients can benefit from using MEDLINEplus
to learn about and understand the latest research
news, nutritional requirements, and uses of new
medical devices for promoting better diabetes man-
agement and control.

Project C. In collaboration with the Medical
University of South Carolina health sciences library,
this project studies how third-year medical students
and their preceptors equipped with portable laptop
computers can use the technology to access needed
diabetes and other health information at the time of
need. The students are enrolled in a clerkship that
serves rural indigent patients, many of whom suffer
from type 2 diabetes and its complications.
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Project D. This study will provide a followup with
the King/Drew Medical Center in Los Angeles and
their efforts to promote continuity of care with the
aid of a diabetes “smart card” that enables access to
a centralized medical record and diabetes-related
test results for a type 2 Hispanic and African-
American population that is seen variously at differ-
ent health centers across the county.

Project E. In collaboration with the University of
Texas Health Science Center at San Antonio, and at
its regional health center and clinics in the Lower
Rio Grande Valley, this project studies how a comput-
er workstation installed in the clinic waiting room
can provide Hispanic patients with diabetes-related
information. To encourage use of MEDLINEplus, the
health care providers will use prescription pads.

Project F. This project will collaborate with the
Juvenile Diabetes Research Foundation International
(JDRF) in a variety of mutually supportive uses of
new information technologies. These include
enhancement of NLM's MEDLINEplus diabetes con-
tent for children and teens; user evaluations of
MEDLINEplus; inclusion of JDRF-sponsored trials in
NLM's ClinicalTrials.gov database; creation of
Spanish language resources based on JDRF’s
Countdown research magazine; experimentation with
informatics tools to lessen the probability of misdi-
agnosis of type 1 diabetes, particularly in emergency
departments serving minority and other medically
underserved populations; and experimentation with
informatics and distance education tools for science
teachers and nurses in low income high schools.
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The Veterans Health Administration (VHA),
Department of Veterans Affairs

The mission of the Veteran's Healthcare System is to
serve the needs of America's veterans by providing
primary care, specialized care, and related medical
and social support service. To accomplish this mis-
sion, VHA needs to be a comprehensive, integrated
healthcare system that provides excellence in health-
care value, excellence in service as defined by its cus-
tomers, and excellence in education and research,
and it needs to be an organization characterized by
exceptional accountability and by being an employer
of choice.

The mission of the VHA diabetes program is to
improve the health of veterans with diabetes by
decreasing the incidence of adverse health outcomes,
especially macrovascular and microvascular disease.
This will be accomplished through systems-level
integration of guidelines, performance measurement,
and data feedback to promote the increased use of
evidence-based preventive and treatment processes.
VHA research service supports this mission through
clinical, basic science, and health services research.
VHA reports the following progress in FY 2001:

Current Activities

Performance Measurement (Office of Quality and
Performance, OQP). In FY 2001, VHA, through its
External Peer Review Program, collected data from
a random sample of 40,095 charts of veterans with
diabetes. Eligible patients must have accessed VHA
for care some time during the previous 12 months.
OQP data analysis showed that the percentage of
patients having chart documentation of the following
Diabetes Quality Improvement Project (DQIP) meas-
ures using DQIP abstraction criteria within 12
months (or as noted) of chart review is as follows:
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e HbAlc test (93%); 80% of HbAlc values less than
9.5%; 61% less than 8.0%; 38% less than 7%.

e Lipid profile within 2 years (91%); 68% of LDL-C
values less 130 mg/dl, 40% less than 100 mg/dl.

e Blood pressure control, 55% less than 140/90.
e Dilated retinal examination (66%).
e Nephropathy screening within 2 years (72%).

e Visual examination of feet (91%); palpation of pedal
pulses (83%); sensory examination of feet (78%);
referral of patients with “high risk feet” to a foot
care specialist (85%).

Since VHA uses DQIP measures, comparison to the
private sector is possible. FY 2000, VHA national
adherence to most measures was at the 90th per-
centile of the individual private sector plans included
in the NCQA Quality Compass Report.

VHA Diabetes Registry (Office of Policy and
Planning). VHA has developed a nationwide diabetes
registry derived from administrative data. Veterans
are identified as having diabetes using one inpatient
or two outpatient codes with a diabetes-specific
code, or receipt of an oral agent or insulin. The
denominator is defined as veterans who had at least
one clinical visit during the year. For FY 2000,
639,323 veterans with diabetes were identified out of
3, 318,158 veteran users, yielding a prevalence of 19.3
percent. This cross-sectional calculation technique
probably yields an underestimate compared to the
prevalence calculated from a longitudinal analysis.

Based on registry data analysis, the mean HbAlc

for FY 2000 was 7.61%; and the mean LDL-C was 108
mg/dl. In addition to cardiovascular disease, the
cohort had a high prevalence of co-morbid conditions,
including about 30 percent mental health conditions,
which is an underreport if one considers self reports
as the reference standard.
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Lower Extremity Amputation Programs (Offices of
Policy and Planning and Patient Care Services). In
collaboration with the Centers for Disease Control
and Prevention Division of Diabetes Translation, a
12-year Lower Extremity Amputation (LEA) Registry
has been created by the Office of Policy and Planning.
From FY 1997-FY 2000, the age-adjusted rate (stan-
dardized to the VHA 1998 User Population) of LEA
in the entire veteran population has decreased from
2.18 (0.78 major amputations [e.g., below knee or
above knee]) to 1.42 (0.65 major amputations) per
1000 VHA users in FY 2000.

On May 11, 2001, the Under Secretary for Health
reissued the VA Preservation, Amputation Care, and
Treatment Directive (PACT), which mandates multi-
disciplinary foot care programs, including screening,
surveillance and salvage components, at all VHA
facilities.

VHA recently participated as a full partner with

the American Diabetes Association, the Centers for
Medicare and Medicaid Services (CMS), the American
Podiatric Medical Association and the Centers for
Disease Control in an initiative to improve foot care
for Medicare beneficiaries with diabetes. CMS's
comprehensive decision memorandum cites five VHA
research papers as providing scientific evidence to
support the requested coverage benefit. The results
of the VA PACT Program were also submitted as
evidence.

Guideline Development (Offices of Quality and
Performance and Patient Care Services). VHA, in
partnership with the Department of Defense, issued a
revision (2/00) of its Diabetes Clinical Practice
Guidelines. The guidelines, covering outpatient man-
agement of glycemia, blood pressure, hyperlipidemia,
diabetic retinopathy, foot care, and renal disease,
emphasize transparency of the evidence underlying
clinical recommendations as well as principles of
absolute risk reduction and patient-clinician target
(HbA1lc) value negotiations. Version 1.0 was devel-
oped in collaboration with the executive committee
of the National Diabetes Education Program. VA has
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developed concise, pocket-size clinical guideline
information for nationwide distribution.

Research Service. There are three VA Diabetes
Centers of Excellence focused on diabetes research
co-funded by Medical Research Service and the
Juvenile Diabetes Research Foundation International.
Investigators at these sites are investigating the
effects of diabetes on the vascular system; mecha-
nisms of insulin resistance; cellular and molecular
processes by which intensive therapy reduces insulin
resistance; the role of exercise in modulating the
effectiveness of therapy; and mechanisms responsi-
ble for defective low blood sugar regulation.

VHA funded a 5-year cooperative study (VA Diabetes
Trial (VADT), CSP #465) to evaluate the effect of near-
normal glycemic control on cardiovascular outcomes
in type 2 diabetes. VADT will enroll 1,700 men and
women from 20 VHA sites randomized to intensive
versus conventional control. The outcome will be
assessed by evaluating composite cardiovascular
events.

The VHA Quality Enhancement Research Initiative
(QUERI) has been cited as a model by the Institute of
Medicine. The goals of QUERI initiatives are to trans-
late research into improvements in patient care and
outcomes. The primary focus of the Diabetes
Mellitus-QUERI program is on more aggressive treat-
ment of modifiable risk factors and the prevention of
progressive complications among veterans with dia-
betes. These activities range from the implementation
of interventions to assist “front-line” clinicians with
targeting high-risk patients to the design and evalua-
tion of alternate methods for constructing diabetes
care quality indicators. QUERI-DM is also working
with partners outside VA, including the Centers for
Disease Control and Prevention (Translating
Research into Action for Diabetes). This project will
produce a structural and organizational analysis of
VHA diabetes care and allow direct comparisons
with diabetes care in the private sector.
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Joslin Vision Eye Network (Office of Patient Care
Services). The VHA is a participant in the
Telemedicine Project for Non-Mydriatic Retinal
Examination in partnership with the Joslin Vision
Network. The Joslin Vision Network is a congression-
ally mandated project, which currently includes the
VHA, the Department of Defense, and the Indian
Health Service. The project involves imaging the reti-
na with a non-mydriatic camera and transmitting the
images to a reading center. VHA has established cen-
ters in the New England and North West regions and
is planning further expansion to the Sunbelt region.
A recent VHA teleopthamology (digital imaging) con-
sensus conference made recommendations on the
technical aspects of data acquisition.

Standardization of Glycated Hemoglobin Testing.
Consistent with a directive from the Under Secretary
for Health, all VHA facilities use methodology trace-
able to the Diabetes Control and Complications Trial
(DCCT) standard as recommended by the National
Glycosylated Hemoglobin Standardization Program.

Education. Thirty VHA facilities have obtained
American Diabetes Association recognition of their
patient education programs—more than any other
national system of health care. VHA hosted the 3rd
annual National Diabetes Symposium for over 250
endocrinologists and primary care clinicians, as well
as the annual VA Diabetes Educators Conference for
nearly 300 VHA clinician educators. These confer-
ences represent an institutional commitment to
tr