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Surgeon General Launches Nationwide “We Are Made 
to Connect” College Tour to Inspire Students to Build, 
Strengthen, and Prioritize Relationships
After Warning about the Profound Public Health Challenge Loneliness Poses — Especially 
for Young Adults — Surgeon General Dr. Vivek Murthy to Issue 5-for-5 Connection 
Challenge to Students to Help Build More Connection in Their Lives

Recognizing the significant challenges that loneliness, social 
isolation, and mental health pose to college-aged Americans, 
the Surgeon General of the United States, Dr. Vivek Murthy, 
launched the national “We Are Made to Connect” Tour, trav-
elling to colleges across the country to inspire people to incor-
porate moments of connection into their daily lives to help 
improve their health and well-being.

The stops were interactive experiences where Dr. Murthy will 
issue a 5-for-5 Connection Challenge to students, challenging 
them to take 5 actions for 5 days that express gratitude, offer 
support, or ask for help from people in their lives. These types of 
actions are outlined in the Surgeon General’s Advisory on Our 
Epidemic of Loneliness as ways that people can catalyze social 
connection. As outlined in the Advisory, social connection can 
advance physical, mental and cognitive health, and it is even 
associated with a decreased risk of mortality.

“Loneliness is a widespread national health problem – one that 
impacts young Americans at surprisingly high rates,” said U.S. 
Surgeon General, Dr. Vivek Murthy. “Just like exercise and 
nutrition, our relationships with one another are fundamen-
tal components of our overall health and well-being. This tour 
and connection challenge will help students learn how to better 
incorporate moments of connection into their daily lives.”

The “We Are Made to Connect” Tour featured MTV Enter-
tainment Studios and Active Minds’ Acknowledge, Support, 
and Keep-InTouch (A.S.K.) multi-media campaign. A.S.K. pro-
vides a framework for peer support and promotes conversa-
tion by encouraging people to ask questions to better support 
their friends and loved ones. As part of this, tour stops included 
interactive connection opportunities around Dr. Murthy’s 
conversations.

Earlier this year, Dr. Murthy released the Surgeon General’s 
Advisory on Our Epidemic of Loneliness and Isolation, which 
warned about the profound mental and physical health risks 
that social disconnection poses, and the growing loneliness 
problem among college-aged students. Recent studies show that 

rates of loneliness among young adults have increased every 
year between 1976 and 2019, and in 2021, young adults were 
almost twice as likely to report feeling lonely as those over the 
age of 65. Throughout his tenure serving as Surgeon General, 
Dr. Murthy has consistently worked to address the youth mental 
health crisis in the country, releasing an Advisory on Protecting 
Youth Mental Health — PDF in December 2021 and an Advi-
sory on Social Media and Youth Mental Health in May 2023.

hhs.gov

Vice Admiral Vivek H. Murthy, MD, MBA is the 19th Surgeon General 
of the United States. Photo courtesy of Lane County, Oregon
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Federal Health & Medicine Recognizing Monica M. Bertagnolli, MD as the 17th 
Director of the National Institutes of Health

Monica M. Bertagnolli, MD, has become the 17th director of the 
National Institutes of Health, the nation’s biomedical research 
agency and largest public funder of biomedical research in the 
world. She is the first surgeon and the second woman to hold 
the position. 

Nominated by President Biden, Dr. Bertagnolli was confirmed 
on a bipartisan basis by the U.S. Senate on November 7. She 
transitioned from her role as the 16th director of the National 
Cancer Institute, a position she has held since October 2022. 
NCI Principal Deputy Director Douglas R. Lowy, MD, will serve 

as the NCI acting director until President Biden appoints a new 
director.

In his nomination announcement earlier this year, President 
Biden stated: “Dr. Bertagnolli has spent her career pioneering 
scientific discovery and pushing the boundaries of what is pos-
sible to improve cancer prevention and treatment for patients 
and ensuring that patients in every community have access to 
quality care. Dr. Bertagnolli is a world-class physician-scientist 
whose vision and leadership will ensure NIH continues to be 
an engine of innovation to improve the health of the American 
people.”

Growing up in rural Wyoming, Dr. Bertagnolli experienced 
and saw firsthand the challenges faced by rural communities to 
access medical care and participate in medical research. Due to 
that lived experience, equity is a core value that drives all her 
efforts, which includes ensuring NIH research is equitable and 
accessible to all people from all walks of life regardless of income 
or zip code.

“As a physician-scientist for more than 30 years, I have seen 
the transformative power of NIH research to produce results 
that save lives, including my own treatment for breast cancer,” 
said Dr. Bertagnolli. “As NIH director, I look forward to ensur-
ing that NIH continues to be the steward of our nation’s medi-
cal research while engaging all people and communities in the 
research effort that includes informing medical practice that 
drives equitable access to health care for all.” 

“Dr. Bertagnolli has spent her career working to improve the 
health and well-being of Americans,” said U.S. Department of 
Health and Human Services Secretary Xavier Becerra. “She has 
built a reputation for her willingness to take on the deadliest 
diseases facing patients and as a powerful advocate for cancer 
patients, working to end cancer as we know it. That same tire-
less energy and clear vision will serve her well as NIH director.” 

Chief among her key priorities is ensuring clinical trials yield 
the best results by increasing the diversity of participants; 
embracing the rapid expansion of new learning-based ana-
lytical tools and ensuring their use improves care for all peo-
ple; and restoring trust in science by making it accessible to all 
communities and inspiring the next generation of doctors and 

NIH Director Monica M. Bertagnolli, MD. Photo courtesy of the Naitonal 
Institutes of Health.
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Recognizing World Rabies Day 2024 on September 28th

September 28th marks the anniversary of 
Louis Pasteur’s death and has been estab-
lished as World Rabies Day to spread 
rabies awareness globally. Louis Pasteur 
and bacteriologist/immunologist Émile 
Roux developed the first vaccine for rabies 
in 1885, harvesting from infected rabbits, 
from which the virus in the nerve tissue 
was weakened by allowing it to dry for five 
to ten days.

While rabies is well controlled in the 
United States, globally nearly 60,000 
people die each year due to rabies. Most 
of these deaths are in children. World 
Rabies Day is an opportunity to reflect on 
how rabies impacts your community and 
other communities around the world. 
Rabies is still present in many parts of the 
United States, where it is mostly found in 
wildlife. Human to animal contact with 
wildlife still present risks, and many states 
have implemented programs that involve 
vaccination through Oral Rabies Vaccine 
dropped from aircraft over woodlands 

that some animals eat and become vacci-
nated against infection. However, this is 
not effective for all animals such as bats 
that can present a risk of carrying the 
disease and potentially infecting other 
animals and humans. Having a prepared-
ness strategy in place for responding to 
these instances is imperative for public 
health providers and addressed by CDC 
guidelines.

Because of high vaccination levels in 
dogs and cats in the U.S., rabies in pets or 
other domesticated animals is relatively 
rare. However, rabies in dogs is com-
mon in many other countries. In fact, 
roughly a quarter of reported human 
rabies deaths among people in the United 
States result from dog bites they received 
during international travel. 

The best prevention for individuals and 
their pets is to keep dogs and cats up to 
date on their rabies vaccinations, and 
state supported programs are available 
throughout the United States to address 
this.

Providers can learn more out the rabies 
status of any country before visiting 
using the CDC’s interactive assessment 
site at www.cdc.gov/rabies/resources/
countries-risk.html

cdc.gov

Two bats found in the southeast Bend 
area have recently tested positive for 
rabies, and the Deschutes County 
Health Services reminds you to take 
necessary precautions to protect your-
self and your pets from rabies:

❚	 Avoid physical contact with bats —
healthy, sick, alive, or dead. Be sure 
to keep children and pets away from 
bats. 

❚	 Do not hand feed or otherwise handle 
stray animals and wildlife.

❚	 Vaccinate all dogs and cats against 
rabies. This protects them and pro-
vides an immune barrier between 
humans and wild animals.

While bats play a valuable role in nature, 
contact with humans should be avoided. 
Sick bats may be seen flopping around 
on the ground or otherwise acting 
unusual. If you find a sick bat or other 
sick wildlife on your property, take chil-
dren and pets indoors.

To protect your pet, make sure their 
rabies vaccinations are up to date. Dogs, 
cats, and ferrets should be vaccinated 
against rabies at three to six months of 
age. After initial vaccination, a booster 
is required in one year and then every 
three years after that.

Deschutes County Health Department, 
Oregon

Two bats test positive for rabies in Deschutes County, Oregon

Photo courtesy of the Deschutes County Health 
Department

scientists. Dr. Bertagnolli also is committed to leveraging com-
monalities across all diseases — from biology to accessing care 
— to strengthen collaboration across the 27 NIH institutes and 
centers.

“My research focused on how inflammation causes cancer,” said 
Dr. Bertagnolli. “We know, however, that inflammation also is a 
major component behind Alzheimer’s disease, autoimmune dis-
orders, Long COVID, arthritis and many other diseases. As NIH 
director, I’m excited to drive cross-cutting research to capitalize 
on such commonalities.”

As NCI Director, Dr. Bertagnolli initiated efforts to expand and 
modernize cancer clinical trials to increase the number of peo-
ple who can participate in NCI-supported research. Under her 
leadership, NCI released the National Cancer Plan to galva-
nize communities to set specific goals to prevent cancer, reduce 
deaths from cancer and provide the best possible quality of life 
for people living with cancer.

Dr. Bertagnolli replaces Lawrence A. Tabak, DDS, PhD, who was 
selected by HHS Secretary Xavier Becerra to serve as the acting 
director of NIH. Dr. Tabak has held the position since Decem-
ber 2021 when long-time director Francis. S. Collins, MD, PhD, 
announced he would step down after more than 12 years in the 
role. Dr. Tabak has agreed to resume his role as the NIH princi-
pal deputy director to assist with the transition.

“I am truly grateful to Dr. Tabak for his leadership during the 
transition period,” said Dr. Bertagnolli. “I have been the bene-
ficiary of Dr. Tabak’s steady executive and scientific leadership, 
commitment to diversity, equity, inclusion, and accessibility, and 
his rich experience at NIH. We also are very fortunate to have 
an outstanding leader in Dr. Lowy who has led the NCI through 
many transitions. In addition to being an inspirational leader, he 
is an exceptionally gifted scientist whose work in cancer preven-
tion is saving lives worldwide.”

Dr. Bertagnolli has been a cancer surgeon for more than 35 years. 
Before joining NCI, she specialized in treating and researching 
gastrointestinal cancers in her roles as the Richard E. Wilson 
Professor of Surgery at Harvard Medical School, a surgeon at 
Brigham and Women’s Hospital and a member of the Gastroin-
testinal Cancer Treatment and Sarcoma Centers at Dana-Farber 
Cancer Institute, all in Boston.

Dr. Bertagnolli’s research has advanced the current understand-
ing of the gene mutation that promotes gastrointestinal cancer 
development and the role of inflammation as a driver of cancer 
growth. She also has worked to increase responsible access and 
sharing of cancer clinical trial data among researchers and has 
promoted the inclusion of rural communities in clinical studies. 
She is a past president and chair of the board of directors of the 
American Society of Clinical Oncology and has served on the 
board of directors of the American Cancer Society and the Pre-
vent Cancer Foundation. She was elected to the National Acad-
emy of Medicine in 2021. 

Dr. Bertagnolli graduated from Princeton University with a 
bachelor’s degree in engineering and went on to receive a Doctor 
of Medicine degree from the University of Utah in Salt Lake City. 
She trained in surgery at Brigham and Women’s Hospital and 
was a research fellow in tumor immunology at the Dana-Farber 
Cancer Institute.

nih.gov
Lawrence A. Tabak, DDS, PhD. Photo courtesy of the Naitonal Institutes of 
Health

The National Institutes of Health traces its 
roots to 1887, when a one-room laboratory was 
created within the Marine Hospital Service (MHS), 
predecessor agency to the U.S. Public Health Service 
(PHS). Since then, NIH scientists and supported 
scientists have paved the way for important 
discoveries that improve health and save lives. 
171 scientists who won the Nobel Prize conducted 
their work at NIH or were supported by NIH funds. 
Their studies have led to the development of MRI, 
understanding of how viruses can cause cancer, 
insights into cholesterol control, and knowledge of 
how our brain processes visual information, among 
dozens of other advances.
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PROTECTING OUR TROOPS FOR 25 YEARS AND COUNTING.

RabAvert® (Rabies Vaccine)  
is proven effective providing  

robust protection.1,2

Worldwide clinical experience, 
with more than 50 clinical 

trials since 1983.1

INDICATIONS AND USAGE
RabAvert is a vaccine approved for all age groups to help prevent rabies 
infection both before and after a suspected exposure.
IMPORTANT SAFETY INFORMATION
• People with a history of severe allergic reaction (e.g., anaphylaxis) to RabAvert 

or any of its ingredients should not receive RabAvert for protection before a 
potential exposure (PrEP) to the rabies virus. They should receive a different 
rabies vaccine if a suitable product is available. However, because rabies is 
almost always fatal if left untreated, the protection provided with RabAvert 
after a potential exposure (PEP) to the rabies virus outweighs the risks 
associated with a severe allergic reaction..

• The ingredients of RabAvert, which could in rare cases, cause allergic reactions 
in some people, include egg and chicken proteins, processed bovine (cow) 
gelatin and trace amounts of neomycin, chlortetracycline, and amphotericin B. 
Let your healthcare professional know if you have had any issues, including 
allergic reactions, with any of these ingredients or with vaccines in general.

• Severe, potentially life-threatening allergic reaction, swelling of the brain and 
spinal cord; loss of movement or sensation due to nerve damage, such as 
inflammation of the brain or temporary loss of movement; Guillain-Barré 
Syndrome; inflammation of spinal cord; inflamed nerves of the eye; and 
multiple sclerosis have in very rare cases been reported.

• RabAvert should be injected into muscle only. RabAvert injected into a vein 
may cause a reaction throughout the body, including shock.

• Fainting can occur when injectable vaccines are used, including RabAvert. 
Your healthcare provider should put procedures in place to avoid falling injury 
and to restore blood flow to the brain after fainting.

• Patients with a weakened immune system due to illness or the use of certain 
medications or treatments (such as radiation therapy, antimalarials, and 
corticosteroids) may have issues developing immunity. If such a patient is 
receiving RabAvert, then the healthcare professional may measure immune 
response through blood testing. Vaccination with RabAvert for protection 
before a potential exposure (PrEP) to the rabies virus should be delayed in 
anyone who is sick or recovering from an illness.

• RabAvert contains albumin which is a protein found in human blood that 
carries an extremely remote risk for transmission of viral diseases, including 
Creutzfeldt-Jakob disease (CJD), a rare brain disorder. No cases of transmission 
of viral diseases or CJD have ever been identified for albumin.

• Persons who have not been previously vaccinated against rabies will receive 
Human Rabies Immune Globulin (HRIG). HRIG should not be administered to 
persons who have been previously vaccinated as it may counteract the effect 
of the rabies vaccine. Let your healthcare provider know if you were previously 
vaccinated for rabies as you may not need HRIG.

• Only use RabAvert while pregnant or breastfeeding if clearly needed. 
RabAvert was not studied in pregnant or lactating women so it is not known 
if RabAvert can cause any harm to the fetus, have any effect on ability to get 
pregnant, or whether it is passed through breast milk to infants (but many 
drugs are excreted in human milk).

• There is no information on how RabAvert works when given at the same time 
as other vaccines. 

• The most common side effects in clinical trials were reactions at the injection 
site, such as reddening, hardening, and pain; flu-like symptoms, such as lack of 
energy, tiredness, fever, headache, muscle pain, and feeling of discomfort; 
joint pain; dizziness; swelling of lymph nodes; upset stomach; and rash.

• Vaccination before a potential exposure (PrEP) to the rabies virus does not remove 
the need for additional therapy after a suspected or known rabies exposure.

• Seek the advice of a healthcare professional to help assess your specific level 
of risk if you are traveling to areas of high risk of rabies exposure; in frequent 
contact with the rabies virus or rabid animals, such as on the job; and/or are 
active outdoors and could encounter animals with rabies in the wild.

• If you are exposed to a potentially rabid animal, seek medical attention right 
away before you have symptoms. Once symptoms are present, the rabies 
infection has spread through the body and survival is unlikely.

Reporting Suspected Adverse Reactions
• Patients should always ask their healthcare professionals for medical advice 

about the appropriate use of vaccines and adverse events. To report SUSPECTED 
ADVERSE REACTIONS, contact Bavarian Nordic at 1-844-4BAVARIAN  
or the US Department of Health and Human Services by either visiting  
www.vaers.hhs.gov/reportevent.html or calling 1-800-822-7967.

REFERENCES: 1. Giesen A, et al. 30 years of rabies vaccination with Rabipur: a summary of clinical data and 
global experience. Expert Rev Vaccines. 2015;14:351-367. 2. RabAvert Rabies Vaccine. Prescribing Information. 
Accessed July, 2022. https://dailymed.nlm.nih.gov/dailymed/fda/fdaDrugXsl.cfm?setid=84b7a672-eeb1-4527-
84ac-68196b156be2 3. IQVIA. Data on file. 2018 - May 2022. Accessed July 2022.
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of Companies. US-RAB-2200044 07/2022



 Bite and non-bite exposure from humans with rabies theoretically could transmit rabies, but no laboratory-
diagnosed cases occurring under such situations have been documented. Each potential exposure to human rabies 
should be carefully evaluated to minimize unnecessary rabies prophylaxis.1

Postexposure Treatment Schedule: See also DOSAGE AND ADMINISTRATION.
 The essential components of rabies postexposure prophylaxis are prompt  
local treatment of wounds and administration of both HRIG and vaccine.
A complete course of postexposure treatment for previously unvaccinated adults and children 
consists of a total of 5 doses of vaccine, each 1.0 mL: one IM injection (deltoid) on each of Days 0, 3, 7, 14, and 28. 
For previously immunized adults and children, a total of 2 doses of vaccine, each 1.0 mL: one IM injection (deltoid) 
on each of Days 0 and 3. No HRIG should be administered to previously vaccinated persons as it may blunt their 
rapid memory response to rabies antigen.
 Local Treatment of Wounds: Immediate and thorough washing of all bite wounds and scratches with soap 
and water is an important measure for preventing rabies. In animal studies, thorough local wound cleansing 
alone has been shown to reduce markedly the likelihood of rabies. Whenever possible, bite injuries should not 
be sutured to avoid further and/or deeper contamination. Tetanus prophylaxis and measures to control bacterial 
infection should be given as indicated.1

 Postexposure Prophylaxis of Rabies: The regimen for postexposure prophylaxis depends on whether or not 
the patient has been previously immunized against rabies (see below). For persons who have not previously been 
immunized against rabies, the schedule consists of an initial IM injection of HRIG exactly 20 IU/kg body weight 
in total. If anatomically feasible, the FULL DOSE of HRIG should be thoroughly infiltrated in the area around and 
into the wounds. Any remaining volume of HRIG should be injected intramuscularly at a site distant from rabies 
vaccine administration. HRIG should never be administered in the same syringe or in the same anatomical site as 
the rabies vaccine. HRIG is administered only once (for specific instructions for HRIG use, see the product package 
insert). The HRIG injection is followed by a series of 5 individual injections of RabAvert (1.0 mL each) given 
intramuscularly on Days 0, 3, 7, 14, and 28. Postexposure rabies prophylaxis should begin the same day exposure 
occurred or as soon after exposure as possible. The combined use of HRIG and RabAvert is recommended by the 
CDC for both bite and non-bite exposures, regardless of the interval between exposure and initiation of treatment.
 In the event that HRIG is not readily available for the initiation of treatment, it can be given through the 
seventh day after administration of the first dose of vaccine. HRIG is not indicated beyond the seventh day because 
an antibody response to RabAvert is presumed to have begun by that time.1

 The sooner treatment is begun after exposure, the better. However, there have been instances in which the 
decision to begin treatment was made as late as 6 months or longer after exposure due to delay in recognition 
that an exposure had occurred. Postexposure antirabies treatment should always include administration of both 
passive antibody (HRIG) and immunization, with the exception of persons who have previously received complete 
immunization regimens (preexposure or postexposure) with a cell culture vaccine, or persons who have been 
immunized with other types of vaccines and have had documented rabies antibody titers. Persons who have 
previously received rabies immunization should receive 2 IM doses of RabAvert: one on Day 0 and another on  
Day 3. They should not be given HRIG as this may blunt their rapid memory response to rabies antigen.
 Postexposure Prophylaxis Outside the United States: If postexposure treatment is begun outside the  
US with regimens or biologics that are not used in the US, it may be prudent to provide additional treatment  
when the patient reaches the US. State or local health departments should be contacted for specific advice in  
such cases.1

CONTRAINDICATIONS
Preexposure Prophylaxis: 
 Hypersensitivity: History of anaphylaxis to the vaccine or any of the vaccine components constitutes a 
contraindication to preexposure vaccination with this vaccine.
Postexposure Prophylaxis: In view of the almost invariably fatal outcome of rabies, there is no contraindication 
to postexposure prophylaxis, including pregnancy.1 

WARNINGS
 Patients considered to be at risk of a severe hypersensitivity reaction to the vaccine or any of the vaccine 
components should receive an alternative rabies vaccine if a suitable product is available.
 Anaphylaxis, meningitis; neuroparalytic events such as encephalitis, transient paralysis; Guillain-Barré 
Syndrome; myelitis; retrobulbar neuritis; and multiple sclerosis have been reported to be temporally associated 
with the use of RabAvert. See PRECAUTIONS and ADVERSE REACTIONS. A patient’s risk of developing rabies must 
be carefully considered, however, before deciding to discontinue immunization.
 For intramuscular use only. For adults, the deltoid area is the preferred site of immunization; for small 
children and infants, administration into the anterolateral zone of the thigh is preferred. The use of the gluteal 
region should be avoided, since administration in this area may result in lower neutralizing antibody titers.1

 Unintentional intravascular injection may result in systemic reactions, including shock. 
 Syncope (fainting) can occur in association with administration of injectable vaccines, including RabAvert. 
Syncope can be accompanied by transient neurological signs such as visual disturbance, paresthesia, and tonic-
clonic limb movements. Procedures should be in place to avoid falling injury and to restore cerebral perfusion 
following syncope. See PRECAUTIONS and ADVERSE REACTIONS.
 Development of active immunity after vaccination may be impaired in immune-compromised individuals. 
Please refer to PRECAUTIONS: Drug Interactions.
 This product contains albumin, a derivative of human blood. It is present in RabAvert at concentrations of 
≤0.3 mg/dose. Based on effective donor screening and product manufacturing processes, it carries an extremely 
remote risk for transmission of viral diseases. A theoretical risk for transmission of Creutzfeld-Jakob disease (CJD) 
also is considered extremely remote. No cases of transmission of viral diseases or CJD have ever been identified  
for albumin.

PRECAUTIONS
General: The healthcare provider should question the patient, parent, or guardian about (1) the current 
health status of the vaccinee and (2) reactions to a previous dose of RabAvert or a similar product. Preexposure 
vaccination should be postponed in the case of sick and convalescent persons and those considered to be in the 
incubation stage of an infectious disease. A separate, sterile syringe and needle should be used for each patient. 
Needles must not be recapped and should be properly disposed of. As with any rabies vaccine, vaccination with 
RabAvert may not protect 100% of susceptible individuals.

DESCRIPTION
 RabAvert Rabies Vaccine produced by GlaxoSmithKline GmbH for Bavarian Nordic A/S is a sterile, freeze-dried 
vaccine obtained by growing the fixed-virus strain Flury Low Egg Passage (LEP) in primary cultures of chicken 
fibroblasts. The strain Flury LEP was obtained from American Type Culture Collection as the 59th egg passage. 
The growth medium for propagation of the virus is a synthetic cell culture medium with the addition of human 
albumin, polygeline (processed bovine gelatin), and antibiotics. The virus is inactivated with β-propiolactone and 
further processed by zonal centrifugation in a sucrose density gradient. The vaccine is lyophilized after addition 
of a stabilizer solution that consists of buffered polygeline and potassium glutamate. One dose of reconstituted 
vaccine contains ≤12 mg polygeline (processed bovine gelatin), ≤0.3 mg human serum albumin, 1 mg potassium 
glutamate, and 0.3 mg sodium EDTA. Small quantities of bovine serum are used in the cell culture process. Bovine 
components originate only from the United States, Australia, and New Zealand. Minimal amounts of chicken 
protein may be present in the final product; ovalbumin content is ≤3 ng/dose (1 mL), based on ELISA. Antibiotics 
(neomycin, chlortetracycline, amphotericin B) added during cell and virus propagation are largely removed 
during subsequent steps in the manufacturing process. In the final vaccine, neomycin is present at ≤10 mcg, 
chlortetracycline at ≤200 ng, and amphotericin B at ≤20 ng per dose. RabAvert is intended for intramuscular 
(IM) injection. The vaccine contains no preservative and should be used immediately after reconstitution with 
the supplied Sterile Diluent for RabAvert (Water for Injection). The potency of the final product is determined 
by the National Institutes of Health (NIH) mouse potency test using the United States (US) reference standard. 
The potency of 1 dose (1.0 mL) of RabAvert is at least 2.5 IU of rabies antigen. RabAvert is a white, freeze-dried 
vaccine for reconstitution with the diluent prior to use; the reconstituted vaccine is a clear to slightly opalescent, 
colorless to slightly pink suspension.

CLINICAL PHARMACOLOGY
Rabies in the United States: Over the last 100 years, the epidemiology of rabies in animals in the US has 
changed dramatically. More than 90% of all animal rabies cases reported annually to the Centers for Disease 
Control and Prevention (CDC) now occur in wildlife, whereas before 1960 the majority was in domestic animals. 
The principal rabies hosts today are wild terrestrial carnivores and bats. Annual human deaths have fallen from 
more than a hundred at the turn of the century to 1 to 2 per year despite major epizootics of animal rabies in 
several geographic areas. Within the US, only Hawaii has remained rabies free. Although rabies among humans is 
rare in the US, every year tens of thousands of people receive rabies vaccine for postexposure prophylaxis.
 Rabies is a viral infection transmitted via the saliva of infected mammals. The virus enters the central nervous 
system of the host, causing an encephalomyelitis that is almost invariably fatal. The incubation period varies 
between 5 days and several years, but is usually between 20 and 60 days. Clinical rabies presents either in a 
furious or in a paralytic form. Clinical illness most often starts with prodromal complaints of malaise, anorexia, 
fatigue, headache, and fever followed by pain or paresthesia at the site of exposure. Anxiety, agitation, and 
irritability may be prominent during this period, followed by hyperactivity; disorientation; seizures; aerophobia 
and hydrophobia; hypersalivation; and eventually paralysis, coma, and death.
 Modern day prophylaxis has proven nearly 100% successful; most human fatalities now occur in people who 
fail to seek medical treatment, usually because they do not recognize a risk in the animal contact leading to the 
infection. Inappropriate postexposure prophylaxis may also result in clinical rabies. Survival after clinical rabies is 
extremely rare, and is associated with severe brain damage and permanent disability.
 RabAvert (in combination with passive immunization with Human Rabies Immune Globulin [HRIG] and 
local wound treatment) in postexposure treatment against rabies has been shown to protect patients of all age 
groups from rabies, when the vaccine was administered according to CDC’s Advisory Committee on Immunization 
Practices (ACIP) or World Health Organization (WHO) guidelines and as soon as possible after rabid animal contact. 
Anti-rabies antibody titers after immunization have been shown to reach levels well above the minimum antibody 
titer accepted as seroconversion (protective titer) within 14 days after initiating the postexposure treatment 
series. The minimum antibody titer accepted as seroconversion is a 1:5 titer (complete inhibition in the rapid 
fluorescent focus inhibition test [RFFIT] at 1:5 dilution) as specified by CDC1 or ≥0.5 IU/mL as specified by WHO.2,3

Clinical Studies:
 Preexposure Vaccination: The immunogenicity of RabAvert was demonstrated in clinical trials conducted 
in different countries such as the US,4,5 the United Kingdom (UK),6 Croatia,7 and Thailand.8-10 When administered 
according to the recommended immunization schedule (Days 0, 7, and 21 or 0, 7, and 28), 100% of subjects 
attained a protective titer. In 2 studies carried out in the US in 101 subjects, antibody titers >0.5 IU/mL were 
obtained by Day 28 in all subjects. In studies carried out in Thailand in 22 subjects and in Croatia in 25 subjects, 
antibody titers of >0.5 IU/mL were obtained by Day 14 (injections on Days 0, 7, and 21) in all subjects.
 The ability of RabAvert to boost previously immunized subjects was evaluated in 3 clinical trials. In the 
Thailand study, preexposure booster doses were administered to 10 individuals. Antibody titers of >0.5 IU/mL 
were present at baseline on Day 0 in all subjects.9 Titers after a booster dose were enhanced from geometric mean 
titers (GMTs) of 1.91 to 23.66 IU/mL on Day 30. In an additional booster study, individuals known to have been 
immunized with Human Diploid Cell Vaccine (HDCV) were boosted with RabAvert. In this study, a booster response 
was observed on Day 14 for all individuals (22/22).11 In a trial carried out in the US,4 an IM booster dose of 
RabAvert resulted in a significant increase in titers in all subjects (35/35), regardless of whether they had received 
RabAvert or HDCV as the primary vaccine.
 Persistence of antibody after immunization with RabAvert was evaluated. In a trial performed in the UK, 
neutralizing antibody titers >0.5 IU/mL were present 2 years after immunization in all sera (6/6) tested.

 Preexposure Vaccination in Children: Preexposure administration of RabAvert in 11 Thai 
children aged 2 years and older resulted in antibody levels higher than 0.5 IU/mL on Day 14  
in all children.12

 Postexposure Treatment: RabAvert, when used in the recommended postexposure WHO 
program of 5 to 6 IM injections of 1 mL (Days 0, 3, 7, 14, and 30 and optionally on Day 90) provided 
protective titers of neutralizing antibody (>0.5 IU/mL) in 158/160 patients8,9,13-16 within 14 days and 
in 215/216 patients by Days 28 to 38.
 Of these, 203 were followed for at least 10 months. No case of rabies was observed.8,9,13-20  

Some patients received HRIG, 20 to 30 IU/kg body weight, or Equine Rabies Immune Globulin (ERIG),  
40 IU/kg body weight, at the time of the first dose. In most studies,8,9,13,17 the addition of either HRIG or ERIG 
caused a slight decrease in GMTs which was neither clinically relevant nor statistically significant. In one study,16 
patients receiving HRIG had significantly lower (P<0.05) GMTs on Day 14; however, this was not clinically relevant. 
After Day 14 there was no statistical significance.

Postexposure Treatment: See Table 2 and DOSAGE AND ADMINISTRATION.
 The following recommendations are only a guide. In applying them, take into account the animal species 
involved, the circumstances of the bite or other exposure, the immunization status of the animal, and presence of 
rabies in the region (as outlined below). Local or state public health officials should be consulted if questions arise 
about the need for rabies prophylaxis.1

Table 2. Rabies Postexposure Prophylaxis Guide – United States, 1999a

Animal Type
Evaluation and Disposition  

of Animal
Postexposure Prophylaxis 

Recommendations
Dogs, cats, and ferrets Healthy and available for 10 

days’ observation
Should not begin prophylaxis 
unless animal develops clinical 
signs of rabiesb

Rabid or suspected rabid Immediately vaccinate
Unknown (e.g., escaped) Consult public health officials

Skunks, raccoons, bats, foxes, 
and most other carnivores

Regarded as rabid unless 
animal proven negative by 
laboratory testsc

Consider immediate vaccination

Livestock, small rodents, 
lagomorphs (rabbits and 
hares), large rodents 
(woodchucks and beavers), and 
other mammals

Consider individually Consult public health officials. 
Bites of squirrels, hamsters, 
guinea pigs, gerbils, chipmunks, 
rats, mice, other small rodents, 
rabbits, and hares almost never 
require antirabies postexposure 
prophylaxis.

a Adapted from the Recommendations of the Advisory Committee on Immunization Practices: 
Human Rabies Prevention – United States, 1999.1

b During the 10-day observation period, begin postexposure prophylaxis at the first sign of rabies in 
a dog, cat, or ferret that has bitten someone. If the animal exhibits clinical signs of rabies, it should 
be euthanized immediately and tested.

c The animal should be euthanized and tested as soon as possible. Holding for observation is not 
recommended. Discontinue vaccine if immunofluorescence test results of the animal are negative.

 In the US, the following factors should be considered before antirabies treatment is initiated.
 Species of Biting Animal: Wild terrestrial animals (especially skunks, raccoons, foxes, and coyotes) and bats 
are the animals most commonly infected with rabies and are the most important potential source of infection 
for both humans and domestic animals. Unless a wild animal is tested and shown not to be rabid, postexposure 
prophylaxis should be initiated upon bite or non-bite exposure to the animals (see definition in “Type of Exposure” 
below). If treatment has been initiated and subsequent testing in a qualified laboratory shows the exposing 
animal is not rabid, postexposure prophylaxis can be discontinued.1

 The likelihood of rabies in a domestic animal varies from region to region; hence, the need for postexposure 
prophylaxis also varies.1

 Small rodents (such as squirrels, hamsters, guinea pigs, gerbils, chipmunks, rats, and mice) and lagomorphs 
(including rabbits and hares) are almost never found to be infected with rabies and have not been known to 
transmit rabies to humans in the US. Bites from large rodents such as woodchucks (including groundhogs) 
and beavers should be considered as possible rabies exposures, especially in regions where rabies is enzootic 
in raccoons.30 In all cases involving rodents, the state or local health department should be consulted before a 
decision is made to initiate antirabies postexposure prophylaxis.1

 Circumstances of Biting Incident: An UNPROVOKED attack is more likely than a provoked attack to indicate 
the animal is rabid. Bites inflicted on a person attempting to feed or handle an apparently healthy animal should 
generally be regarded as PROVOKED. A currently vaccinated dog, cat, or ferret is unlikely to become infected  
with rabies.1

 Type of Exposure: Rabies is transmitted by introducing the virus into open cuts or wounds in skin or via 
mucous membranes. The likelihood of rabies infection varies with the nature and extent of exposure. Two 
categories of exposure should be considered:
  Bite: Any penetration of the skin by teeth. Bites to highly innervated areas such as the face and hands 
carry the highest risk, but the site of the bite should not influence the decision to begin treatment. Recent 
epidemiologic data suggest that even the very limited injury inflicted by a bat bite (compared with lesions caused 
by terrestrial carnivores) should prompt consideration of postexposure prophylaxis unless the bat is available for 
testing and is negative for evidence of rabies.1

  Non-bite: The contamination of open wounds, abrasions, mucous membranes, or theoretically, scratches 
with saliva or other potentially infectious material (such as neural tissue) from a rabid animal constitutes a non-
bite exposure. In all instances of potential human exposures involving bats, and the bat is not available for testing, 
postexposure prophylaxis might be appropriate even if a bite, scratch, or mucous membrane exposure is not 
apparent when there is reasonable probability that such exposure might have occurred. Postexposure prophylaxis 
can be considered for persons who were in the same room as the bat and who might be unaware that a bite or 
direct contact had occurred (e.g., a sleeping person awakens to find a bat in the room or an adult witnesses a 
bat in the room with a previously unattended child, mentally disabled person, or intoxicated person) and rabies 
cannot be ruled out by testing the bat. Other contact by itself, such as petting a rabid animal and contact with 
blood, urine, or feces (e.g., guano) of a rabid animal, does not constitute an exposure and is not an indication 
for prophylaxis. Because the rabies virus is inactivated by desiccation and ultraviolet irradiation, in general, if 
the material containing the virus is dry, the virus can be considered noninfectious. Two cases of rabies have been 
attributed to probable aerosol exposures in laboratories, and 2 cases of rabies in Texas could possibly have been 
due to airborne exposures in caves containing millions of bats.1 
 The only documented cases for rabies from human-to-human transmission occurred in 8 patients, including 2 
in the US, who received corneas transplanted from persons who died of rabies undiagnosed at the time of death.1 
Stringent guidelines for acceptance of donor corneas have been implemented to reduce this risk.
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 The results of several studies of normal volunteers receiving the postexposure WHO regimen, i.e., “simulated” 
postexposure, showed that with sampling by Days 28 to 30, 205/208 vaccinees had protective titers >0.5 IU/mL.
 No postexposure vaccine failures have occurred in the US since cell culture vaccines have been routinely used.1 
Failures have occurred abroad, almost always after deviation from the recommended postexposure treatment 
protocol.21-24 In 2 cases with bites to the face, treatment failed although no deviation from the recommended 
postexposure treatment protocol appeared to have occurred.25 
 Postexposure Treatment in Children:  In a 10-year serosurveillance study, RabAvert was administered to  
91 children aged 1 to 5 years and 436 children and adolescents aged 6 to 20 years.19 The vaccine was effective in 
both age groups. None of these patients developed rabies.
 One newborn received RabAvert on an immunization schedule of Days 0, 3, 7, 14, and 30; the antibody 
concentration on Day 37 was 2.34 IU/mL. There were no clinically significant adverse events.26

INDICATIONS AND USAGE
 RabAvert is indicated for preexposure vaccination, in both primary series and booster dose, and for 
postexposure prophylaxis against rabies in all age groups.
 Usually an immunization series is initiated and completed with 1 vaccine product.  
No clinical studies have been conducted that document a change in efficacy or the frequency of adverse reactions 
when the series is completed with a second vaccine product. However, for booster immunization, RabAvert was 
shown to elicit protective antibody level responses in persons tested who received a primary series with HDCV.4,11

Preexposure Vaccination: See Table 1 and DOSAGE AND ADMINISTRATION.
 Preexposure vaccination consists of 3 doses of RabAvert 1.0 mL given intramuscularly (deltoid region), 1 each 
on Days 0, 7, and 21 or 281 (see also Table 1 for criteria for preexposure vaccination).
 Preexposure vaccination does not eliminate the need for additional therapy after a known rabies exposure (see 
DOSAGE AND ADMINISTRATION: Postexposure Prophylaxis of Previously Immunized Persons).
 Preexposure vaccination should be offered to persons in high-risk groups, such as veterinarians, animal 
handlers, wildlife officers in areas where animal rabies is enzootic, certain laboratory workers, and persons 
spending time in foreign countries where rabies is endemic. Persons whose activities bring them into contact with 
potentially rabid dogs, cats, foxes, skunks, bats, or other species at risk of having rabies should also be considered 
for preexposure vaccination. International travelers might be candidates for preexposure vaccination if they are 
likely to come in contact with animals in areas where dog rabies is enzootic and immediate access to appropriate 
medical care, including biologics, might be limited.27,28 
 Preexposure vaccination is given for several reasons. First, it may provide protection to persons with 
inapparent exposure to rabies. Second, it may protect persons whose postexposure therapy might be expected 
to be delayed. Finally, although it does not eliminate the need for prompt therapy after a rabies exposure, it 
simplifies therapy by eliminating the need for globulin and decreasing the number of doses of vaccine needed. 
This is of particular importance for persons at high risk of being exposed in countries where the available  
rabies-immunizing products may carry a higher risk of adverse reactions.
 In some instances, booster doses of vaccine should be administered to maintain a serum titer corresponding to 
at least complete neutralization at a 1:5 serum dilution by the RFFIT (Table 1); each booster immunization consists 
of a single dose. See CLINICAL PHARMACOLOGY. Serum antibody determinations to decide upon the need for a 
booster dose is suggested by ACIP and is considered cost effective.

Table 1. Rabies Preexposure Prophylaxis Guide – United States, 1999a

Risk Category and Nature 
of Risk Typical Populations

Preexposure Prophylaxis 
Recommendations

Continuous. Virus present 
continuously, often in  
high concentrations. Specific 
exposures likely to go 
unrecognized. Bite, non-bite, or 
aerosol exposure.

Rabies research lab workers,b 
rabies biologics production 
workers.

Primary course. Serologic 
testing  
every 6 months; booster 
vaccination  
if antibody titer is below 
acceptable level.b

Frequent. Exposure usually 
episodic, with source 
recognized, but exposure might 
be unrecognized. Bite, non-bite, 
or aerosol exposure.

Rabies diagnostic lab workers,b 
spelunkers, veterinarians and 
staff, and animal-control and 
wildlife workers in rabies 
enzootic areas. 

Primary course. Serologic 
testing every 2 years; booster 
vaccination if antibody titer is 
below acceptable level.c

Infrequent (greater than 
population-at-large). Exposure 
nearly always episodic with 
source recognized. Bite or  
non-bite exposure.

Veterinarians and animal-
control and wildlife workers 
in areas with low rabies rates. 
Veterinary students. Travelers 
visiting areas where rabies is 
enzootic and immediate access 
to appropriate medical care 
including biologics is limited.

Primary course. No serologic 
testing or booster vaccination.c

Rare (population-at-large). 
Exposures always episodic with 
source recognized. Bite or  
non-bite exposure.  

US population-at-large, 
including persons in rabies-
epizootic areas.

No vaccination necessary.

a Adapted from the Recommendations of the Advisory Committee on Immunization Practices: Human 
Rabies Prevention – United States, 1999.1

b Judgment of relative risk and extra monitoring of vaccination status of laboratory workers is the 
responsibility of the laboratory supervisor.29

c Minimum acceptable antibody level is complete virus neutralization at a 1:5 serum dilution by rapid 
fluorescent focus inhibition test. A booster dose should be administered if the titer falls below this level.

PRESCRIBING INFORMATION

RabAvert
Rabies Vaccine

Rabies Vaccine for Human Use



Hypersensitivity: RabAvert contains residues of egg and chicken proteins, such as ovalbumin. In instances 
where individuals have developed clinical symptoms of anaphylaxis such as generalized urticaria, upper airway 
(lip, tongue, throat, laryngeal, or epiglottal) edema, laryngeal spasm or bronchospasm, hypotension, or shock, 
following exposure to egg or chicken protein, the vaccine should only be administered by personnel with the 
capability and facilities to manage anaphylaxis post vaccination. 
 Since reconstituted RabAvert contains processed bovine gelatin and trace amounts of neomycin, 
chlortetracycline, and amphotericin B, the possibility of allergic reactions in individuals hypersensitive to these 
substances should be considered when administering the vaccine. 
 Epinephrine injection (1:1,000) must be immediately available should anaphylactic or other allergic  
reactions occur. 
 When a person with a history of hypersensitivity must be given RabAvert, antihistamines may be given; 
epinephrine (1:1,000), volume replacement, corticosteroids, and oxygen should be readily available to counteract 
anaphylactic reactions.
Drug Interactions: Radiation therapy, antimalarials, corticosteroids, other immunosuppressive agents, and 
immunosuppressive illnesses can interfere with the development of active immunity after vaccination and may 
diminish the protective efficacy of the vaccine. Preexposure vaccination should be administered to such persons 
with the awareness that the immune response may be inadequate. Immunosuppressive agents should not be 
administered during postexposure therapy unless essential for the treatment of other conditions. When rabies 
postexposure prophylaxis is administered to persons receiving corticosteroids or other immunosuppressive 
therapy, or who are immunosuppressed, it is important that a serum sample on Day 14 (the day of the fourth 
vaccination) be tested for rabies antibody to ensure that an acceptable antibody response has been induced.1

 HRIG must not be administered at more than the recommended dose, since active immunization to the 
vaccine may be impaired.
 No data are available regarding the concurrent administration of RabAvert with other vaccines.
Carcinogenesis, Mutagenesis, Impairment of Fertility: Long-term studies with RabAvert have not been 
conducted to assess the potential for carcinogenesis, mutagenesis, or impairment of fertility.
Use in Pregnancy: Animal reproductive studies have not been conducted with RabAvert. It is also not known 
whether RabAvert can cause fetal harm when administered to a pregnant woman or can affect reproduction 
capacity. RabAvert should be given to a pregnant woman only if clearly needed. The ACIP has issued 
recommendations for use of rabies vaccine in pregnant women.1

Use in Nursing Mothers: It is not known whether RabAvert is excreted in animal or human milk, but many 
drugs are excreted in human milk. Although there are no data, because of the potential consequences of 
inadequately treated rabies exposure, nursing is not considered a contraindication to postexposure prophylaxis.  
If the risk of exposure to rabies is substantial, preexposure vaccination might also be indicated during nursing.
Pediatric Use: Children and infants receive the same dose of 1 mL, given intramuscularly, as do adults.
 Only limited data on the safety and efficacy of RabAvert in the pediatric age group are available. However, in 
3 studies some preexposure and postexposure experience has been gained12,19,26 (see CLINICAL PHARMACOLOGY: 
Clinical Studies).
Geriatric Use: Clinical studies of RabAvert did not include sufficient numbers of subjects aged 65 and older to 
determine whether they respond differently from younger subjects. Other reported clinical experience has not 
identified differences in responses between the elderly and younger patients.

ADVERSE REACTIONS
 In very rare cases, neurological and neuroparalytical events have been reported in temporal association with 
administration of RabAvert (see WARNINGS). These include cases of hypersensitivity (see CONTRAINDICATIONS, 
WARNINGS, and PRECAUTIONS).
 The most commonly occurring adverse reactions are injection site reactions, such as injection site erythema, 
induration, and pain; flu-like symptoms, such as asthenia, fatigue, fever, headache, myalgia, and malaise; 
arthralgia; dizziness; lymphadenopathy; nausea; and rash. 
 A patient’s risk of acquiring rabies must be carefully considered before deciding to discontinue vaccination. 
Advice and assistance on the management of serious adverse reactions for persons receiving rabies vaccines may 
be sought from the state health department or CDC (see CONTRAINDICATIONS).
 Local reactions such as induration, swelling, and reddening have been reported more often than systemic 
reactions. In a comparative trial in normal volunteers, Dreesen et al..4 described their experience with RabAvert 
compared with an HDCV rabies vaccine. Nineteen subjects received RabAvert and 20 received HDCV. The most 
commonly reported adverse reaction was pain at the injection site, reported in 45% of the HDCV group and 34% 
of the group receiving RabAvert. Localized lymphadenopathy was reported in about 15% of each group. The most 
common systemic reactions were malaise (15% RabAvert vs. 25% HDCV), headache (10% RabAvert vs. 20% 
HDCV), and dizziness (15% RabAvert vs. 10% HDCV). In a recent study in the US5, 83 subjects received RabAvert 
and 82 received HDCV. Again, the most common adverse reaction was pain at the injection site in 80% in the 
HDCV group and 84% in the group receiving RabAvert. The most common systemic reactions were headache 
(52% RabAvert vs. 45% HDCV), myalgia (53% RabAvert vs. 38% HDCV), and malaise (20% RabAvert vs. 17% 
HDCV). None of the adverse events were serious; almost all adverse events were of mild or moderate intensity. 
Statistically significant differences between vaccination groups were not found. Both vaccines were generally  
well tolerated.
 Uncommonly observed adverse events include temperatures above 38°C (100°F), swollen lymph nodes, pain 
in limbs, and gastrointestinal complaints. In rare cases, patients have experienced severe headache, fatigue, 
circulatory reactions, sweating, chills, monoarthritis, and allergic reactions; transient paresthesias and 1 case of 
suspected urticaria pigmentosa have also been reported.
Observed During Clinical Practice (See WARNINGS and PRECAUTIONS): The following adverse reactions 
have been identified during post approval use of RabAvert. Because these reactions are reported voluntarily 
from a population of uncertain size, estimates of frequency cannot be made. These events have been chosen for 
inclusion due to their seriousness, frequency of reporting, causal connection to RabAvert, or a combination of 
these factors:
 Allergic: Anaphylaxis, Type III hypersensitivity-like reactions, bronchospasm, urticaria, pruritus, edema.
 Central Nervous System: Neuroparalysis, encephalitis, meningitis, transient paralysis, Guillain-Barré 
Syndrome, myelitis, retrobulbar neuritis, multiple sclerosis, presyncope, syncope, vertigo, visual disturbance.
 Cardiac: Palpitations, hot flush.
 Local: Extensive limb swelling.
 Skin and Subcutaneous Tissue Disorders: Angioedema.
 The use of corticosteroids to treat life-threatening neuroparalytic reactions may inhibit the development of 
immunity to rabies (see PRECAUTIONS, Drug Interactions).
 Once initiated, rabies prophylaxis should not be interrupted or discontinued because of local or mild systemic 
adverse reactions to rabies vaccine. Usually such reactions can be successfully managed with anti-inflammatory 
and antipyretic agents.

Step 3: Lift up to remove the cap (A) and the attached gray tip cap (B). 
Be careful not to touch the sterile syringe tip (C).

Needle application (these instructions apply to both the green and the orange needles):

Step 1: Twist to remove the cap from the green reconstitution needle.  
Do not remove the plastic cover (G). This needle is the longer of the  
two needles.

Step 2: With one hand, firmly hold syringe (E) by white textured holding 
ring (D). With your other hand, insert needle (F) and twist clockwise until 
it locks into place. Once needle is locked, remove its plastic cover (G). 

The syringe (E) is now ready for use. 

 The package contains a vial of freeze-dried vaccine, a syringe containing 1 mL of sterile diluent, a sterile 
needle for reconstitution, and a sterile needle suitable for IM injection. The longer of the 2 needles supplied is the 
reconstitution needle. Affix the reconstitution needle to the syringe containing the Sterile Diluent for RabAvert. 
Insert the needle at a 45° angle and slowly inject the entire contents of the diluent (1 mL) into the vaccine vial. 
Mix gently to avoid foaming. The white, freeze-dried vaccine dissolves to give a clear to slightly opalescent, 
colorless to slightly pink suspension. Withdraw the total amount of dissolved vaccine into the syringe and replace 
the long needle with the smaller needle for IM injection. The reconstituted vaccine should be used immediately.
 A separate sterile syringe and needle should be used for each patient. Needles must not be recapped and 
should be disposed of properly.
 The lyophilization of the vaccine is performed under reduced pressure and the subsequent closure of the 
vials is done under vacuum. If there is no negative pressure in the vial, injection of Sterile Diluent for RabAvert 
would lead to an excess positive pressure in the vial. After reconstitution of the vaccine, it is recommended to 
unscrew the syringe from the needle to eliminate the negative pressure. After that, the vaccine can be easily 
withdrawn from the vial. It is not recommended to induce excess pressure, since over-pressurization may prevent 
withdrawing the proper amount of the vaccine. 

HOW SUPPLIED
RabAvert product presentation is listed in Table 3.

Table 3. RabAvert Product Presentation

Presentation
Carton NDC 

Number Components
Single-dose kit 50632-010-01 •  1 vial of freeze-dried vaccine containing a single dose  

[NDC 50632-013-01]
•  1 disposable prefilled syringe of Sterile Diluent for reconstitution  

(1 mL) [NDC 50632-011-01]
•  1 small needle for injection (25 gauge, 1 inch) and 1 long needle  

for reconstitution (21 gauge, 1 ½ inch)

 RabAvert should be stored protected from light at 2°C to 8°C (36°F to 46°F). After reconstitution, the vaccine is 
to be used immediately. The vaccine may not be used after the expiration date given on package and container.
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Reporting of Adverse Events: Adverse events should be reported by the healthcare provider or patient to the 
US Department of Health and Human Services (DHHS) Vaccine Adverse Event Reporting System (VAERS). Report 
forms and information about reporting requirements or completion of the form can be obtained from VAERS by 
calling the toll-free number 1-800-822-7967.1 In the US, such events can be reported to Bavarian Nordic: phone: 
 1-800-675-9596.

DOSAGE AND ADMINISTRATION 
 For intramuscular use only. The individual dose for adults, children, and infants is 1 mL.
 In adults, administer vaccine by IM injection into the deltoid muscle. In small children and infants, administer 
vaccine into the anterolateral zone of the thigh. The gluteal area should be avoided for vaccine injections, since 
administration in this area may result in lower neutralizing antibody titers. Care should be taken to avoid injection 
into or near blood vessels and nerves. After aspiration, if blood or any suspicious discoloration appears in the 
syringe, do not inject but discard contents and repeat procedure using a new dose of vaccine at a different site.
Preexposure Dosage:
 Primary Immunization: In the US, ACIP recommends 3 injections of 1 mL each: 1 injection on Day 0 and 1 on 
Day 7, and 1 either on Day 21 or 28 (for criteria for preexposure vaccination, see Table 1).
 Booster Immunization: The individual booster dose is 1 mL, given intramuscularly.
 Booster immunization is given to persons who have received previous rabies immunization and remain at 
increased risk of rabies exposure by reasons of occupation or avocation.
 Persons who work with live rabies virus in research laboratories or vaccine production facilities (for 
continuous-risk category, see Table 1) should have a serum sample tested for rabies antibodies every 6 months. 
The minimum acceptable antibody level is complete virus neutralization at a 1:5 serum dilution by RFFIT. A 
booster dose should be administered if the titer falls below this level.
 The frequent-risk category includes other laboratory workers such as those doing rabies diagnostic testing, 
spelunkers, veterinarians and staff, and animal-control and wildlife officers in areas where rabies is epizootic. 
Persons in the frequent-risk category should have a serum sample tested for rabies antibodies every 2 years and 
if the titer is less than complete neutralization at a 1:5 serum dilution by RFFIT should have a booster dose of 
vaccine. Alternatively, a booster can be administered in the absence of a titer determination.
 The infrequent-risk category, including veterinarians, animal-control and wildlife officers working in areas of 
low rabies enzooticity (infrequent-exposure group), and international travelers to rabies enzootic areas, do not 
require routine preexposure booster doses of RabAvert after completion of a full primary preexposure vaccination 
scheme (Table 1). 
Postexposure Dosage: Immunization should begin as soon as possible after exposure. A complete 
course of immunization consists of a total of 5 injections of 1 mL each: 1 injection on each of Days 0, 3, 7, 14, and 
28 in conjunction with the administration of HRIG on Day 0. For children, see PRECAUTIONS: Pediatric Use.
 Begin with the administration of HRIG. Give 20 IU/kg body weight.
 This formula is applicable to all age groups, including infants and children. The recommended dosage 
of HRIG should not exceed 20 IU/kg body weight because it may otherwise interfere with active antibody 
production. Since vaccine-induced antibody appears within 1 week, HRIG is not indicated more than 7 days after 
initiating postexposure prophylaxis with RabAvert. If anatomically feasible, the FULL DOSE of HRIG should be 
thoroughly infiltrated in the area around and into the wounds. Any remaining volume of HRIG should be injected 
intramuscularly at a site distant from rabies vaccine administration. HRIG should never be administered in the 
same syringe or in the same anatomical site as the rabies vaccine.
 Because the antibody response following the recommended immunization regimen with RabAvert has been 
satisfactory, routine post-immunization serologic testing is not recommended. Serologic testing is indicated in 
unusual circumstances, as when the patient is known to be immunosuppressed. Contact the appropriate state 
health department or CDC for recommendations.
Postexposure Prophylaxis of Previously Immunized Persons: When rabies exposure occurs in a previously 
vaccinated person, that person should receive 2 IM (deltoid) doses (1 mL each) of RabAvert: one immediately and 
one 3 days later. HRIG should not be given in these cases. Persons considered to have been immunized previously are 
those who received a complete preexposure vaccination or postexposure prophylaxis with RabAvert or other tissue 
culture vaccines or have been documented to have had a protective antibody response to another rabies vaccine. If the 
immune status of a previously vaccinated person is not known, full postexposure antirabies treatment (HRIG plus 5 
doses of vaccine) is recommended. In such cases, if a protective titer can be demonstrated in a serum sample collected 
before vaccine is given, treatment can be discontinued after at least 2 doses of vaccine.
Instructions for Reconstituting RabAvert: Parenteral drug products should be inspected visually for 
particulate matter and discoloration prior to administration. If either of these conditions exists, the vaccine should 
not be administered. 

Step 1: With one hand, hold the syringe (E) with the cap pointing 
upward. Be sure to hold the syringe by the white textured holding  
ring (D).

Step 2: With the other hand, grasp the cap (A) and firmly rock it back  
and forth to break its connection to the white textured holding ring (D). 
Do not twist or turn the cap.

 

Manufactured for Bavarian Nordic A/S, 
DK-2900 Hellerup, Denmark (US License No. 2096) 
by GSK Vaccines, GmbH, D-35006 Marburg, Germany.
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Graphic courtesy of the Centers for Disease Control and Prevention, National Center for Emerging and Zoonotic Infectious Diseases

Rabies Case Update 

Environmental Health Specialists from 
Deschutes County Oregon are raising 
awareness on potential hazards and risk 
to the public of rabies. A news release 
issued on July 28, 2023 reports 4 cases 
of positive rabies infection in bats tested 
over the summer of 2023 and warns the 
public to:

❚	 Avoid physical contact with bats — 
healthy, sick, alive, or dead. Be sure to 
keep children and pets away from bats. 

❚	 Do not hand feed or otherwise handle 
stray animals and wildlife.

❚	 Vaccinate all dogs and cats against 
rabies. This protects them and pro-
vides an immune barrier between 
humans and wild animals.

Public health providers are encouraged 
to promote these and other preventative 
measures to their own communities and 
to make known their local agencies the 
public can report any suspected activity 
of sick bats or other sick wildlife. While 

bats play a valuable role in nature, con-
tact with humans should be avoided. Sick 
bats may be seen flopping around on the 
ground or otherwise acting unusual.

To protect your pet, make sure their 
rabies vaccinations are up to date. Dogs, 
cats, and ferrets should be vaccinated 
against rabies at three to six months of 
age. After initial vaccination, a booster is 
required in one year and then every three 
years after that.

Eric Mone, REHS Environmental Health 
Supervisor for Deschutes County Health 
Services commented, “We also work with 
animal control officers, vets, and humane 
societies to partner up on public mes-
saging about the importance of vaxing 
pets against rabies since that not only 
offers excellent protection against rabies 
(though not 100%) it also reduces the 
quarantine period a pet is supposed to do 
if it has an exposure with a bat.”

With regard to the ratio of rabies posi-
tive bats that are tested, Mr Mone stated, 
“the stats show 8% of bats that are sent in 
for testing at the Oregon State University 
Veterinary Diagnostic Lab are positive 
for rabies. That doesn’t mean 8% of any 
bat population is rabies positive, because 
the only bats getting tested are ones that 
are sick, dying, or otherwise acting very 
unusual during the day.”

While many states have implemented 
wildlife vaccination “bait drops” that are 
effective in vaccinating certain wild ani-
mals, this type of immunization is not 
effective on bats therefore humans and 
animals can be at risk. Public health pro-
viders should also be prepared to have 
access to rabies treatment medication 
onhand whenever human to animal con-
tact occurs involving bats or other ani-
mals acting in an unusual manner.

Deschutes County Health Services, 
Oregon.

Bats Lead in U.S. Rabies Risk. Graphic courtesy of the Centers for Disease Control and Prevention

Eric Mone, Environmental Health Specialist, 
Deschutes County Health Services
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HHS Awards Start-Up Funds for Community-Based 
Health Care Providers to Develop Programs to Train 
Medical and Dental Residents in Community Settings

HRSA is awarding nearly $23 million to 46 grantees to plan and 
develop new Teaching Health Center primary care residency 
training programs in community-based settings.  

The U.S. Department of Health and Human Services, through 
the Health Resources and Services Administration (HRSA), 
awarded nearly $23 million to 46 grantees to plan and develop 
Teaching Health Center residency programs in communi-
ty-based settings. While the Teaching Health Center Graduate 
Medical Education (THCGME) Program has existed for over 
a decade, the Biden-Harris Administration is the first to invest 
in the startup costs of planning and developing new Teaching 
Health Center primary care residency programs. The President’s 
FY 2024 budget request also seeks to expand this successful 
program.

While most residency programs are based in hospitals, Teach-
ing Health Center programs prioritize training residents in 
community-based outpatient settings, such as Federally Quali-
fied Health Centers (FQHCs) or community mental health cen-
ters, which primarily serve people in rural and high-need areas. 
These programs are designed to focus training in the settings 
and among patients where primary care clinicians practice. 
This funding announcement will support community-based 
care providers who want to build primary care residency train-
ing programs but haven’t had the resources to develop and start 
a program that will effectively train physicians and dentists to 
practice in community settings. 

“The Biden-Harris Administration is committed to ensuring all 
Americans have access to high-quality, affordable health care — 
and that starts with having a strong health care workforce,” said 
HHS Secretary Xavier Becerra. “We are working hard to invest 
in the next generation of providers and expand access to care, 
especially in rural and high-need areas.” 

“At the Health Resources and Services Administration, growing 
the health care workforce is a top priority,” said HRSA Adminis-
trator Carole Johnson. “The funding we are awarding will allow 
community-based providers to build a physician workforce that 
better reflects the community and is best trained to meet the 
community’s needs.” 

The Teaching Health Center Planning and Development Pro-
gram supports the planning and establishment of residency 
training programs in family medicine, internal medicine, pedi-
atrics, internal medicine-pediatrics, psychiatry, obstetrics and 
gynecology, general dentistry, pediatric dentistry, and geriat-
rics. These planning grants will support the work of building 
a program, developing a training curriculum, recruiting clini-
cal faculty, retooling workflow to integrate residents, and get-
ting accredited, all of which are time-consuming, and require 
resources and staffing.  

Grantees will be better prepared to apply for future HRSA Teach-
ing Health Center Graduate Medical Education (THCGME) 
Program funding rounds with the work of a planning and devel-
opment grant to guide their efforts. THCGME-funded pro-
grams support and train residents in community-based settings.

hhs.gov

Administrator Johnson visited the Visiting Nurses Association of Central 
New Jersey, one of today’s grantees, with Congressman Frank Pallone, 
Ranking Member of the House Energy and Commerce Committee, to 
make this announcement and discuss what the funding means for the 
community. Photo courtesy of the U.S. Department of Health and Human 
Services

Public Health Service Officers Respond  
to Hawaii Wildfires
Behavioral Health Team Provided Support Services to Maui Residents

U.S. Department of Health and Human Services (HHS), through 
the Administration for Strategic Preparedness and Response 
(ASPR), deployed a Behavioral Health Team, consisting of 25 
Public Health Service officers from the U.S. Public Health Ser-
vice (USPHS) Commissioned Corps, to Hawaii to provide 
behavioral health support services to individuals impacted by 
the recent wildfires.

“Tragedies like the Maui wildfires have a profound human 
impact on communities,” said Assistant Secretary for Prepared-
ness and Response Dawn O’Connell. “We are committed to 
doing all we can to assist the people of Hawaii, and we are work-
ing with partners on the ground to assess ongoing needs to sup-
port recovery efforts.”

The specialized USPHS Commissioned Corps team currently 
deployed consists of clinical psychiatrists, psychologists, social 
workers, and nurse practitioners. Public Health Service officers 
started their work on Wednesday by assisting the community 
medical facility in Lahaina with clinical workload. This work 
includes education, behavioral health assessment, and referral 
for adults, children, and families. Public Health Service officers 
will also provide behavioral health services to individuals and 
families as they return home.

“When natural disasters occur and climate-related hazards 
are exacerbated by weather, Public Health Services officers are 
trained and ready to respond to humanitarian missions and 
public health crises,” said Adm Rachel Levine, HHS Assistant 
Secretary for Health. “Residents of Hawaii deserve to have a safe 
place to live and to have their land protected. While our officers 
cannot replace what was lost, they are committed to making this 
nation a healthier, safer place to live and giving individuals, who 
are often in their difficult moments, hope for a better tomorrow.”

The USPHS Commissioned Corps team will bolster response 
efforts from the State of Hawaii, Maui County Government, 
Lahaina Health Center, Federal Emergency Management 
Agency, and ASPR.

“The wildfires have left communities devasted,” said Vice Adm. 
Vivek Murthy, U.S. Surgeon General. “Survivors are grieving the 
loss of loved ones and the loss of their homes and community. 
The mental health impact of such disasters is profound, and I 
am grateful to the Public Health Service officers for providing 
much needed counseling and support as individuals and fam-
ilies begin to rebuild. Public Health Service officers routinely 
provide critical support in the wake of major disasters from hur-
ricanes to tornados to wildfires. I’m thankful for their bravery 
and dedication to helping those in need.”

The USPHS Commissioned Corps is one of the eight uniformed 
services and is part of HHS. Public Health Service officers 
serve throughout the federal government to provide essential 
health care services to underserved and vulnerable populations, 
respond to public health emergencies or global emergencies, 
and lead public health programs and policy development.

Soon after the wildfires, ASPR deployed personnel to Hawaii 
from the National Disaster Medical System and other public 
health personnel to address the health impacts of the disaster. 
The experienced mortuary specialists on the team, along with 
regional response staff, provided support across the state by 
assisting with victim identification and respectfully processing 
human remains.

hhs.gov

Intersection at Hokiokio Place and Lahaina Bypass. Photo credit Zeke 
Kalua, courtesy of Maui County
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33rd Anniversary of the Americans with 
Disabilities Act
Statement from HHS Secretary Xavier Becerra

July 26, 2023 marks 33 years since the signing of the Americans 
with Disabilities Act (ADA). This sweeping legislation protects 
people with disabilities from discrimination by state and local 
governments and employers. It ensures equal access to health-
care, social services, transportation, telecommunications, and 
other critical services. The ADA guaranteed disabled people the 
right to live the lives they want to live, with equal access to all 
our country has to offer.

Passing the ADA was a significant victory in the fight for disabil-
ity rights. In the years since it was passed, our country has made 
strides toward the ADA’s promise of true inclusion. Unfortu-
nately, far too many people with disabilities are still unable get 
the services and supports they need to live in their communi-
ties. Lack of accessible housing and transportation creates insur-
mountable barriers to independence and equal opportunity for 
many. Bias still closes doors, threatening access to vital services 
like health care.

I started my career as a legal aid attorney helping people with 
mental health disabilities and advocating for disability rights — 
and I have continued this work for nearly four decades. I am 
proud of the work HHS is doing to address the health disparities 
of people with disabilities, expand home and community-based 
services, ensure equitable access to health care, and more.

In his proclamation marking the ADA anniversary, President 
Biden calls for action to expand access to home and community 
based services and accessible transportation, improve employ-
ment opportunities, protect voting rights, and more. We must 
challenge ourselves, and our nation, to accelerate our progress 
and make inclusion and equal opportunity for people with dis-
abilities a reality. The fight for disability rights continues, and we 
at HHS remain committed.

hhs.gov

President George H.W. Bush signs the Americans with Disabilities Act 
on July 26, 1990, at the White House. Joining him are Evan Kemp, of 
the Equal Opportunity Employment Commission; the Reverend Harold 
Wilke; Sandra Parrino, of the National Council on Disability; and Justin 
Dart, of the President’s Committee on Employment of People with Dis-
abilities. Photo credit Barry Thumma/AP Images, courtesy of the U.S. Depart-
ment of State’s ShareAmerica.

Xavier Becerra, Secretary, Department of Health and Human Services 
and Co-Chair, President’s Advisory Commission on Asian Americans, 
Native Hawaiians, and Pacific Islanders. Photo courtesy of HHS

HRSA’S Rural Communities Opioid Response Program 
Team Wins 2023 Samuel J. Heyman Service to 
America Medals People’s Choice Award

The Health Resources and Services Admin-
istration (HRSA) is proud to announce 
that today the team of Megan Meacham, 
Allison Hutchings, and Sarah O’Donnell 
from the HRSA Federal Office of Rural 
Health Policy was named the winner of the 
2023 Samuel J. Heyman Service to Amer-
ica Medals People’s Choice Award by the 
Partnership for Public Service. This team 
established the HRSA Rural Communi-
ties Opioid Response Program (RCORP), 
which has helped millions of people in 
rural communities across the country 
receive opioid use disorder prevention, 
treatment, and recovery support services. 

The Service to America Medals, known as 
the Sammies, are often called the “Oscars” 
of public service and represent the very 
best of the federal government.  The Peo-
ple’s Choice Award grants special recog-
nition to the team that receives the most 
votes from the general public, highlight-
ing how the work of the federal govern-
ment resonates in communities. HRSA, an 
agency of the Department of Health and 
Human Services (HHS), provides health 
care to the nation’s highest need communi-
ties and supports training and growing the 
health care workforce. HRSA programs 
include support for rural communities, 
historically underserved communities, 
people with low incomes, people with 
HIV, infants, children, and new parents.  

“I’m thrilled that the work of the HRSA 
Rural Communities Opioid Response 
Program team resonated most with the 
American public,” said HHS Secretary 
Xavier Becerra. “The work to reduce 
the dangers of substance use disorder in 
high-risk rural communities is critically 
important. Thank you to the Partnership 
for Public Service for recognizing this 
excellent, life-saving work.” 

“Our government is powered by dedicated 
public servants like Megan Meacham, 
Allison Hutchings, Sarah O’Donnell, and 
the members of the HRSA Rural Commu-
nities Opioid Response Program team,” 
said HHS Deputy Secretary Andrea Palm. 
“This award recognizes their important 
work on behalf of the American people 
and serves as a reminder of what govern-
ment can achieve.” 

“Megan, Allison, Sarah, and the entire 
HRSA Rural Communities Opioid 
Response Program Team represent the 
best of government service and — like 
all of our work at HRSA — they are driv-
ing change by helping communities get 
the health care services and supports 
they need,” said HRSA Administrator 
Carole Johnson. “Their work to prevent 
and respond to the opioid crisis is mak-
ing a real difference on the ground as 
rural communities have expanded treat-
ment sites, grown their prevention strat-
egies, and built and sustained pathways 
to recovery.  Our People’s Choice Award 
winning team is an incredible example of 

the work being done every day at HRSA 
to make a difference in the lives of peo-
ple across the country who need health 
care services.  We are very proud of their 
leadership and their embodiment of the 
HRSA mission.”

To help tackle the public health crisis of 
opioid use disorder in rural communi-
ties, Meacham, Hutchings, and O’Don-
nell created the Rural Communities 
Opioid Response Program. The funding 
provided through the program allows 
grant recipients to provide services tai-
lored to the needs of their communities 
and pilot innovative practices.

To date, the program has invested over 
$500 million and served more than 4 mil-
lion rural individuals in over 1,800 rural 
counties across 47 states and two terri-
tories. Through RCORP, HRSA has sup-
ported training approximately 634,000 
service providers, paraprofessional staff 
and community members. 

hhs.gov

The 2023 Samuel J. Heyman Service to America Medals People’s Choice award winner, the Health 
Resources and Services Administration’s Rural Communities Opioid Response Program Team rep-
resented by Sarah O’Donnell, Allison Hutchings, and Megan Meacham. Photo credit Joshua Roberts, 
for the Partnership for Public Service
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HHS Announces Nearly $9 Million to Increase the 
Number of Substance Use Disorder Clinicians in 
Underserved Communities
Awards will increase the number of clinicians trained to provide integrated mental health 
and substance use disorder services 

The U.S. Department of Health and Human Services (HHS), 
through the Health Resources and Services Administra-
tion (HRSA), has announced awards of nearly $9 million to 
strengthen and expand the mental health and substance use 
workforce in underserved and rural communities.  This funding 
will provide support to 20 grantees to train health care provid-
ers to provide care for individuals in need of mental health and 
substance use services.  

“Thanks to President Biden, we are transforming and expand-
ing behavioral health support across our country,” said Secre-
tary Becerra. “These funds make it easier for more individuals 
and families to access the mental health support, treatment and 
recovery services, and other help they need and deserve.”

“At HRSA we are committed to helping people get mental health 
and substance use disorder services, particularly in places that 
have generally had limited access to behavioral health care,” said 
HRSA Administrator Carole Johnson. “These investments are 
part of HRSA’s commitment to training more providers to meet 
the need for mental health and substance use disorder preven-
tion, treatment, and recovery services.” 

Addressing the mental health crisis and overdose epidemic are 
top priorities for the Biden-Harris Administration, and part of 
President Biden’s Unity Agenda for the nation. The Administra-
tion has invested $3.7 billion through the American Rescue Plan 
and more than $800 million through the Bipartisan Safer Com-
munities Act as part of President Biden’s comprehensive efforts 
to improve access to mental health care, prevent overdoses, and 
save lives. These investments enabled the expansion of lifesaving 
prevention, treatment, and recovery support services in com-
munities throughout the country, including the transition to 988 
Suicide and Crisis Lifeline in July 2022.  

The Biden-Harris Administration is committed to improving 
and expanding behavioral health services. President Biden’s 
strategy to address the nation’s mental health crisis includes 
integrating mental health and substance use treatment into pri-
mary care settings and making significant investments in the 
mental health workforce. 

The Integrated Substance Use Disorder Training Program will 
establish a foundation of skills and expertise for communi-
ty-based programs and increase the number of nurse prac-
titioners, physician assistants, health service psychologists, 
counselors, nurses, and social workers who are trained to pro-
vide mental health and substance use disorder treatment, 
including opioid use disorder services.

For a detailed breakdown of awards, visit: https://bhw.hrsa.gov/
funding/integrated-sud-training-program-awards

hhs.gov
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Addiction medicine specialists provide evidence-based prevention, 
evaluation, diagnosis, treatment, and medical management services for 
patients with unhealthy substance use or substance-related health conditions. 
Family members who are affected by a loved one’s substance use or 
addiction can also seek help from addiction medicine specialists.7 Addiction 
medicine specialists are trained in addiction neurobiology and how to use 
screening and assessment tools, diagnosis and treatment planning tools, 
and communication strategies, including motivational interviewing. They 
generally have extensive experience working with patients with SUDs and 
have been trained in how to communicate effectively with these patients. 
Addiction medicine specialists work closely with other clinicians to ensure 
coordination of care. Photo courtsy of the CDC

Photo courtesy of the Substance Abuse and Mental Health Services Administration

Risk of Developing Heart Failure Much Higher  
in Rural Areas vs. Urban
Large NIH-supported study showed that rural-dwelling Black men are at greatest risk

Adults living in rural areas of the United 
States have a 19% higher risk of develop-
ing heart failure compared to their urban 
counterparts, and Black men living in 
rural areas have an especially higher risk 
— 34%, according to a large observa-
tional study supported by the National 
Institutes of Health.

The study, one of the first to look at the 
link between living in rural America and 
first-time cases of heart failure, under-
scores the importance of developing 
more customized approaches to heart 
failure prevention among rural residents, 
particularly Black men. The study was 
largely funded by the National Heart, 
Lung, and Blood Institute (NHLBI), part 
of NIH, and the findings, produced in 
collaboration with Vanderbilt University 
Medical Center, Nashville, Tennessee, 
publish today in JAMA Cardiology.

“We did not expect to find a differ-
ence of this magnitude in heart failure 
among rural communities compared to 
urban communities, especially among 
rural-dwelling Black men,” said Véro-
nique L. Roger, MD, MPH, the study’s 
corresponding author and a senior 
investigator with the Epidemiology and 
Community Health Branch in NHLBI’s 
Division of Intramural Research. “This 
study makes it clear that we need tools 
or interventions specifically designed 
to prevent heart failure in rural popula-
tions, particularly among Black men liv-
ing in these areas.”

Study co-author Sarah Turecamo, a 
fourth-year medical student at New York 
University Grossman School of Medi-
cine, New York City, and part of the NIH 
Medical Research Scholars Program, 

agreed. “It is much easier to prevent heart 
failure than to reduce its mortality once 
you have it,” Turecamo said.

Researchers from NHLBI and Vanderbilt 
University Medical Center analyzed data 
from The Southern Community Cohort 
Study, a long-term health study of adults 
in the southeastern United States. They 
compared the rates of new onset heart 
failure among rural and urban residents 
in 12 states (Alabama, Arkansas, Flor-
ida, Georgia, Kentucky, Louisiana, Mis-
sissippi, North Carolina, South Carolina, 
Tennessee, Virginia, and West Virginia). 
The population, which included 27,115 
adults without heart failure at enroll-
ment, were followed for about 13 years. 
Nearly 20% of participants lived in rural 
areas; the remainder lived in urban areas. 
Almost 69% were Black adults recruited 
from community health centers that care 
for medically underserved populations.

At the end of the study period, the 
researchers found that living in rural 
America was associated with an increased 
risk of heart failure among both women 

and Black men, even after adjustment 
for other cardiovascular risk factors and 
socioeconomic status. Overall, the risk 
of heart failure was about 19% higher in 
rural residents than their urban counter-
parts. However, Black men living in rural 
areas had the highest risk of all — a 34% 
higher risk of heart failure compared to 
urban-dwelling Black men.  

The study showed white women living in 
rural areas had a 22% increased risk of 
heart failure compared to white women 
in urban areas, and Black women had 
an 18% higher risk compared to Black 
women in urban areas. No association 
was found between rural living and heart 
failure risk among white men.

The exact reasons behind these rural-ur-
ban health disparities are unclear and 
are still being explored. Researchers said 
a multitude of factors may be at play, 
including structural racism, inequities in 
access to health care, and a dearth of gro-
cery stores that provide affordable and 
healthy foods, among others.

Illustration courtesy of the Centers for Disease Control and Prevention.
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“Finding an association between living in 
rural areas and an increased incidence of 
heart failure is an important advance, espe-
cially given its implications for helping to 
address geographic-, gender-, and race-
based disparities,” said David Goff, MD, 
PhD, director of NHLBI’s Division of Car-
diovascular Sciences. “We look forward 
to future studies testing interventions to 
prevent heart failure in rural populations 
as we continue to fight heart disease, the 
leading cause of death in the U.S.”

Heart failure is a chronic and progres-
sive condition that develops when the 
heart does not pump enough blood for 
the body’s needs. Common symptoms 
include shortness of breath during daily 
activities or trouble breathing when lying 
down. The condition, which has few 
treatment options, affects about 6.2 mil-
lion American adults.

Heart failure can be prevented by fol-
lowing a heart-healthy lifestyle. NHLBI’s 
Roger, who is also a practicing cardiol-
ogist, noted one of the biggest contrib-
utors to heart failure is hypertension, or 
high blood pressure, which Black men 
experience at disproportionately high 
levels. The condition should be inten-
sively managed by checking blood pres-
sure regularly and taking medications as 
prescribed. Other ways to reduce heart 
failure risk include avoiding all forms of 
tobacco, eating healthy, and exercising.

Research reported in this study was 
funded by the NIH Medical Research 
Scholars Program, a public-private part-
nership supported jointly by NIH and 
contributions to the Foundation for the 
NIH. The research was also supported 
by the NHLBI’s Division of Intramural 
Research, the NHLBI Training Award 

in Cardiovascular Research (T32 367 
HL007411), the Intramural Research 
Program of the National Institute on 
Minority Health and Health Disparities, 
the National Cancer Institute (grants R01 
CA092447 and 368 U01 CA202979), and 
supplemental funding from the Amer-
ican Recovery and Reinvestment Act 
(3R01 CA 029447-0851). The Southern 
Community Cohort Study is funded by 
the National Cancer Institute. For a com-
plete listing of funding support, please 
see the published journal article.

References:

Study “Rurality and heart failure: The South-
ern Community Cohort Study”.

JAMA Cardiology. doi: https://doi.
org/10.1001/jamacardio.2022.5211

Photo courtesy of the National Institutes of Health, National Library of Medicine.

Unlocking the Mysteries of a Heart Disease Trigger
What researchers are learning about clonal hematopoiesis

As the body ages, it is normal for changes in cells to occur. 
“Cells divide every day and mutations happen,” said Emma 
M. Groarke, MB, an attending hematologist and researcher in 
NHLBI’s Hematopoiesis and Bone Marrow Failure Laboratory. 
“Most of the time they don’t have any effect.”

Yet, for some people, mutations in blood-forming cells can mul-
tiply and lead to something called clonal hematopoiesis. For 
a small subgroup of those who have it, this can significantly 
increase risks for developing heart disease, blood cancer, and 
other conditions.

Clonal hematopoiesis mostly affects the elderly — about 10-20% 
of adults ages 70 and older have it while younger adults rarely 
do. These mutations are often not detected through traditional 
physical exams, and many people who have them do not experi-
ence complications. “Many of these mutations are low risk,” said 
Groarke. “A lot of times they just happen naturally with age, and 
most people remain healthy.”

So how do doctors identify the people with high-risk mutations? 
And how do they create personalized therapies to modify those 
risks and track conditions associated with clonal hematopoie-
sis? These are questions NIH-supported researchers have been 
studying and seek to answer.

Here is what they know so far:

Few people have high-risk mutations, but for those who 
do the risks are especially high
People can have different types of clonal hematopoiesise. When 
leukemia-like mutations occur in at least 2% of blood-forming 
cells and without underlying blood conditions, it’s called clonal 
hematopoiesis of indeterminate potential (CHIP). When unex-
plained blood conditions or abnormal blood cell counts are 
present, it is called clonal cytopenia of unknown significance 
(CCUS).

Researchers have discovered that when it comes to heart disease 
and blood cancers, only a tiny fraction of adults with CHIP and 
CCUS face increased risks. But for high-risk adults, the risks are 
strikingly high.

Investigators using data from the Atherosclerosis Risk in Com-
munities (ARIC) study found that most adults ages 70 and older 
with clonal hematopoiesis — about 60% — had low-risk muta-
tions and no additional risks for cardiovascular disease. These 
findings published in JAMA Network Openexternal link. Sig-
nificantly, however, the 6% of adults with high-risk mutations 
had a nearly three-times increased risk for having a fatal heart 
attack or stroke.

A tool can help calculate risks 
To help identify adults who have increased risks for developing 
cardiovascular disease or cancer, researchers use a clonal hema-
topoiesis risk calculatorexternal link. To determine a person’s 
risk, they can input multiple factors, including the type of muta-
tion someone has, how many mutations they have, the propor-
tion of cells with mutations, and other variables, such as age and 
blood cell counts.

Adults with high-risk mutations and increased risks for heart 
disease can then work with a physician to help offset those risks, 
such as by taking steps to prevent the disease from developing 
or by considering secondary approaches, such as statin therapy.

However, Pradeep Natarajan, MD, the director of preventive car-
diology at Massachusetts General Hospital and an associate pro-
fessor of medicine at Harvard Medical School, noted that even 

Photo courtesy of the National Heart, Lung, and Blood Institute
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with these steps the inflammation driving cardiovascular risks is 
still there. This is why he and others have been studying how to 
inhibit or quell inflammatory pathways linked to specific muta-
tions. This approach is similar to personalizing cancer therapy. 

“We are all trying to be oncologists,” said Natarajan. “Where 
there are great examples of drivers of disease, we are trying to 
target those drivers.”

Clinical trials for treatment are launching 
As researchers improve their understanding of clonal hematopoi-
esis, they are supporting clinical trials to identify new treatments.

Two new studies, including a phase 1 and phase 2 trial, are investi-
gating if altering inflammatory pathways among adults with heart 
disease who have TET2 CHIP mutations (which are often linked 
to heart disease) may improve outcomes. The phase 1 study is 
testing the benefits of inhibiting the NLRP3 pathway, while the 
phase 2 study is assessing the outcomes of altering IL-6 and IL-18 
pathways in adults with DNMT3A and TET2 CHIP mutations.

A sub-analysis of the Canakinumab Anti-inflammatory Throm-
bosis Outcomes Study (CANTOS) previously found that an 

antibody used to block the inflammatory pathway IL-1β signifi-
cantly reduced risks for cardiovascular events, including heart 
attack and stroke, among adults with TET2 CHIP mutations 
who had heart disease. Yet, more research is needed to validate 
these findings. Researchers are also studying ways to update 
therapies to target JAK2 mutations to offset cardiovascular risks.

“We went from not even knowing the condition existed 10 years 
ago to testing therapies,” said Alexander G. Bick, MD, PhD, an 
assistant professor of medicine at Vanderbilt University Medical 
Center. “That’s an example of how quickly precision medicine is 
moving.”

Clonal hematopoiesis research is advancing new 
scientific frontiers
As therapeutic research advances, teams of specialists, includ-
ing geneticists, hematologists, cardiologists, and oncologists, 
have established clonal hematopoiesis clinics to help adults 
with high-risk mutations navigate their care. “We don’t want to 
tell people they have a disease that isn’t really a disease,” said 
Groarke. “Rather, we want to select the patients who are at risk 
and follow them more closely.”

Groarke is leading a 10-year natural history study to assess how 
clonal hematopoiesis may influence other facets of health and 
disease. This includes studying links to metabolic conditions, 
infections, vitamin levels, and chronic lung and liver disease. 
Researchers are also studying instances, such as with telomere 
disorders, where these mutations may thrive.

Additionally, other investigators have launched trials to study 
how clonal hematopoiesis may coexist with or enhance risks for 
conditions like heart failure, pulmonary embolisms, and lupus. 
Surprisingly, investigators found that CHIP is associated with a 
reduced incidence of Alzheimer’s disease.

“CHIP causes inflammation, which causes coronary artery dis-
ease and heart failure and contributes to strokes, but in Alz-
heimer’s it is something completely different,” said Bick. He 
explained that with Alzheimer’s disease, the mutated cells seem 
to clear out instead of fuel the growth of inflammatory plaque. 
“It’s an example of how these somatic mutations are opening up 
a window to biology that we didn’t even know existed.”

“Clonal hematopoiesis is just the tip of the iceberg,” said Natara-
jan. Researchers are working to better detect and prevent other 
diseases through an NIH consortium that’s studying additional 
types of acquired mutations throughout the body.

“It will be a new frontier for understanding not just the genome 
we’re born with, but the genome that each and every cell in our 
body has (that can occur over time),” added Bick.

nhlbi.nih.gov

Panel A: An illustration showing how MRI can take cross-sectional 
images at any angle through the body. Panel B: A 3-D angiogram exam-
ining blood vessels coming off the aorta, the artery that connects the out-
put of the heart to the rest of the body. Panel C: Three MRIs of the heart 
of a patient with a small heart attack, and who has much more heart 
muscle at risk. Illustration credit Shutterstock courtesy of the National Heart, 
Lung, and Blood Institute

Reduced Blood Lead Levels Linked to Lower Blood 
Pressure in American Indians
Reductions correlated with long-term cardiovascular health improvements  
in NIH-funded study

Researchers have linked a decade-long decline in the blood 
lead levels of American Indian adults to long-term cardiovas-
cular health benefits, including reduced blood pressure lev-
els and a reduction in a marker associated with hypertrophic 
cardiomyopathy and heart failure. The research, supported by 
the National Institutes of Health, found that adults who had the 
greatest reductions in blood lead levels saw their systolic blood 
pressure fall by about 7 mm Hg, an amount comparable to the 
effects of blood pressure-lowering medication. Lead exposure is 
known to harm the health of children by damaging the brain 
and nervous system and slowing growth and development. It 
has also been associated with increased risks for heart disease 
in adults. The findings published in the Journal of the American 
Heart Association(link is external).

“This is a huge win for public health, especially since many 
American Indians can face higher risks for elevated lead lev-
els,” said Anne E. Nigra, PhD, the senior study author and an 
assistant professor of environmental health sciences at Colum-
bia University Mailman School of Public Health, New York City. 
“Compared to the general U.S. population, American Indian 
communities experience both a higher burden of cardiovascu-
lar disease and elevated metal exposure. We saw that even small 
decreases in a person’s blood lead levels can have meaningful 
health outcomes.”

Investigators partnered with 285 American Indian adults in the 
Strong Heart Family Study, an extension of the Strong Heart Study, 
the largest and longest study of cardiovascular health outcomes 
and risk factors among American Indian adults. Participants 
lived in one of four tribal communities in Arizona, Oklahoma, 
North Dakota, or South Dakota. The authors explained that fea-
tures of the built environment can lead to elevated lead expo-
sure in tribal communities. This includes being exposed to lead 
through well water, local waterways, foods, including canned 
goods, herbs, and spices, as well as paint and dust.

For this retrospective review, the researchers looked at blood 
lead levels and blood pressure readings over time. Lead was first 
measured in blood collected during a 1997-1999 study visit and 
again in blood collected during a follow-up visit between 2006-
2009. During these visits, participants had their blood pressure 
taken and participated in medical exams that included echo-
cardiographs, a test to assess the heart’s structure and function. 

To support equal comparisons among participants, research-
ers controlled for multiple factors, including social variables, 
including education and income, cardiovascular disease risks, 
and medical history.

At the start of the study, the average blood lead level was 2.04 µg/
dL. Throughout the study, the average blood lead level fell by 0.67 
µg/dL, or 33%. The most significant changes occurred in partic-
ipants with average starting blood lead levels of 3.21 µg/dL and 
who experienced reductions of about 1.78 µg/dL, or 55%. This 
drop was linked to a 7 mm Hg reduction in systolic blood pressure.

Nigra and the study authors credit these improvements in large 
part to public health policies and efforts implemented in recent 
decades to reduced lead exposure through paint, gasoline, water, 
plumbing, and canned items. The decline in blood lead levels 
observed in the study are similar to those seen in the general 
U.S. population in recent years, but exposure to elevated levels 
of lead and other metals have been disproportionately higher 
among American Indians.

“This is a sign that policies and awareness and education cam-
paigns in these communities to reduce blood lead levels are 
working,” said Mona Puggal, MPH, an epidemiologist in the 
Division of Cardiovascular Sciences at the National Heart, Lung, 
and Blood Institute (NHLBI). “The reductions in blood pressure 
are comparable to improvements one sees with lifestyle changes, 
such as getting 30 minutes of daily exercise, reducing salt intake, 
or losing weight.”

The investigators noted the importance of also conducting this 
research in other communities, especially for populations with 
elevated risks for lead exposure and cardiovascular disease.

“More research needs to be done to determine how environ-
mental agents exacerbate cardiovascular and other diseases, and 
more needs to be done to improve the environmental health of 
American Indians,” said Lindsey A. Martin, Ph.D., a health sci-
ence administrator at the National Institute of Environmental 
Health Sciences (NIEHS), also part of NIH.

This research was funded by NIEHS and NHLBI.

nih.gov
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Daily Statin Reduces Heart Disease Risk among 
Adults Living with HIV
NIH-funded clinical trial finds cholesterol-lowering treatment reduced cardiovascular 
events by 35%

A National Institute of Health-supported study found that 
statins, a class of cholesterol-lowering medications, may offset 
the high risk of cardiovascular disease in people living with HIV 
by more than a third, potentially preventing one in five major 
cardiovascular events or premature deaths in this population. 
People living with HIV can have a 50-100% increased risk for 
cardiovascular disease. The findings are published in the New 
England Journal of Medicine.

“This research suggests that statins may provide an accessible, 
cost-effective measure to improve the cardiovascular health 
and quality of life for people living with HIV,” said Gary H. 
Gibbons, MD, director of the National Heart, Lung, and Blood 
Institute (NHLBI), a study funder. “Additional research can fur-
ther expand on this effect, while providing a roadmap to rapidly 
translate research findings into clinical practice.”

For the double-blinded phase 3 trial, known as Randomized 
Trial to Prevent Vascular Events in HIV (REPRIEVE) study, 
researchers randomized participants into either a treatment 
group, where they received a daily statin — in this case pitavasta-
tin calcium — or a control group, where they received a placebo 
pill that contained no medication. The researchers followed par-
ticipants for about five years, but ended the trial early when they 
discovered the treatment benefits outweighed potential risks.

To understand the benefits, the researchers compared how often 
participants in each group experienced major cardiovascular 
events, including heart attacks, strokes, or surgery to open a 
blocked artery. They found participants who took daily pitavas-
tatin had 35% fewer major cardiovascular events than those who 
took a placebo. The researchers also measured the number of 
deaths in combination with major cardiovascular events during 
the study period and found participants in the treatment group 
were 21% less likely than those in the placebo group to experi-
ence these events. Additionally, those who took pitavastatin had 
a 30% reduction in their low-density lipoprotein (LDL) choles-
terol levels.

“Lowering LDL cholesterol levels reduces risks for cardiovas-
cular events, like having a heart attack and stroke, but these 
findings suggest there may be additional effects of statin ther-
apy that explain these reduced risks among people living with 
HIV,” said Steven K. Grinspoon, MD, the study chair who is also 
a professor of medicine at Harvard University and chief of the 

metabolism unit at Massachusetts General Hospital. “Ongoing 
research about how statin therapy may affect inflammation and 
increased immune activation among people with HIV may help 
us better understand the additional benefits we’re seeing with 
this treatment approach.” 

To support optimal health outcomes among the study partic-
ipants, researchers required those who enrolled to have nor-
mal liver and kidney function. They were also required to take 
antiretroviral therapy, which itself is critical to reducing the risk 
of HIV complications and related comorbidities, including car-
diovascular disease.

REPRIEVE began in 2015 and enrolled 7,769 adults, ages 40-75, 
from 145 sites in 12 countries. Adults in the study were an aver-
age age of 50 and had low-to-moderate risks for cardiovascu-
lar disease, which meant they normally would not have been 
prescribed statins. Women accounted for 31% of participants. 
Approximately 41% of study participants identified as Black, 
35% as white, 15% as Asian, and 9% as another race.

The researchers noted more work needs to be done to determine 
how these results will impact guidelines for the care of people 
living with HIV.

“Our goal with REPRIEVE was to validate an intervention to 
improve the lives of people with HIV,” said Hugh Auchincloss, 
MD, acting director of the National Institute of Allergy and 
Infectious Diseases (NIAID), the study sponsor. “This study, 
supported by thousands of participants and researchers, repre-
sented a global recognition that as HIV management has grown 
more successful, we also need to address the comorbidities such 
as cardiovascular diseases that afflict people with HIV.” 

According to the World Health Organization, more than 38 mil-
lion people worldwide live with HIV, a virus that suppresses the 
body’s immune system if untreated. About 1.5 million new HIV 
cases were diagnosed in 2021.

The REPRIEVE study was partially funded through grants from 
NHLBI (U01HL123336, U01HL123339) and NIAID (UM1 
AI068636, UM1 AI106701).

nih.gov

Pregnancy Complications Increase and Unmask 
Short- and Long-term Cardiovascular Risk for People 
with Obesity
NIH-supported research provides broader understanding of how cardiovascular disease 
risk manifests following pregnancy

Having obesity before and during early 
pregnancy appears to be a strong indi-
cator of risk for developing future car-
diovascular disease and was significantly 
linked with adverse outcomes during 
pregnancy such as high blood pressure, 
preeclampsia, and gestational diabetes, 
according to a study published in Cir-
culation Research(link is external) that 
was funded by the National Institutes of 
Health. Researchers have known obesity 
is a risk factor for cardiovascular disease 
and pregnancy complications related to 
blood pressure. However, they did not 
know which factors — obesity or the 
pregnancy complications — played larger 
roles in influencing a person’s cardiovas-
cular disease risk years after pregnancy.

While having adverse pregnancy out-
comes was linked with increased cardio-
vascular disease risks during pregnancy, 
the complications accounted for a small 
percentage of increased cardiovascular 
disease risks in the years following preg-
nancy for people with obesity.

“We’re finding that certain pregnancy 
complications are unmasking and then 
increasing cardiovascular disease risks, 
such as obesity, that were already pres-
ent. This study provides insight into 
potential timing for interventions for 
people with overweight or obesity who 
are thinking about pregnancy,” said Vic-
toria L. Pemberton, RNC, a study author 
and researcher in the Division of Cardio-
vascular Sciences at the National Heart, 
Lung, and Blood Institute (NHLBI), part 
of NIH.

The researchers analyzed data collected 
from the nuMoM2b Heart Health Study  

of more than 4,200 first-time mothers — 
about half of whom had overweight or 
obesity. They compared the participants’ 
pregnancy experience to their health two 
to seven years later. They found moth-
ers who were overweight or had obesity 
during the first trimester of pregnancy 
had about twice the risk for developing 
gestational diabetes or having a preg-
nancy complicated by high blood pres-
sure, compared to participants with a 
normal body weight. These mothers also 
had increased risks for developing car-
diovascular disease risks after pregnancy.

In comparison, pregnancies complicated 
by high blood pressure explained just 
13% of future risks for developing high 
blood pressure if a person had obesity. 
Likewise, gestational diabetes explained 
only 10% of future risks for diabetes.

“We want to do everything we can to 
support a person’s heart health, but espe-
cially around the time of pregnancy – 
before, during, and in early pregnancy,” 
said Sadiya S. Khan, MD, the study’s lead 
investigator, a preventive cardiologist, 
and an associate professor of medicine 
at Northwestern University Feinberg 
School of Medicine, Chicago. “That 

includes achieving and maintaining a 
healthy body weight, knowing your heart 
health numbers, and finding ways to stay 
physically active.”

For some complications the researchers 
found body weight did not factor into 
risks. For example, people with over-
weight or obesity did not have increased 
risks for having a preterm birth or a 
baby with a low birthweight. Addition-
ally, researchers found among all partici-
pants, those experiencing preterm births 
had increased risks for having high blood 
pressure, high blood sugar, or high cho-
lesterol a few years after pregnancy. Hav-
ing a baby born with a low birthweight 
wasn’t found to increase risks.

“Looking for ways to support and optimize 
a person’s cardiovascular health is still of 
the utmost importance if someone has 
had an adverse pregnancy outcome,” said 
Khan. “However, if we really want to make 
a difference in improving cardiovascular 
health and preventing these pregnancy 
outcomes, we have to shift to the pre-preg-
nancy and early pregnancy space.”

To learn about heart health and preg-
nancy, visit https://www.nhlbi.nih.gov/
health-topics/education-and-aware-
ness/heart-truth/listen-to-your-heart/
heart-health-and-pregnancy.

nih.gov
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Alabama, Kentucky, Louisiana, and Mis-
sissippi to conduct a variety of health 
exams on adult residents ages 25 to 64 
who volunteer for the study. Already it’s 
been to four counties (two in Alabama 
and two in Mississippi), and about 2,100 
participants, roughly half the study’s goal 
of 4,600 enrollees, have been tested.

Researchers have been looking at routine 
measures like blood pressure, cholesterol, 
and blood sugar levels, as well as images 
of the participants’ heart and lungs. They 
also have been administering surveys 
focused on the social determinants of 
health — the conditions in which peo-
ple grow up, live, work, and play. Those 
include questions about education levels, 
income, neighborhoods, social stresses, 
and lifestyle, all of which give research-
ers insights they would never get from 
health exams alone. 

“So far, we’re seeing striking health chal-
lenges, including heart disease at a younger 

age, as well as high rates of obesity,” said 
Ramachandran, a former principal investi-
gator for the NHLBI’s Framingham Heart 
Study, which has followed over 14,000 
people since 1948. “Diseases that we saw 
in participants of the Framingham Heart 
Study at age 75 are occurring in these rural 
populations at age 50.” 

While it’s too early to publish comprehen-
sive results from the study, some initial 
results might be published in early 2024, 
he said. Data collected by the researchers 
will be shared with the participants, who 
will be encouraged to share the informa-
tion with their healthcare providers. If 
they do not have a provider, the research-
ers will refer them to local healthcare 
professionals. Some health data also will 
be shared with County officials to help 
them design improved healthcare poli-
cies and programs for the region.

“One of the keys to the success of our 
project is building up community trust, 

and we’re doing that by working closely 
with local community leaders,” Ramach-
andran said. “The community has wel-
comed us, and we hope this study will 
serve as a call to action to improve rural 
health in the South.”

The study, which is funded through 
2025, involves a collaboration with over 
50 investigators at 15 institutions nation-
wide. Researchers hope it will be renewed 
so they can re-examine the participants 
during a second visit and see how the 
diseases have progressed or whether 
improvements have occurred.

References:

For more information about NHLBI studies 
on rural COPD please visit: 

https://www.nhlbi.nih.gov/news/2023/mak-
ing-strides-address-copd-rural-communities

nhlbi.nih.gov
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A High-tech Research Clinic on Wheels
NHLBI study assesses health of residents in rural South for heart, lung disease

Adults in the rural South region, which 
includes Appalachia and the Mississippi 
Delta, have some of the highest rates of 
heart disease, obesity, high blood pres-
sure, and chronic obstructive pulmonary 
disease (COPD) in the country. Heart fail-
ure rates, for example, are 19% higher in 
the rural South than in urban areas, while 
COPD rates are twice as high. It takes a 
toll as rural residents tend to live shorter 
lives, compared with urban residents.

No one knows exactly why the disease 
rates are so high, but researchers sup-
ported by the NHLBI are determined to 
find out.

Since 2021, they have been conducting 
the Risk Underlying Rural Areas Longitu-
dinal (RURAL) Cohort Study, a long-term 
research project aimed at uncovering the 
roots of these disparities. The research-
ers hope their findings will lead to actions 
and policies that help improve the health 
of the estimated 45 million people liv-
ing in the region, which includes some of 
the poorest and most remote areas of the 
country.

In fact, it can take hours to reach health 
care in some parts of the region, for 
example.

To address this problem, the RURAL 
researchers have come up with a unique 
solution: They’ve built a state-of-the-art 
mobile exam unit, or MEU, that will bring 
to the region badly needed health technol-
ogies that make it possible for research-
ers to get the information they need. The 
MEU is basically a massive tractor-trailer 
— about 52 feet long and weighing 53,000 
pounds (26.5 US tons) — with the func-
tionality of an urban primary care office. 

The custom-made unit houses a high-
tech medical imaging room, examination 
room, laboratory, and waiting room.

David C. Goff, MD, PhD, director of the 
NHLBI’s Division of Cardiovascular Sci-
ences, said there’s great value in a study 
like this. “We know a lot about the health 
of urban populations, but there is a crit-
ical gap in research data regarding the 
health of people in the rural South that 
needs to be addressed,” he said. “In par-
ticular, we’d like to help reduce the region’s 
high burden of heart and lung diseases, 

the number one and number six lead-
ing causes of death in this country. The 
RURAL study is an important step toward 
that goal.”

“This is one of the first epidemiologi-
cal cohort studies of its kind conducted 
in the rural South,” said Vasan Ramach-
andran, MD, a co-leader of the RURAL 
Cohort Study and a professor and dean of 
the School of Public Health at the Univer-
sity of Texas Health Science Center at San 
Antonio.

According to Ramachandran, the region’s 
health decline first became noticeable in 
the 1980s, and it has steadily worsened. 
Researchers think they know at least some 
of what’s contributing to the decline: vast 
food insecurity, poor access to healthcare, 
excess weight, and high rates of smok-
ing. But they have had difficulty studying 
the area in detail — and broadly— due in 
part to its remoteness and lack of research 
infrastructure. The vehicle is scheduled 
to travel through 10 rural counties in 

Photo courtesy of the National Heart, Lung, and 
Blood Institute

David C. Goff, Jr., MD, PhD, is Director, Divi-
sion of Cardiovascular Sciences, National 
Heart, Lung, and Blood Institute, National 
Institutes of Health. Photo courtesy of the 
National Heart, Lung, and Blood Institute

Photo of computerized tomography (CT) 
scanner housed inside RURAL study’s mobile 
exam unit. The machine can take detailed 
images of the heart and lungs to help detect 
diseases and injuries. Courtesy of the RURAL 
Study Team, NHLBI

Of the nearly 16 million Americans who have been diagnosed with COPD, nearly 4 million live in rural areas. Compared to large cities, rural areas 
have higher rates of COPD, more hospital stays, and more deaths from the disease. The reasons for these disparities are complex. Higher rates of 
cigarette smoking in rural communities; exposure to lung irritants from farming, mining, and manufacturing; and lack of access to healthcare all play 
a role. More research is needed to better understand how to improve COPD outcomes in rural and other underserved communities. That is why, in 
November and throughout the year, NHLBI works on research and health education initiatives aimed at finding approaches that work. Photo credit 
Shutterstock courtesy of the National Heart, Lung, and Blood Institute
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Guidelines for School Programs to Prevent Skin 
Cancer

Protection from ultraviolet (UV) exposure during childhood 
and adolescence reduces the risk for skin cancer in adulthood. 
Young people spend a substantial proportion of their lives in 
schools, and some of that time will be spent outdoors under 
the sun. Schools need to be sun-safe places to reduce children’s 
exposure to UV radiation. Schools also can teach students the 
knowledge, motivation, and skills they need to adopt and main-
tain sun-safe behaviors for a lifetime. School-based programs on 
sun safety are an effective way to teach children at an early age 
how to protect themselves and help decrease their risk of devel-
oping skin cancer as adults.

The Guidelines for School Programs to Prevent Skin Cancer were 
designed to provide schools with a comprehensive approach to 
preventing skin cancer among adolescents and young people. 
CDC worked with specialists in dermatology, pediatrics, public 
health, and education from universities; national, federal, state, 
and voluntary agencies; schools; and other organizations to 
develop these guidelines. They are based on a review of research, 
theory, and current practice in skin cancer prevention, health 
education, and public health.

Summary

Childhood and Adolescent UV Exposure

❚	 A history of one or more sunburns (an indicator of intense 
UV exposure) in childhood or adolescence has been found to 
increase the risk of developing basal cell carcinoma and mela-
noma as an adult.

❚	 Childhood is the most important time for developing moles, 
an important risk factor for skin cancer. There is some evi-
dence that sun exposure in childhood heightens the risk of 
melanoma by increasing the number of moles.

❚	 Effective sun protection is practiced by less than one-third of 
U.S. youth.

Benefits of Promoting Sun Safety in Schools

❚	 Behavior changes can be accomplished through classroom les-
sons, as well as through school policies and practices related 
to outdoor activities.

❚	 Schools can set a powerful example for students, families, and 
the entire community by actively promoting sun safety.

Key Principles

❚	 Skin cancer is the most common type of cancer, and new cases 
from melanoma, the deadliest form, have been increasing.

❚	 Exposure to the sun during childhood and adolescence typi-
cally plays a critical role in the development of skin cancer as 
an adult.

❚	 To be most effective and efficient, school-based approaches 
to skin cancer prevention should be implemented as part of a 
coordinated school health program. No single strategy in iso-
lation can solve the problem.

❚	 Schools can do a variety of activities to prevent skin cancer. 
First and foremost, schools can create supportive, caring envi-
ronments that make skin cancer prevention a priority.

Recommendations
CDC’s guidelines include seven recommendations for schools 
from prekindergarten through the 12th grade and are meant to 
encourage skin cancer prevention on school property and else-
where. The recommendations are as follows —

1. Policy. Establish policies that reduce exposure to UV 
radiation.

❚	 Encourage scheduling of outdoor activities during times 
when the sun is not at peak intensity, when possible.

❚	 Modify building and grounds codes to increase availability of 
shade in frequently used outdoor spaces.
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May is melanoma and skin cancer awareness month. Skin cancer is the 
most common cancer in the United States. Melanoma is the third most 
common type of skin cancer. Photo credit Brie Veltri, Health Program Spe-
cialist, courtesy of the Idaho Department of Health and Welfare

❚	 Encourage or require students to wear protective clothing, 
hats, and sunglasses.

❚	 Establish sunscreen use routines before going outside.

❚	 Support health education activities needed for skin cancer 
prevention.

❚	 Disseminate skin cancer prevention information to families.

❚	 Develop guidance for allocation of resources for skin cancer 
prevention.

2. Environment. Provide and maintain physical and social 
environments that support sun safety and are consistent 
with the development of other healthy habits.

❚	 Consider sun protection in the design of new schools.

❚	 Identify opportunities to extend or create new shaded areas.

❚	 Work with community partners to facilitate provision of sun-
screen at a reduced price or fee.

❚	 Use visual and audio messages to remind students to engage 
in sun-safe behaviors.

❚	 Encourage all adults to be sun-safe role models.

❚	 Have peer educators teach students about sun safety.

❚	 Recognize staff and students who practice sun safety.

3. Education. Provide health education to teach students the 
knowledge, attitudes, and behavioral skills they need to pre-
vent skin cancer. This education should be age-appropriate 
and linked to opportunities for practicing sun-safe behaviors.

❚	 Include skin cancer prevention as part of a comprehensive 
health education curriculum.

❚	 Integrate skin cancer prevention into other subject areas as 
well.

❚	 Provide skin cancer education sequentially and reinforce 
key messages over time, from prekindergarten through 12th 
grade.

❚	 Deliver skin cancer education during times of the year when 
students have the most opportunities for sun exposure and 
sun protection.

4. Families. Involve family members in skin cancer prevention 
efforts.

❚	 Educate parents about the importance of sun-safe behaviors.

❚	 Inform parents about school initiatives and policies and 
obtain their input.

❚	 Encourage parents to advocate for sun-safe policies and prac-
tices in the school.

5. Professional Development. Include skin cancer prevention 
knowledge and skills in preservice and inservice educa-
tion for school administrators, teachers, physical education 
teachers and coaches, school nurses, and others who work 
with students.

❚	 Integrate skin cancer prevention into existing professional 
development activities.

❚	 Tailor professional development activities to the responsibili-
ties of the audience.

6. Health Services. Complement and support skin cancer pre-
vention with school health services.

❚	 Include parental permission for use of sunscreen in the health 
record.

❚	 Use sports participation checkups to educate students about 
skin cancer prevention.

❚	 Assess patients’ sun exposure patterns and reinforce sun-pro-
tective behaviors.

❚	 Advocate for skin cancer prevention policies and practices.

7. Evaluation. Periodically evaluate whether schools are imple-
menting the skin cancer prevention guidelines. They should 
be evaluated on policies, environment, education, family 
involvement, professional development, and health services.

cdc.gov

Young people spend a substantial proportion of their lives in schools, and 
some of that time will be spent outdoors under the sun. Photo courtesy of 
the Division of Cancer Prevention and Control, Centers for Disease Control 
and Prevention
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The Dermatology Consultation Service at the NIH 
Clinical Center Offers Assistance and Training
By Edward W. Cowen, MD, MHSc, Senior Clinician, Head, Dermatology Consultation Service Dermatology Branch

Through the Dermatology Consulta-
tion Service at the NIH Clinical Center, 
patients with a variety of rare diseases 
with cutaneous manifestations are eval-
uated. In addition, patients who experi-
ence adverse reactions to experimental 
therapeutic agents or manifest unrelated 
skin conditions while at the NIH are 
assessed and treated. We provide train-
ing to Dermatology Branch clinical fel-
lows, fellows from other NIH Institutes, 
and visiting dermatology residents from 
around the country. ‘Grand Rounds at 
the NIH’, an ongoing feature published 
in the Journal of the American Academy 
of Dermatology, selects and highlights 
interesting cases that we have evaluated.

The Dermatology Branch conducts clin-
ical and basic investigations of skin 
biology and researches the etiology, diag-
nosis, and treatment of skin disease. Bio-
chemical and biological studies of skin 
are carried out in the laboratories and the 
clinic. Research areas include:

❚	 The skin as an immunological organ 
and the role of tissue-leukocyte-micro-
biota crosstalk in mediating immuno-
logical and structural homeostasis.

❚	 Inflammatory skin diseases in patients 
and in murine models.

❚	 The human microbiome in healthy 
individuals as well as patients with 
atopic dermatitis and selected primary 
immunodeficiencies.

❚	 Long-term clinical and laboratory 
studies and investigator-initiated ther-
apeutic trials in chronic graft-versus-
host disease.

❚	 Skin stem cells.

❚	 Cutaneous malignancies, including 
Merkel cell carcinoma.

Observational and interventional clini-
cal studies are conducted in the Branch 
involving patients with a broad range 
of diseases. Some studies are led by 
Branch investigators while others are 
performed in collaboration with outside 
investigators.

Training
The Dermatology Branch has a long tra-
dition as a laboratory and clinical fellow-
ship training center. Many of our fellows 
have gone on to become outstanding 
physician/scientists and leaders in inves-
tigative dermatology in the United States 
and abroad. As part of its commitment 
to train the next generation of leaders in 
rheumatology research and education, 

the Intramural Research Program of the 
NIAMS created the Henry Metzger and 
Lawrence Shulman Scholars Programs 
in Rheumatologic Research and the Ste-
phen I. Katz Scholars Program in Der-
matologic Research. These programs give 
outstanding candidates advanced train-
ing in rheumatology, dermatology and 
related fields in genetics, immunology 
and inflammation biology after complet-
ing clinical training in adult or pediat-
ric rheumatology or dermatology, and 
create a bridge to progress toward inde-
pendently-funded positions.

The Metzger Scholars Program, for those 
pursuing primarily lab-based rheuma-
tology research, is named for Henry 
Metzger, MD, a distinguished immunol-
ogist and the first Scientific Director of 
Intramural Research at the NIAMS. The 
Shulman Scholars Program, for those 
pursuing primarily clinically-based 
rheumatology research, is named for 
Lawrence E. Shulman, MD, PhD, the 
first Director of the NIAMS and a noted 
clinician-investigator. 

The Katz Scholars Program, named in 
honor of Stephen I. Katz, MD, PhD, the 
renowned dermatologist/immunolo-
gist, former Dermatology Branch Chief 
and long-standing NIAMS Director, is 
intended for dermatologists pursuing 
advanced research training in the Der-
matology Branch.

Scholars will work under the supervi-
sion of a NIAMS or other NIH senior 
faculty member, and will have access to 
the extensive core facilities at the NIAMS 
and other institutes on the main NIH 
research campus in Bethesda, MD. Schol-
ars will have the opportunity to carry out 
investigational clinical trials at the NIH 
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Edward W. Cowen, MD, MHSc, leads the 
NIH Dermatology Consultation Service, con-
ducts independent and collaborative research, 
and oversees the continuing medication educa-
tion-accredited Dermatology Grand Rounds, 
Branch Clinical Fellowship and resident edu-
cation programs. He is an internationally rec-
ognized expert in cutaneous graft-versus-host 
disease and serves as Director on the Amer-
ican Board of Dermatology as well as on the 
Editorial Board of JAMA Dermatology. Photo 
courtesy of the National Institute of Arthritis and 
Musculoskeletal and Skin Diseases

Clinical Center, the world’s largest and 
most advanced research hospital and 
winner of the 2011 Lasker-Bloomberg 
Public Service Award for excellence in 
biomedical and translational research. 
Applicants with more extensive research 
experience and publication record may 
be considered for Assistant Clinical 
Investigator positions, which include 
independent research resources. These 
positions are designed to prepare candi-
dates for tenure-track faculty positions 
in the extramural community or at the 
NIH, where they will be candidates for 
the Lasker Scholars program, a faculty 
development program for translational 
investigators in the NIH intramural 
training program.

Eligibility
Trainees who have completed accredited 
rheumatology or dermatology training 

programs are eligible to apply for the 
Scholars program. Scholars are expected 
to contribute to clinical activities through 
teaching in the outpatient clinics, attend-
ing on the consult service, taking call, 
and initiating and working with patients 
on NIAMS or related clinical protocols.

Training Period
Scholars are fully funded for up to four 
years.

Financial Support
Stipend and tuition support for a Mas-
ter’s degree from the Duke-NIH program 
in clinical research.

How to Apply
Applicants should send inquiries to NIH 
faculty members, Dr. Robert Colbert, 
Clinical Director, NIAMS (Rheumatol-
ogy Scholars) at colbertr@mail.nih.gov 

or Dr. Edward Cowen, Acting Chief, 
Dermatology Branch (Dermatology 
Scholars) at cowene@mail.nih.gov. 

Applications will be considered on a roll-
ing basis as they are received. Applicants 
must be accepted into a lab or research 
group related to rheumatology or der-
matology research at the NIH prior to 
starting the program. Applications will 
be evaluated by a search committee com-
posed of intramural principal investi-
gators with clinical and basic research 
interests. 

Competitive candidates will be asked to 
present their research accomplishments 
and plans to the search committee.

niams.nih.gov

Photo courtesy of the National Institute of Arthritis and Musculoskeletal and Skin Diseases

The Dermatology Branch conducts clinical and basic inves-
tigations of skin biology and researches the etiology, diagno-
sis, and treatment of skin disease. Biochemical and biological 
studies of skin are carried out in the laboratories and the 
clinic. Research areas include:

❚	 The skin as an immunological organ and the role of tis-
sue-leukocyte-microbiota crosstalk in mediating immuno-
logical and structural homeostasis.

❚	 Inflammatory skin diseases in patients and in murine 
models.

❚	 The human microbiome in healthy individuals as well 
as patients with atopic dermatitis and selected primary 
immunodeficiencies.

❚	 Long-term clinical and laboratory studies and investiga-
tor-initiated therapeutic trials in chronic graft-versus-host 
disease.

❚	 Skin stem cells.

❚	 Cutaneous malignancies, including Merkel cell carcinoma.

Observational and interventional clinical studies are con-
ducted in the Branch involving patients with a broad range 
of diseases. Some studies are led by Branch investigators 
while others are performed in collaboration with outside 
investigators.

For more information visit: https://www.niams.nih.gov/labs/
dermatology-branch

The National Institue of Health, National Institute of Arthritis 
and Musculoskeletal and Skin Diseases.
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Can Bioprinted Skin Substitutes Replace Traditional 
Grafts for Treating Burn Injuries and Other Serious 
Skin Wounds?
By Lawrence Tabak, DDS, PhD

Each year in the U.S., more than 500,000 people receive treat-
ment for burn injuries and other serious skin wounds.1 To close 
the most severe wounds with less scarring, doctors often must 
surgically remove skin from one part of a person’s body and use it 
to patch the injured site. However, this is an intensive process, and 
some burn patients with extensive skin loss do not have sufficient 
skin available for grafting. Scientists have been exploring ways to 
repair these serious skin wounds without skin graft surgery.

An NIH-funded team recently showed that bioprinted skin sub-
stitutes may serve as a promising alternative to traditional skin 
grafts in preclinical studies reported in Science Translational Med-
icine.2 The approach involves a portable skin bioprinter system that 
deposits multiple layers of skin directly into a wound. The recent 
findings add to evidence that bioprinting technology can suc-
cessfully regenerate human-like skin to allow healing. While this 
approach has yet to be tested in people, it confirms that such tech-
nologies already can produce skin constructs with the complex 
structures and multiple cell types present in healthy human skin.

This latest work comes from a team led by Adam Jorgensen and 
Anthony Atala at Wake Forest School of Medicine’s Wake Forest 
Institute for Regenerative Medicine, Winston-Salem, NC. Mem-
bers of the Atala lab and their colleagues had earlier shown it 
was possible to isolate two major skin cell types found in the 
skin’s outer (epidermis) and middle (dermis) layers from a small 
biopsy of healthy skin, expand the number of cells in the lab 
and then deliver the cells directly into an injury using a spe-
cially designed bioprinter.3 Using integrated imaging technology 
to scan a wound, computer software “prints” cells right into an 
injury, mimicking two of our skin’s three natural layers.

In the new study, Atala’s team has gone even further to construct 
skin substitutes that mimic the structure of human skin and that 
include six primary human skin cell types. They then used their 
bioprinter to produce skin constructs with all three layers found 
in healthy human skin: epidermis, dermis, and hypodermis.

To put their skin substitutes to the test, they first transplanted 
them into mice. Their studies showed that the bioprinted skin 
encouraged the rapid growth of new blood vessels and had other 
features of normal-looking, healthy skin. The researchers were 
able to confirm that their bioprinted skin implants successfully 
integrated into the animals’ regenerated skin to speed healing.

Studies in a pig model of wound healing added to evidence that 
such bioprinted implants can successfully repair full-thickness 
wounds, meaning those that extend through all three layers of 
skin. The bioprinted skin patches allowed for improved wound 
healing with less scarring. They also found that the bioprinted 
grafts encouraged activity in the skin from genes known to play 
important roles in wound healing.

It’s not yet clear if this approach will work as well in the clinic as 
it does in the lab. To make it feasible, the researchers note there’s 
a need for improved approaches to isolating and expanding the 
needed skin cell types. Nevertheless, these advances come as 
encouraging evidence that bioprinted skin substitutes could one 
day offer a promising alternative to traditional skin grafts with 
the capacity to help even more people with severe burns or other 
wounds.

References:

1.	 Burn Incidence Fact Sheet. American Burn Association https://
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2.	 AM Jorgensen, et al. Multicellular bioprinted skin facilitates human-
like skin architecture in vivo. Science Translational Medicine DOI: 
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Accelerates Wound Healing of Extensive Excisional Full-Thickness 
Wounds. Scientific Reports DOI: 10.1038/s41598-018-38366-w 
(2019). https://pubmed.ncbi.nlm.nih.gov/30755653/

NIH Support: National Institute of Arthritis and Musculoskeletal and 
Skin Diseases

nih.gov

Artificial skin is printed by layering specific cell mixtures to mimic 
human skin: epidermis (top), dermis (middle) and hypodermis (bot-
tom). Image credit Donny Bliss, courtesy of the National Institutes of Health

More Than One in Three Americans are at Increased 
Risk for Type 2 Diabetes, but Changing the Outcome 
is Possible
This World Diabetes Day, new national PSAs encourage risk awareness and healthy 
lifestyle changes to help reverse prediabetes

Prediabetes is reversible, and the Centers for Disease Control 
and Prevention (CDC) and the Ad Council want to make sure 
people know they can change the outcome.

More than 1 in 3 adults — about 98 million Americans — has 
prediabetes, and 81% of them don’t know they have it. CDC and 
the Ad Council are launching new public service announce-
ments (PSAs) today as part of the ongoing “Do I Have Pre-
diabetes?” initiative to encourage people to learn their risk of 
prediabetes.

The new “Be Your Own Hero” PSAs, developed by creative 
agency Subject Matter+Kivvit, encourages viewers to take the 
1-minute prediabetes risk test so they can take steps to delay or 
prevent type 2 diabetes. If someone receives a high-risk score, 
the campaign provides additional resources and encourages 
them to speak with their doctor about getting a blood test to 
confirm a diagnosis of prediabetes.

Since the award-winning campaign first launched in January 
2016, there have been more than 12.7 million online and video 
risk test completions where people have learned their risk for 
prediabetes.

“Diabetes is a devastating public health problem, and I cannot 
overstate the toll that it continues to take on millions of peo-
ple across the United States,” said Christopher Holliday, PhD, 
MPH, MA, FACHE, director of CDC’s Division of Diabetes 

Translation. “Identifying prediabetes is an opportunity for peo-
ple to change their story and prevent or delay type 2 diabetes. 
It’s vital that we continue to raise awareness of prediabetes and 
encourage everyone to learn where they stand.”

Prediabetes is a serious health condition that also puts people at 
risk of other serious conditions including heart attack, stroke, 
and type 2 diabetes. Research shows that a diagnosis of predia-
betes can inspire individuals to embrace lifestyle changes, such 
as eating healthier, managing weight, and being active, that can 
help prevent or delay the onset of type 2 diabetes.”This action-
packed and engaging new work illustrates the power that each 
of us has to take control of our own fate, in this case, by taking 
action to reduce our risk of type 2 diabetes,” said Heidi Arthur, 
chief campaign development officer at the Ad Council.

The PSAs will appear nationwide across broadcast, print, radio, 
out-of-home, digital banners and social media in English and 
Spanish. Consistent with the Ad Council’s model, the campaign 
will run in time and space donated by the media.

“The idea centers around the fact that life can throw a lot at you, 
whether it’s navigating daily obstacles or managing something 
much more serious like type 2 diabetes,” said Kevin Richards, 
Chief Creative Officer at Subject Matter+Kivvit. “The ‘Be Your 
Own Hero’ campaign empowers people with a simple way to 
stay in control of their health.”

CDC is working with partners to further amplify the campaign 
across communities, using evidence-based materials to inform 
physicians and other health care providers about the screening, 
diagnosis, and treatment process.

Last year, the Biden-Harris administration announced the 
National Strategy on Hunger, Nutrition, and Health. The strat-
egy aims to reduce the rising prevalence of diet-related diseases 
such as type 2 diabetes, through the collective efforts of organi-
zations across the U.S.

To learn more or assess your own risk for prediabetes, visit DoI-
HavePrediabetes.org

cdc.gov

Photo courtesy of the Centers for Disease Control and Prevention.
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HHS Awards $139 million for Special Diabetes 
Program for Indians

The U. S. Department of Health and 
Human Services, through the Indian 
Health Service, is investing $139 million 
in funding for the Fiscal Year 2023 Spe-
cial Diabetes Program for Indians (SDPI) 
to provide diabetes prevention and treat-
ment services for American Indian and 
Alaska Native communities.

Funding awards have been made to 302 
tribal, urban, and IHS sites in 35 states 
under the new, 5-year grant cycle that 
began on January 1, 2023. Eleven orga-
nizations and tribes are being funded for 
the first time.

“HHS is committed to eliminating health 
disparities in communities across the 
country,” said HHS Secretary Xavier 
Becerra. “American Indian and Alaska 
Native communities have historically had 
disproportionately higher rates of dia-
betes than other populations. Through 
education and outreach programs like 

the Special Diabetes Program for Indi-
ans, we are successfully implementing 
evidence-based and community-driven 
strategies to prevent and treat diabetes 
in tribal and urban Indian communities.”

Federal data show that the rate of dia-
betes-related kidney failure decreased 
by half after implementing popula-
tion-based diabetes treatment and 
prevention services like SDPI. The prev-
alence of diabetic eye disease (retinopa-
thy) has also fallen in American Indian 
and Alaska Native adults by more than 
50 percent compared to reports from 
the 1980s and 1990s. This is a substan-
tial reduction in the risk of vision prob-
lems and blindness in American Indian 
and Alaska Native adults with diabetes. 
Although it is not possible to determine 
specific reasons for these decreases, the 
diabetes prevention services provided by 
IHS, tribal and urban Indian health facil-
ities very likely contributed. 

“IHS is committed to continuing its 
support for diabetes prevention and 

treatment for IHS, tribal, and urban 
Indian health programs,” said IHS Direc-
tor Roselyn Tso. “Since its inception 
in 1997, the Special Diabetes Program 
for Indians has helped to dramatically 
increase access to important diabe-
tes prevention and treatment services 
throughout Indian Country.”

The Special Diabetes Program for Indi-
ans has successfully implemented evi-
dence-based and community-driven 
strategies to prevent and treat diabe-
tes within American Indian and Alaska 
Native communities. Using guidance 
from tribal leaders, the SDPI has also 
engendered a national diabetes network 
for American Indians and Alaska Natives. 
This work supports the Biden-Har-
ris Administration’s goal to end hun-
ger and reduce diet-related diseases by 
2030 — all while reducing disparities — 
and its corresponding National Strategy 
on Hunger, Nutrition, and Health. And 
for any American Indians and Alaska 
Natives with Medicare prescription drug 
coverage who receive health care services 
outside of the Indian health system, the 
Biden-Harris Administrations is deliv-
ering on increased access to health care 
and lower costs. Through the Inflation 
Reduction Act, a month’s supply of each 
covered insulin is capped at $35.

The IHS Division of Diabetes Treat-
ment and Prevention provides program-
matic leadership of the SDPI program, as 
well as extensive training and resources, 
which are widely used by special diabetes 
program sites and clinicians across the 
country.

hhs.gov
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Prevent Diabetes  
Complications
Diabetes can lead to other health problems

Even though diabetes can lead to other 
health problems, prevention or delay of 
these complications is possible in many 
ways. Common diabetes health compli-
cations include heart disease, chronic 
kidney disease, nerve damage, and other 
problems with feet, oral health, vision, 
hearing, and mental health. Learn how 
to prevent or delay these diabetes com-
plications and how to improve overall 
health.

CDC Resources for State, Local, 
and National Partner Diabetes 
Programs
These strategy resources are designed to 
help state and local health department staff 
and other partners implement and evaluate 
diabetes management and type 2 diabetes 
prevention interventions. More resources 
are being developed to assist work in the 
following areas:
❚	 Diabetes Clinical Care Improvement
❚	 Lifestyle Coach Training

Community Health Worker (CHW) 
Sustainability
Learn how to support the sustainabil-
ity and reimbursement of CHWs, and 
engage CHWs in diabetes management 
and type 2 diabetes efforts.  www.cdc.gov/
diabetes/programs/stateandlocal/resources/
chw-sustainablity.html

Diabetes Self-Management Education 
and Support
Resources for increasing access to, par-
ticipation in, and health benefit cover-
age for DSMES.  www.cdc.gov/diabetes/
programs/stateandlocal/resources/self-man-
agement-education-support.html

Improving Participation and 
Retention
Find resources to help increase and 
keep participants in National DPP 
lifestyle change programs and DSMES 
programs.
www.cdc.gov/diabetes/programs/stateandlo-
cal/resources/retention.html

Increasing Coverage for the National 
Diabetes Prevention Program 
(National DPP) through Public and 
Private Employers, Commercial 
Health Plans, and Medicaid
Documents highlighting stories and 
experiences of organizations offering 
the National DPP lifestyle change pro-
gram as a covered health benefit.   
www.cdc.gov/diabetes/programs/stateandlo-
cal/resources/increasing-coverage.html

Screening, Testing, and Referral
Resources to assist in the use of elec-
tronic health records (EHRs) to support 
screening, testing, and referral work
www.cdc.gov/diabetes/programs/stateandlo-
cal/resources/marketing-enrolling.html

Pharmacy
Learn how pharmacists can be involved 
in DSMES, the National DPP, and in 
medication management for people 
with diabetes.
www.cdc.gov/diabetes/programs/stateandlo-
cal/resources/pharmacy.html

Telehealth
Learn about telehealth as a way to 
improve access to DSMES, National 
DPP lifestyle change programs, and dia-
betic retinopathy screenings.
www.cdc.gov/diabetes/programs/stateandlo-
cal/resources/telehealth.html

cdc.gov
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Chronic Sleep Deficiency Increases Insulin Resistance 
in Women, Especially Postmenopausal Women
Findings highlight insufficient sleep as a modifiable risk factor for type 2 diabetes

Chronic insufficient sleep can increase insulin resistance in oth-
erwise healthy women, with more marked effects in postmeno-
pausal women, according to a study funded by the National 
Institutes of Health. The findings, published in Diabetes Care, 
highlight the importance of adequate sleep in minimizing the 
risk for type 2 diabetes, which can develop when the body fails 
to effectively use a key hormone, insulin, to maintain healthy 
blood sugar levels.

“Women report poorer sleep than men, so understanding how 
sleep disturbances impact their health across the lifespan is 
critical, especially for postmenopausal women,” said Marishka 
Brown, PhD, director of the National Center on Sleep Disor-
der Research at the National Heart, Lung, and Blood Institute 
(NHLBI), which co-funded the study with the National Institute 
of Diabetes and Digestive and Kidney Diseases (NIDDK), both 
part of NIH.

Previous studies have shown that sleep restriction can elevate 
risk for conditions such as cardiovascular disease, hypertension, 
and disordered glucose metabolism, which can lead to insulin 
resistance and type 2 diabetes. However, many of those studies 
were done only in men or focused on short-term, severe sleep 
restriction.

The current study enrolled only women and sought to determine 
if a prolonged, mild restriction of sleep — a reduction of just 1.5 
hours each night — increased women’s blood glucose and insu-
lin levels. Insulin helps regulate glucose in the body, and when 

the body’s cells build resistance to insulin, they become less able 
to use it effectively and can cause a person’s risk for prediabetes 
and type 2 diabetes to rise dramatically.

For the study, researchers recruited 40 women, aged 20-75, who 
had healthy sleep patterns (at least 7-9 hours per night), normal 
fasting glucose levels, but had elevated risks for cardiometabolic 
disease due to having overweight or obesity or a family history 
of type 2 diabetes, increased lipid in the blood, or cardiovascu-
lar disease. 

To establish a baseline for the study, women wore a sensor on 
their wrists to record their sleep and determine their typical 
sleep patterns for two weeks and kept nightly sleep logs. The 
women then completed two six-week study phases in a random 
order — one where they continued to follow their healthy sleep 
patterns, and one where sleep was restricted. In between they 
took a six-week break to recalibrate.

During the adequate sleep phase, participants maintained their 
typical bed and wake times. On average, they slept for 7.5 hours 
per night. In the sleep restriction phase, participants delayed 
their bedtime by 1.5 hours per night, while maintaining their 
typical waketime. During this phase, they slept 6.2 hours per 
night, which reflects the average sleep duration of U.S. adults 
with insufficient sleep. At the beginning and end of each study 
phase, participants completed an oral glucose tolerance test to 
measure glucose and insulin blood levels, along with an MRI 
scan to measure body composition.

The researchers found that restricting sleep to 6.2 hours or less 
per night over six weeks increased insulin resistance by 14.8% 
among both pre- and postmenopausal women, with more severe 
effects for postmenopausal women — as high as 20.1%. In pre-
menopausal women, they found that fasting insulin levels rose 
in response to sleep restriction, while levels of both fasting insu-
lin and fasting glucose tended to increase in postmenopausal 
women.

“What we’re seeing is that more insulin is needed to normalize 
glucose levels in the women under conditions of sleep restric-
tion, and even then, the insulin may not have been doing enough 
to counteract rising blood glucose levels of postmenopausal 
women,” said Marie-Pierre St-Onge, PhD, associate professor of 

nutritional medicine and director of the Center of Excellence for 
Sleep and Circadian Research at Columbia University Vagelos 
College of Physicians and Surgeons, New York City, and senior 
author on the study. “If that’s sustained over time, it is possible 
that prolonged insufficient sleep among individuals with predia-
betes could accelerate the progression to type 2 diabetes.”

The researchers also looked at whether changes in body weight 
explained the changes they saw in insulin and glucose levels, as 
people tend to eat more in sleep-restricted states. However, they 
found that effects on insulin resistance were largely independent 
of changes in body weight, and once the women started sleeping 
their typical 7-9 hours per night again, the insulin and glucose 
levels returned to normal.

“This study provides new insight into the health effects of even 
small sleep deficits in women across all stages of adulthood and 
racial and ethnic backgrounds,” said Corinne Silva, PhD, Pro-
gram Director in the Division of Diabetes, Endocrinology, & 
Metabolic Diseases at NIDDK. “Researchers are planning addi-
tional studies to further understand how sleep deficiency affects 
metabolism in men and women, as well as explore sleep inter-
ventions as a tool in type 2 diabetes prevention efforts.”

nih.gov
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Since 2017, NIH’s Office of Research 
on Women’s Health (ORWH) has 
hosted the Vivian W. Pinn Sympo-
sium during National Women’s Health 
Week (NWHW) in May, to honor the 
first full-time director of the office, Dr. 
Vivian W. Pinn, who serves as a criti-
cal forum for experts across sectors to 
communicate and collaborate for the 
advancement of women’s health. 
Their 2023 event was titled “Menopause 

and Optimizing Midlife Health of 
Women” and the topics discussed 
included the menopausal transition (also 
known as perimenopause), the accumu-
lation of morbidity after menopause, 
menopause in special populations, the 
influence of social determinants of 
health on the experience of menopause, 
the use of menopausal hormone therapy 
(MHT), and interventions to promote 
healthy aging. 

The keynote speech was delivered 
by JoAnn Manson, Harvard Medical 
School, Cambridge, MA, and was enti-
tled “Menopausal Hormone Therapy: 
30 Years of Lessons from the Women’s 
Health Initiative.

In 1992, NIH’s National Heart, Lung, 
and Blood Institute launched the Wom-
en’s Health Initiative (WHI), seeking to 
improve the health of women through 
research on prevention of serious 
health conditions in postmenopausal 
women. Over three decades later, WHI 
remains an extraordinary example of 
centering research around the health 
needs of women, and WHI research 
results “definitively established that 
menopausal hormone therapy should 
not be used to prevent heart disease, 
stroke, and other chronic diseases.” 
These results were practice-changing 
and led to a dramatic decline in the use 
of MHT.

Expanding Menopause Research to Advance the 
Health of All Women
Posted on May 15th, 2023 by Janine Austin Clayton, MD, FARVO, NIH Office of Research on Women’s Health

Graphic courtesy of the National Institutes of Health, Office of Research on Women’s Health
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Colonoscopy after Positive FIT Test Cuts Risk of 
Colorectal Cancer Death
By Elia Ben-Ari, writer for the National Cancer Institute

New research underlines the importance of following up with a 
colonoscopy exam after a positive (abnormal) result on an at-home 
stool test to screen for colorectal cancer. The test, known as the 
fecal immunochemical test (FIT), checks for traces of blood in 
patient-collected stool samples, which can be an early sign of cancer. 

Screening for colorectal cancer, the second leading cause of can-
cer-related deaths in the United States and other high-income 
countries, has been shown to reduce deaths from this disease.

Researchers found that people who had a positive FIT result 
(signs of blood in the stool) but did not have a follow-up colo-
noscopy were twice as likely to die as those who did have a fol-
low-up colonoscopy.

“This study emphasizes that cancer screening is really a pro-
cess, not a single step, and shows the importance of completing 
all steps of the process,” said gastroenterologist Douglas Corley, 
MD, PhD, of Kaiser Permanente, Northern California, who was 
not involved in the study.

Until now, there hasn’t been much information on how a lack of 
follow-up testing after a positive FIT result may affect people’s 
risk of dying from colorectal cancer, Dr. Corley noted. Findings 
from the study, which was conducted in Italy, were published 
March 31 in Gut.

“The study points to the importance of more closely monitoring 
people who do not follow recommendations after a positive FIT 
result,” said Erica Breslau, PhD, MPH, of NCI’s Healthcare Deliv-
ery Research Program, who also was not involved in the study. 
The findings also highlight the need to “identify opportunities to 
improve what is currently being done” to ensure that people get 
the follow-up tests they need, Dr. Breslau said.

FIT is one of the most widely used colorectal cancer screen-
ing tests worldwide. Experts generally recommend that people 
repeat this test every 1 to 2 years. People with a positive FIT test 
result are advised to have a colonoscopy to investigate the cause 
of the bleeding because a FIT test alone cannot diagnose cancer.

A follow-up, or diagnostic, colonoscopy can find not only col-
orectal cancer but also precancerous growths, or polyps, that can 
be removed during the procedure, reducing the risk of future 
cancers. If cancer is detected, treatment is usually the next step.

Many successful colorectal cancer screening programs, including 
those in the United States, use some combination of stool-based 
tests, such as FIT, and screening colonoscopy, Dr. Corley said, so 
the new study results “are very relevant to settings in the United 
States.”

Delayed diagnosis of colorectal cancer leads to higher 
risk of death
For the study, Manuel Zorzi, MD, MSc, of the Veneto Tumour 
Registry in Padua, Italy, and his colleagues, examined the med-
ical records of participants in a regional colorectal screening 
program who took a FIT test between January 1, 2004, and Sep-
tember 30, 2017.

The program offers free FIT testing once every 2 years to peo-
ple 50–69 years old. Stool samples collected at home are sent in 
for analysis. People with a positive FIT result are contacted by 
phone by trained individuals and a follow-up colonoscopy exam 
is offered free of charge.

The study included 111,423 people who had a positive FIT test, of 
whom 88,013 people had a follow-up colonoscopy as part of the 
program (colonoscopy group) and 23,410 did not (no-colonos-
copy group). Nearly all of the people who had a follow-up colo-
noscopy did so within a year of the positive FIT result.

The researchers compared the numbers of new colorectal cancer 
cases diagnosed, deaths from colorectal cancer, and deaths from 
any cause in the two groups over time for up to 10 years after an 
initial positive FIT result.

During the study period, fewer than 1% of people in each group 
died of colorectal cancer. However, those who did not get a fol-
low-up colonoscopy were about twice as likely to die of colorectal 
cancer over a 10-year period as those who did have a follow-up 
colonoscopy. 

In the colonoscopy group, the number of new colorectal cancers 
diagnosed went up sharply in the first 6 months or so after a pos-
itive FIT result and leveled off after that.
The initial sharp rise was expected, the researchers noted, due 
to colorectal cancer being found during follow-up colonoscopy. 
The low incidence of colorectal cancer after that was likely due to 
the early detection of cancers and the removal of precancerous 
lesions during colonoscopy, Dr. Breslau explained.
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“This demonstrates the longer-term protective value of complet-
ing the screening process, which is another new piece of infor-
mation provided by the study,” Dr. Corley said.

By contrast, in the no-colonoscopy group, new cases went up 
more gradually but continued rising over 10 years. People in this 
group were more likely to have their cancer detected only after 
symptoms appeared, when the cancer was more advanced. This 
delayed diagnosis likely explains the higher death rate from col-
orectal cancer in this group, Dr. Breslau said.

Many colorectal cancer screening programs, including some in 
the United States, “struggle to ensure timely colonoscopy comple-
tion among those with a positive FIT, with rates as low as 50%,” Dr. 
Zorzi and his colleagues wrote. But the program in northeast Italy, 
which started in 2002, has maintained colonoscopy rates of 80% at 
just 3 months after a positive test result, they noted.

This follow-up rate “is comparable to some of the best follow-up 
rates in the United States and elsewhere,” Dr. Corley said.

Yet there’s clearly room for improvement.

“This study doesn’t help us understand why people aren’t follow-
ing up,” Dr. Corley said. “Understanding why some people are 
willing to be screened but do not follow up can lead to improve-
ments in the effectiveness of the screening process.”

Multiple factors can contribute to people not getting follow-up 
colonoscopy exams, both he and Dr. Breslau said. 

In the United States, cancer screening is a complex process that 
involves multiple steps and can be affected by many factors, Dr. 

Breslau said. Such factors include the patient’s personal circum-
stances (for example, access to transportation), whether they 
have health insurance, whether they can get timely access to 
colonoscopy, and whether they have had an adequate conversa-
tion with their doctor about screening.

Dr. Zorzi’s team found that people in the no-colonoscopy group 
were at higher risk of dying from all causes, not just from col-
orectal cancer. This points to one possible reason why people in 
this group, on average, were less likely to get follow-up colonos-
copy exams, Dr. Corley said. 

“Some people may have had other illnesses that precluded them 
from having a colonoscopy or made them feel that they were 
more likely to die from causes other than colorectal cancer,” he 
explained. 

The ongoing NCI-funded PROSPR program aims to better 
understand how to improve the cancer screening process and 
reduce disparities in colorectal and other cancer screening in 
community health care settings in the United States.

Dr. Corley, who is the lead investigator for the colon cancer com-
ponent of PROSPR, stressed the effectiveness of colorectal cancer 
screening.

“One study we published showed that by increasing screening 
rates from 40% to 80%, we could cut the incidence of colorectal 
cancer deaths in half,” he said. “[This] raises the importance of 
being able to get the individual steps correct and completed as 
best you can ... because every step where you lose some people in 
follow-up can have a big impact.”

cancer.gov

Two years ago, Wheeling Health Right con-
ducted four Inclusive Outreach and Colorectal 
Cancer Screening programs within the year. 
Events took place at local area churches and 
community centers. The program was open 
to the general public. Each event consisted 
of an educational session explaining colon 
health and function; the risks of colorectal 
cancer, what it is, and how it is diagnosed and 
treated; the elevated risk for Black adults; and 
other information as deemed appropriate and 
necessary by WHR medical staff conducting 
these sessions. When necessary for a partic-
ipant, a FIT test was prescribed by a WHR 
nurse practitioner. FIT tests are intended to 
screen adults 45 years of age and older who 
are at average risk for colorectal cancer by 
detecting certain DNA markers and blood 

in the stool. For those whose insurance won’t 
cover the expense of the Cologuard test, grant 
funds were available to cover the cost. Food, 
refreshments, and prize/gift incentives was 
made available at each event.

Past Wheeling Health Right efforts for colon 
cancer screening produced a 58% increase in 
West Virginia.

“We continue to utilize FIT Tests for 40 year 
olds and above along with FIT and colo-
noscopies as indicated”, stated director Ann 
Ricci, “The rates are the highest of any racial/
ethnic group in the United States. African 
Americans are about 20% more likely to get 
colorectal cancer and about 40% more likely 
to die from it than other populations.”

About Wheeling Health Right, Inc.
Since opening in 1985, Wheeling Health Right 
has gained a national reputation for serving the 
uninsured and under-insured in Brooke, Ohio, 
Marshall, Wetzel and Tyler Counties in West 
Virginia, and Belmont County, Ohio. Wheeling 
Health Right serves more than 27,000 commu-
nity members each year, whose earnings are at 
or below 250% of the federal poverty guidelines. 
Services provided by the Clinic include: primary 
health care, dental care, medications, individual 
and group counseling, health education, family 
planning, breast and cervical cancer screenings, 
and social services. A United Way agency, Wheel-
ing Health Right operates as a truly comprehen-
sive primary care clinic. For more information, 
visit www.wheelinghealthright.com

Wheeling Health Right, Inc.

Recognizing Wheeling Health Right for their commitment to 
providing colon cancer screenings to the community
By Ann Ricci and Linda Shelek of Wheeling Health Right 
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Researchers Assemble the First Complete Sequence 
of a Human Y Chromosome
New sequence reveals genomic factors in fertility, including sperm production.

An international research team has gen-
erated the first truly complete sequence of 
a human Y chromosome, the final human 
chromosome to be fully sequenced. The 
new sequence, which fills in gaps across 
more than 50% of the Y chromosome’s 
length, uncovers important genomic 
features with implications for fertility, 
such as factors in sperm production. The 
study, led by the Telomere-to-Telomere 
(T2T) Consortium, a team of researchers 
funded by the National Human Genome 
Research Institute (NHGRI), part of the 
National Institutes of Health, was pub-
lished today in Nature.

The Y chromosome, along with the X 
chromosome, is often discussed for its 
role in sexual development. While these 
chromosomes play a central role, the fac-
tors involved in human sexual develop-
ment are spread across the genome and 
very complex, giving rise to the array of 
human sex characteristics found among 
male, female and intersex individuals. 
These categories are not equivalent to 
gender, which is a social category. Addi-
tionally, recent work demonstrates that 
genes on the Y chromosome contribute 
to other aspects of human biology, such 
as cancer risk and severity.

When researchers completed the first 
human genome sequence 20 years ago, 
gaps were left in the sequences of all 
24 chromosomes. However, unlike the 
small gaps sprinkled across the rest of the 
genome sequence — gaps that the T2T 
Consortium filled in last year — over 
half of the Y chromosome’s sequence 
remained a mystery.

All chromosomes have some repeti-
tive regions, but the Y chromosome is 

unusually repetitive, making its sequence 
particularly difficult to complete. Assem-
bling sequencing data is like trying to 
read a long book cut into strips. If all the 
lines in the book are unique, it’s easier 
to determine the order the lines go in. 
However, if the same sentence is repeated 
thousands or millions of times, the orig-
inal order of the strips is far less clear. 
While all human chromosomes contain 
repeats, about 30 million letters of the Y 
chromosome are repetitive sequences. 
It’s as if the same few sentences were 
repeated for half the length of the book.

To tackle the most repetitive pieces of the 
human genome, the T2T Consortium 
applied new DNA sequencing technol-
ogies and sequence assembly methods, 
as well as knowledge gained from gen-
erating the first gapless sequences for the 
other 23 human chromosomes.

“The biggest surprise was how organized 
the repeats are,” said Adam Phillippy, 
PhD, a senior investigator at NHGRI 
and leader of the consortium. “We didn’t 
know what exactly made up the missing 
sequence. It could have been very chaotic, 

The human Y chromosome is the final human chromosome to be fully sequenced. The new 
sequence, which fills in gaps across more than 50% of the Y chromosome’s length, uncovers import-
ant genomic features with implications for fertility, such as factors in sperm production. Illustration 
courtesy of the National Human Genome Research Institute

but instead, nearly half of the chromo-
some is made of alternating blocks of two 
specific repeating sequences known as 
satellite DNA. It makes a beautiful, quilt-
like pattern.”

The complete Y chromosome sequence 
also reveals important features of medi-
cally relevant regions. One such section 
of the Y chromosome is called the azo-
ospermia factor region, a stretch of DNA 
containing several genes known to be 

involved in sperm production. With the 
newly completed sequence, the research-
ers studied the structure of a set of 
inverted repeats or “palindromes” in the 
azoospermia factor region.

“This structure is very important because 
occasionally these palindromes can cre-
ate loops of DNA,” said Arang Rhie, PhD, 
NHGRI staff scientist and first author 
of the Nature publication. “Sometimes, 
these loops accidentally get cut off and 
create deletions in the genome.”

Deletions in the azoospermia factor region 
are known to disrupt sperm production, 
and thus these palindromes could influ-
ence fertility. With a complete Y chromo-
some sequence, researchers can now more 
precisely analyze these deletions and their 
effects on sperm production.
Other regions with potential medical rel-
evance contain genes that repeat. Most 
genes in the human genome have two 
copies, one inherited from each parent. 
However, some genes have many copies 
that repeat along a stretch of DNA, some-
times referred to as a “gene array.”

The researchers focused on TSPY, 
another gene thought to be involved in 
sperm production. Copies of TSPY are 
organized in the second largest gene 

array in the human genome. Like other 
repetitive regions, repeating genes are 
challenging to analyze, so while TSPY 
was known to exist as many repeating 
copies, the specific DNA sequence and 
organization of this array was previously 
unknown. As the researchers analyzed 
this region, they found that different 
individuals contained between 10 and 40 
copies of TSPY.

“When you find variation that you hav-
en’t seen before, the hope is always that 
those genomic variants will be import-
ant for understanding human health,” 
said Dr. Phillippy. “Medically relevant 
genomic variants can help us design bet-
ter diagnostics in the future.”

In addition to the complete Y chromo-
some sequence, the NHGRI-funded 
Human Genome Structural Variation 
Consortium reports the sequence of 43 
diverse human Y chromosomes, also pub-
lished today in the same issue of Nature. 
These advances complement the gapless 
human genome sequence released by the 
T2T Consortium in 2022, as well as the 
“pangenome” released in May of 2023 by 
the NHGRI-funded Human Pangenome 
Reference Consortium. Through these 
achievements, scientists have access to an 
abundance of new genomics resources to 
unravel human biology and pave the way 
for the future of genomic medicine.

nih.gov

Adam M. Phillippy, PhD, Director and Senior Investigator. Photo courtesy of the Center for Genomics 
and Data Science Research

Arang Rhie, PhD, Staff Scientist, Genome 
Informatics Section. Photo courtesy of the Cen-
ter for Genomics and Data Science Research

Assembling sequencing data is like trying to read a long 
book cut into strips. If all the lines in the book are unique, it’s 
easier to determine the order the lines go in. However, if the 

same sentence is repeated thousands or millions of times, the 
original order of the strips is far less clear. 
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NIH Software Assembles Complete Genome 
Sequences On-demand
Software opens the door for a greater number of complete genome sequences

National Institutes of Health researchers have developed and 
released an innovative software tool to assemble truly complete 
(i.e., gapless) genome sequences from a variety of species. This 
software, called Verkko, which means “network” in Finnish, 
makes the process of assembling complete genome sequences 
more affordable and accessible. A description of the new soft-
ware was published today in Nature Biotechnology.

Verkko grew from assembling the first gapless human genome 
sequence, which was finished last year by the Telomere-to-Telo-
mere (T2T) consortium, a collaborative project funded by the 
National Human Genome Research Institute (NHGRI), part of 
NIH.

“We took everything we learned in the T2T project and auto-
mated the process,” said NHGRI associate investigator Sergey 
Koren, PhD, who led the creation of Verkko and is senior author 
on the paper. “Now with Verkko, we can essentially push a but-
ton and automatically get a complete genome sequence.”

The T2T consortium used new DNA sequencing technologies 
and analytical methods to generate and assemble the remaining 
8-10% of the human genome sequence. However, the research-
ers assembled those fragments manually — a process that took 

this massive and highly skilled team several years to complete. 
Verkko can finish the same task in a couple of days.

Assembling a genome sequence is like putting together a jig-
saw puzzle, and different DNA sequencing technologies gener-
ate different types of genomic puzzle pieces. Some are small and 
highly detailed, while others are much bigger though the image 
is blurry. Verkko compares and assembles both types of pieces to 
generate a complete and accurate picture.

Verkko starts by putting together the small, detailed pieces, cre-
ating many partially assembled but disconnected segments of 
sequence. Then, Verkko compares the assembled regions with 
the larger, less precise pieces. These larger pieces serve as a 
framework to order the more detailed regions. The final product 
is an accurate and complete genome sequence.

The researchers tested Verkko with human and non-human 
genome sequencing data. The software quickly and precisely 
assembled the sequences of whole chromosomes, which was 
once a painstaking feat.

As Verkko leads to more complete human genome sequences, 
researchers can better assess human genomic diversity. With 
only one gapless human genome sequence, scientists currently 
lack knowledge about the diversity of many portions of the 
genome, such as regions of highly repetitive DNA, across the 
human population.

Verkko will also accelerate efforts to generate gapless genome 
sequences of species commonly used in research, such as mice, 
fruit flies and zebrafish, improving their usefulness to scien-
tists. Additionally, generating gapless genome sequences from a 
variety of plants, animals and other organisms will aid in com-
parative genomics, the study of the differences and similarities 
among the genomes of diverse species.

“Verkko can democratize generating gapless genome sequences,” 
said Adam Phillippy, PhD, an NHGRI senior investigator who 
worked on the T2T project and the development of Verkko. 
“This new software will make assembling complete genome 
sequences as affordable and routine as possible.”

nih.gov

National Institutes of Health researchers have developed and released an 
innovative software tool to assemble truly complete (i.e., gapless) genome 
sequences from a variety of species. Photo credit Ernesto del Aguila, cour-
tesy of the National Human Genome Research Institute

Scientists Release a New Human “Pangenome” 
Reference
More complete and sophisticated collection of genome sequences captures significantly 
more human diversity

Researchers have released a new high-quality collection of ref-
erence human genome sequences that captures substantially 
more diversity from different human populations than what 
was previously available. The work was led by the international 
Human Pangenome Reference Consortium, a group funded by 
the National Human Genome Research Institute (NHGRI), part 
of the National Institutes of Health. 

The new “pangenome” reference includes genome sequences 
of 47 people, with the researchers pursuing the goal of increas-
ing that number to 350 by mid-2024. With each person carry-
ing a paired set of chromosomes, the current reference actually 
includes 94 distinct genome sequences, with a goal of reaching 
700 distinct genome sequences by the completion of the project.

The work, appearing in the journal Nature, is one of several 
papers published today by consortium members.

A genome is the set of DNA instructions that helps each living 
creature develop and function. Genome sequences differ slightly 
among individuals. In the case of humans, any two peoples’ 
genomes are, on average, more than 99% identical. The small 
differences contribute to each person’s uniqueness and can pro-
vide insights about their health, helping to diagnose disease, 
predict outcomes and guide medical treatments.

To understand these genomic differences, scientists create ref-
erence human genome sequences for use as a “standard” — a 
digital amalgamation of human genome sequences that can be 
used as a comparison to align, assemble and study other human 
genome sequences.

The original reference human genome sequence is nearly 20 
years old and has been regularly updated as technology advances 
and researchers fix errors and discover more regions of the 
human genome. However, it is fundamentally limited in its rep-
resentation of the diversity of the human species, as it consists of 
genomes from only about 20 people, and most of the reference 
sequence is from only one person.

“Everyone has a unique genome, so using a single reference 
genome sequence for every person can lead to inequities in 
genomic analyses,” said Adam Phillippy, PhD, senior investi-
gator in the Computational and Statistical Genomics Branch 
within NHGRI’s Intramural Research Program and a co-author 
of the main study. “For example, predicting a genetic disease 
might not work as well for someone whose genome is more dif-
ferent from the reference genome.”

The current reference human genome sequence has gaps that 
reflect missing information, especially in areas that were repet-
itive and hard to read. Recent technological advances such as 
long-read DNA sequencing, which reads longer stretches of the 
DNA at a time, helped researchers fill in those gaps to create the 
first complete human genome sequence. This complete human 
genome sequence, released last year as part of the NIH-funded 
Telomere-to-Telomere (T2T) consortium, is incorporated into 
the current pangenome reference. In fact, many of the T2T 
researchers are also members of the Human Pangenome Refer-
ence Consortium.

Using advanced computational techniques to align the various 
genome sequences, the researchers constructed a new human 
pangenome reference with each assembly in the pangenome 
covering more than 99% of the expected sequence with more 
than 99% accuracy. It also builds upon the previous reference 
genome sequence, adding over 100 million new bases, or “let-
ters” in DNA. While the previous reference genome sequence 
was single and linear, the new pangenome represents many 
different versions of the human genome sequence at the same 
time. This gives researchers a wider range of options for using 
the pangenome in analyzing other human genome sequences.  

“By using the pangenome reference, we can more accurately 
identify larger genomic variants called structural variants,” 
said Mobin Asri, a PhD student at the University of California 

Illustration credit Darryl Leja, National Human Genome Research Institute
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Santa Cruz and co-first author of the paper. “We are able to find 
variants that were not identified using previous methods that 
depend on linear reference sequences.”

Structural variants can involve thousands of bases. Until now, 
researchers have been unable to identify the majority of struc-
tural variants that exist in each human genome using short-read 
sequencing due to the bias of using a single reference sequence.

“The human pangenome reference will enable us to represent 
tens of thousands of novel genomic variants in regions of the 
genome that were previously inaccessible,” said Wen-Wei Liao, 
a PhD student at Yale University and co-first author of the 
paper. “With a pangenome reference, we can accelerate clinical 
research by improving our understanding of the link between 
genes and disease traits.”

The total cost of supporting the work of the Human Pangenome 
Reference Consortium is projected to be about $40 million over 
five years, which includes efforts to create the human pange-
nome reference, improve DNA sequencing technology, operate 
a coordinating center, conduct outreach and create resources for 
the research community to use the pangenome reference.

Many of the individuals whose genomes were sequenced for con-
structing the new human pangenome reference were originally 
recruited as part of the 1,000 Genomes Project, a collaborative 

and international effort funded in part by NIH that aimed to 
improve the catalog of genomic variants in diverse populations. 
Because the human pangenome reference is a work in progress, 
researchers from the international Human Pangenome Refer-
ence Consortium continue to add more genome sequences to 
increasingly improve the quality of the pangenome reference.

“Basic researchers and clinicians who use genomics need access 
to a reference sequence that reflects the remarkable diversity of 
the human population. This will help make the reference useful 
for all people, thereby helping to reduce the chances of propa-
gating health disparities,” said Eric Green, MD, PhD, NHGRI 
director. “Creating and enhancing a human pangenome refer-
ence aligns with NHGRI’s goal of striving for global diversity 
in all aspects of genomics research, which is crucial to advance 
genomic knowledge and implement genomic medicine in an 
equitable way.”

In line with this effort, the Human Pangenome Reference Con-
sortium includes an embedded ethics group that is working to 
anticipate challenging issues and help guide informed consent, 
prioritize the study of different samples, explore possible reg-
ulatory issues pertaining to clinical adoption, and work with 
international and Indigenous communities to incorporate their 
genome sequences in these broader efforts.

nih.gov
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2023 marked both the 70th anniver-
sary of the discovery of the double helix 
and the 20th anniversary of the com-
pletion of the Human Genome Project 
(HGP). Begun in 1990, the HGP was an 
ambitious endeavor to generate the first 
sequence of the human genome. Staffers 
were brought together to reflect on how 
the HGP laid the foundation for All of 
Us.

The HGP could be seen as the culmina-
tion of two centuries of research about 
how the human body works at micro-
scopic levels. When the HGP began, sci-
entists already knew that chromosomes 
carried genomic information between 
cells, but many questions remained.

“With the Human Genome Project, 
what we were so excited about was hav-
ing a map of the genes,” said Nicole 
McNeil Ford, PhD, an All of Us Program 
Officer and a former National Human 
Genome Research Institute (NHGRI) 
research biologist. 

“People were familiar with chromo-
somes, but we didn’t really know exactly 
where most genes were mapped on 
those chromosomes.”

The Human Genome Project and All of 
Us milestones:
❚	 October 1990: The Human Genome Proj-

ect begins.

❚	 April 2003: The Human Genome Project 
is completed. 

❚	 May 2004: Dr. Francis Collins advocates 
for a large and diverse population study to 
understand how genetic and environmen-
tal factors lead to disease.

❚	 September 2015: The Working Group 
recommends creating what was initially 
called the PMI Cohort Program.

❚	 October 2016: The PMI Cohort Program is 
renamed the All of Us Research Program.

❚	 May 2018: All of Us launches participant 
enrollment nationwide.

❚	 May 2019: All of Us offers a first glimpse 
of participants’ aggregate data through its 
public Data Browser.

❚	 May 2020: All of Us begins beta testing its 
data platform for researchers, the All of Us 
Researcher Workbench.

❚	 December 2020: Participants begin 
receiving initial results on genetic ances-
try and traits.

❚	 March 2022: All of Us releases its first 
genomic dataset for research, including 
nearly 100,000 whole genome sequences.

❚	 December 2022: Participants begin 
receiving health-related DNA results.

❚	 April 2023: All of Us releases an expanded 
genomic dataset totaling nearly a quarter 
million whole genome sequences.

❚	 May 2023: All of Us celebrates its fifth 
anniversary.

All of Us is a registered service mark 
of the U.S. Department of Health & 
Human Services (HHS).

The National Institutes of Health.

Scientists Reveal a Potential New Approach to 
Treating Liver Cancer
Results in cell and mouse studies may have implications for the development of a new 
class of anticancer drugs

Scientists at the National Institutes of Health and Massachusetts 
General Hospital in Boston have uncovered a potential new 
approach against liver cancer that could lead to the development 
of a new class of anticancer drugs. In a series of experiments in 
cells and mice, researchers found that an enzyme produced in 
liver cancer cells could convert a group of compounds into anti-
cancer drugs, killing cells and reducing disease in animals.

The researchers suggest that this enzyme could become a poten-
tial target for the development of new drugs against liver can-
cers, and perhaps other cancers and diseases as well.   

“We found a molecule that kills cells in a rare liver cancer in a 
unique way,” said translational scientist Matthew Hall, PhD, one 
of the leaders of the work at NIH’s National Center for Advanc-
ing Translational Sciences (NCATS). “It emerged from a screen-
ing to find molecules that selectively kill human liver cancer 
cells. It took a lot of work to figure out that the molecule is con-
verted by an enzyme in these liver cancer cells, creating a toxic, 
anticancer drug.”

Hall, Nabeel Bardeesy, PhD, a liver cancer specialist at Massa-
chusetts General Hospital and their colleagues reported their 
results March 13 in Nature Cancer.

The finding stems from a collaboration between Massachusetts 
General Hospital and NCATS researchers. Bardeesy was origi-
nally studying cholangiocarcinoma, a type of liver cancer that 
affects the bile duct. The cancer is characterized by mutations in 
the IDH1 enzyme. Bardeesy’s team wanted to find compounds 
and drugs that might be effective against the IDH1 mutation. 
Through a collaboration with NCATS, Hall and other NCATS 
scientists rapidly tested thousands of approved drugs and exper-
imental cancer agents for their effectiveness in killing cholan-
giocarcinoma cells, with IDH1 as a target.

They found several molecules, including one called YC-1, could 
kill the cancer cells. Yet, when they looked to see how YC-1 was 
working, they discovered the compound wasn’t affecting the 
IDH1 mutation.

The Massachusetts researchers showed that the liver cancer cells 
made an enzyme, SULT1A1. The enzyme activated the YC-1 
compound, making it toxic to tumor cells in cancer cell cul-
tures and mouse models of liver cancers. In the animal models 
treated with YC-1, the liver tumors either had reduced growth 
or shrank. Conversely, the researchers found no changes in 
tumors treated with YC-1 in animals with cancer cells lacking 
the enzyme.

The researchers examined other databases of drug screening 
results in compound and drug libraries to match drug activ-
ity with SULT1A1 activity. They also looked at a large National 
Cancer Institute database of anticancer compounds for addi-
tional possibilities to test for their activity with the enzyme.

They identified several classes of compounds that relied on 
SULT1A1 for their tumor-killing activity. Using computational 
methods, they predicted other compounds that also likely were 
dependent on SULT1A1.

“Once we found SULT1A1 activated YC-1, it led us to ask, ‘What 
other compounds are active and can kill cells by the same mech-
anism?’ Hall said. “Can we identify other compounds that were 
being developed and demonstrate that they were also active 

Matthew D. Hall, Ph.D., director of the Early Translation Branch (ETB) 
within NCATS’ Division of Preclinical Innovation. Photo courtesy of the 
NIH’s National Center for Advancing Translational Sciences
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because of SULT1A1 activation? The answer was yes. We found 
other compounds with the same mechanism of action as YC-1.”

The scientists suggest these findings have broader implications 
for developing new anticancer drugs. “We think these molecules 
have the potential to be an untapped class of anticancer drugs 
that depend on SULT1A1 for their activity against tumors,” 
Bardeesy said.

The researchers see YC-1 and similar molecules as prototypes for 
developing compounds that could be effective against important 
proteins on cells. Modifying different parts of these molecules 
could make them more specific for such proteins. The research-
ers point to the creation of a “toolkit of SULT1A1-activated mol-
ecules” that could affect many different targets.

Such a toolkit is comprised of hundreds of known molecules. 
In theory, the toolkit covers many types of enzymes, called sul-
fotransferases, that are active in different tissues in the body. 
For example, in addition to SULT1A1, the human sulfotrans-
ferase SULT4A1 is active in the brain. It can activate a subset of 

the molecules in the toolkit. This might be useful in developing 
drugs specific for brain cancers.

“We knew SULT1A1-dependent drugs had already been iden-
tified,” Bardeesy said. “Our results suggest there could be other 
SULT1A1-dependent compounds with ranges of different tar-
gets. Identifying such compounds and targets on cells could 
have potential implications for developing other types of small 
molecules and drugs, not just limited to these cancers. This 
might become a new approach for some diseases.”

This work was supported by the MGH Fund for Medi-
cal Discovery Award; the Cholangiocarcinoma Foundation 
Christopher J. Wilke Memorial Research Fellowship; NCI 
1K99CA245194-01, the V Foundation for Cancer Research, 
the Department of Defense Translational Team Science Award 
W81XWH-17-1-0491; NCI SPORE P50 CA127003; the Galla-
gher Chair in Gastrointestinal Cancer Research and Target Can-
cer Foundation; and the MGH Excellence Award.
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Studies suggest these cells could poten-
tially be targeted to infiltrate and attack 
liver tumors more effectively. The results 
were published August 17, 2023, in Cell.

A form of liver cancer called hepatocel-
lular carcinoma (HCC) remains difficult 
to treat with conventional therapies. For 
example, only some people with HCC 
respond to treatment with immune 
checkpoint inhibitors, a class of drug 
that helps boost the immune system’s 
ability to attack cancer. In recent years, 
evidence has begun to emerge suggest-
ing that a type of immune cell, called 
mucosal-associated invariant T (MAIT) 
cells, may have some influence over 
a patient’s response to these inhibitor 
drugs.

MAIT cells are typically only found in 
the liver, gut or lungs. They are a type 
of T cell, which is responsible for attack-
ing harmful pathogens in the body like 
cancer cells. MAIT cells, however, are 
not well understood compared to other 
immune cells.

To gain more insights, Tim F. Greten, 
MD, Senior Investigator, and Firou-
zeh Korangy, PhD, Staff Scientist in the 
Thoracic and GI Malignancies Branch, 
with their colleagues sought to study 
MAIT cells in unprecedented detail. 
They analyzed liver tissue samples — 
which included both tumors and the 
surrounding tissue — from 37 HCC 
patients using a combination of imag-
ing, flow cytometry and single-cell RNA 
sequencing. Then they applied an artifi-
cial intelligence algorithm to help map 
out the function, location and neigh-
boring cells of MAIT cells.  

The results show that MAIT cells are 
abundant in the tissue surrounding 
tumors, but not in the tumors them-
selves. This was a surprising result, since, 
in theory, MAIT cells should be infiltrat-
ing the tumors and attacking them.

“The MAIT cells — especially the few 
that do infiltrate the tumor — are really 
dysfunctional,” says Greten. “They aren’t 
very effective at launching an attack 
once they are in the tumor.”

The analysis also revealed that cells 
neighboring the MAIT cells were emit-
ting PD-1 signals, which are known to 
suppress immune cell activity. In exper-
iments with human cells in petri dishes 
and in HCC tumors in mice, Greten’s 
team confirmed that blocking these sig-
nals from neighboring cells could boost 
the MAIT cells’ ability to attack can-
cer. Together, these results may explain 
why immune checkpoint inhibitors, 
which help suppress the same PD-1 sig-
nal emitted from neighboring cells, can 
help revive MAIT’s ability to infiltrate 
and attack tumors.

“So far, we thought that immune check-
point inhibitors only work to activate 
other types of T cells. But in this case, 
we have a lot of data suggesting that 
these drugs also affect MAIT cells in the 
liver. That could be clinically relevant,” 
says Greten. His team will continue to 
study these cells in detail and explore 
additional ways of potentially activating 
them to launch attacks against tumors.

cancer.gov

Liver disease  
is a silent killer
What’s the risk?

Did you know?
Nonalcoholic fatty liver disease (NAFLD) and nonalcoholic steatohepatitis (NASH) can lead to serious  
health conditions including cirrhosis, liver cancer or even death. These risks can be more than twice  
as high for people living with diabetes, obesity or high blood pressure.¹

For Clinicians
How are you testing your 
NASH patients? Download 
the brochure today!

Scan the QR code to download the brochure or 
visit:  siemens-healthineers.us/elf-brochure

For Patients
Find out if you could be at 
risk. Download the patient 
questionnaire today!

Scan the QR code to download the questionnaire 
or visit:  siemens-healthineers.us/liver-disease

Reference
1. www.cdc.gov/obesity/data/adult.html

New Research Sheds Light on a Seldom-studied Type of 
Immune Cell in the Liver
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New Study for Preventing Liver Cancer Among People 
Who Inject Drugs
By the Division of Cancer Prevention and Control

Liver cancer is often deadly and can be caused by long-term hep-
atitis B or hepatitis C virus infections. People who inject drugs are 
at particularly high risk of getting hepatitis B or hepatitis C. The 
good news is that vaccines for hepatitis B and testing and treat-
ment for hepatitis B and hepatitis C virus infections have been 
proven to lower the risk of liver cancer. But even with these pre-
vention tools available, rates of new liver cancer cases are rising.

Over the past 3 years, CDC conducted a project with four 
National Comprehensive Cancer Control Program recipients in 
Iowa, Minnesota, Mississippi, and West Virginia, including one 
tribal organization (the American Indian Cancer Foundation in 
Minnesota). These recipients provide support to communities 
that include people who inject drugs.

This project was designed to reduce viral hepatitis infections 
and liver cancer among people who inject drugs. Recipients also 
sought to improve knowledge and awareness of the link between 
injecting drugs and getting hepatitis and liver cancer.

In a new study published in the American Journal of Health Pro-
motion, CDC scientists describe the processes, activities, and 
outcomes of this 3-year project.

“Our findings support promoting the use of best practices from 
this project in the larger cancer control community,” said Beh-
noosh Momin, DrPH, MS, MPH, lead author of the study. 
“These findings may be helpful to other CDC recipients that 
support people who live or work in places that put them at a 
higher risk for viral hepatitis.”

The project included partnerships with local organizations. 
These organizations helped identify better ways to deliver viral 
hepatitis services and set up syringe services programs for peo-
ple who inject drugs and have a higher risk of liver cancer. Their 
actions supported efforts to increase testing and help people get 
the hepatitis B vaccine.

“Our recipients faced several challenges during the 3-year proj-
ect, such as the COVID-19 public health emergency, staff limits 
and changes, and limited resources,” said Dr. Momin. “However, 
their work was a success. They were able to carry out their activ-
ities through strong partnerships, ongoing guidance from CDC, 
and a deep understanding of the people they serve.”

Who Has a High Risk of Liver Cancer?
Cases of liver cancer are higher in certain populations, including:
❚	 Hispanic or Latino people.
❚	 Asian Pacific Islander people.
❚	 American Indian or Alaska Native people.
❚	 People who inject drugs.

Unfortunately, getting treatment for hepatitis B or hepatitis C 
virus can be hard for some people, especially those at high risk. 
Barriers include:
❚	 Cost of treatment.
❚	 Restrictive treatment coverage policies.
❚	 Challenges diagnosing hepatitis C.

How to Lower the Risk of Getting Liver Cancer:
❚	 Keep a healthy weight.
❚	 Get vaccinated against hepatitis B. The hepatitis B vaccine is 

recommended for all infants at birth and for adults who may 
be at increased risk.

❚	 Get tested for hepatitis C and get medical care if you have it.
❚	 Don’t smoke, or quit if you do.
❚	 Avoid drinking too much alcohol.

nih.gov
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NIH Selects Dr. Jeanne Marrazzo as Director of the 
National Institute of Allergy and Infectious Diseases

Lawrence A. Tabak, DDS, PhD, acting director for the National 
Institutes of Health, has named Jeanne M. Marrazzo, M.D., as 
director of NIH’s National Institute of Allergy and Infectious 
Diseases (NIAID). Dr. Marrazzo is currently the director of the 
Division of Infectious Diseases at the University of Alabama at 
Birmingham. She is expected to begin her role as NIAID Direc-
tor in the fall. NIAID conducts and supports basic and applied 
research to better understand, treat and ultimately prevent 
infectious, immunologic and allergic diseases.

“Dr. Marrazzo brings a wealth of leadership experience from 
leading international clinical trials and translational research, 
managing a complex organizational budget that includes 
research funding and mentoring trainees in all stages of pro-
fessional development,” said Dr. Tabak. “I look forward to wel-
coming Dr. Marrazzo to the NIH leadership team. I also want 
to extend my gratitude to Hugh Auchincloss, Jr., M., for serving 
as acting director of NIAID after long-time director Anthony S. 
Fauci, MD, stepped down in December 2022.”

As NIAID director, Dr. Marrazzo will oversee NIAID’s budget 
of $6.3 billion, which supports research to advance the under-
standing, diagnosis and treatment of infectious, immunologic 
and allergic diseases. NIAID supports research at universities 
and research organizations around the United States and across 
NIAID’s 21 laboratories, including the Vaccine Research Center 
on NIH’s main campus in Bethesda, Maryland, and the Rocky 
Mountains Laboratories in Hamilton, Montana. NIAID also 
has a unique mandate to respond to emerging and re-emerging 
public health threats at home and abroad. The NIAID research 
response to outbreaks of infectious diseases, from HIV to Ebola 
to COVID-19, has led to new therapies, vaccines, diagnostic 
tests and other technologies.

Dr. Marrazzo’s research in discovery and implementation science 
has focused on the human microbiome, specifically as it relates 
to female reproductive tract infections and hormonal contra-
ception; prevention of HIV infection using biomedical interven-
tions, including PrEP and microbicides; and the pathogenesis 
and management of bacterial vaginosis, sexually transmitted 
diseases in HIV-infected persons and management of antibi-
otic resistance in gonorrhea. She has been a principal investi-
gator on NIH grants continuously since 1997 and has served 
frequently as a peer reviewer and advisory committee member. 

Dr. Marrazzo also has served as a mentor to trainees at all stages 
of professional development, including on NIH-funded training 
grants, and was the recipient of the American Sexually Trans-
mitted Diseases Association’s Distinguished Career Award, the 
highest recognition of contributions to research and mentoring 
in the field.

Dr. Marrazzo is a Fellow of the American College of Physi-
cians and of the Infectious Diseases Society of America and is 
board certified in infectious disease. She earned her bachelor’s 
in biology from Harvard University, Cambridge, Massachusetts; 
her MD from Thomas Jefferson University, Philadelphia; and a 
Master of Public Health in Epidemiology from the University of 
Washington, Seattle. Dr. Marrazzo also has chaired the Ameri-
can Board of Internal Medicine (ABIM) Council, and the ABIM 
Infectious Disease Specialty Board.

nih.gov

Jeanne M. Marrazzo, M.D. Photo credit Lexi Coon, courtesy of the Univer-
sity of Alabama and the National Institutes of Health
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HHS Announces the Formation of the Office of Long 
COVID Research and Practice and Launch of Long 
COVID Clinical Trials Through the RECOVER Initiative

Current analysis estimates that 7.7 million to 23 million Ameri-
cans have developed Long COVID.

Today, U.S. Department of Health and Human Services 
(HHS) Secretary Xavier Becerra released the following state-
ment applauding the formation of the Office of Long COVID 
Research and Practice to lead the Long COVID response and 
coordination across the federal government and, in addition, the 
National Institutes of Health (NIH) launch of the Long COVID 
clinical trials through the RECOVER Initiative.

“As our nation continues to make strides in combating COVID-
19, it is crucial that we address the impact of Long COVID and 
provide resources to those in need,” said HHS Secretary Bec-
erra. “Last year President Biden called on HHS to coordinate the 
response to Long COVID. The Official establishment of the Long 
COVID Coordinating office and the launch of the RECOVER 
clinical trials solidifies this issue as an ongoing priority.”

“The Office of Long COVID Research and Practice will enhance 
efforts being undertaken across the U.S. government to improve 
the lives of those who continue to experience the long-term 
impacts of the worst public health crisis in a century,” said 
Adm Rachel Levine, MD. “Bringing together the resources and 
expertise of federal, state, and local partners, patients, provid-
ers, researchers, and the business sector to answer the American 
peoples most urgent calls to action.”

Background on the Office of Long COVID Research and 
Practice
The Office of Long COVID Research will be located within 
HHS’s Office of the Assistant Secretary for Health under the 
leadership of the HHS Assistant Secretary for Health, Admiral 
Rachel Levine. The Office is charged with on-going coordina-
tion of the whole-of-government response to the longer-term 
effects of COVID-19, including Long COVID and associated 
conditions and the implementation of the National Research 
Action Plan on Long COVID and the Services and Supports 
for Longer-Term Impacts of COVID-19. Currently 14 federal 
departments engage on Long COVID, including over a dozen 
HHS Operating and Staff Divisions with a goal to reduce the 
impacts of Long COVID by improving quality of life for peo-
ple living with Long COVID and reducing disparities related to 
Long COVID.

The NIH RECOVER Initiative is a $1.15 billion nationwide 
research program designed to understand, treat, and prevent 
long COVID, which describes long-term symptoms following 
infection by SARS-Cov-2, the virus that causes COVID-19. 
More than 200 symptoms are associated with long COVID, and 
the condition can cause problems throughout the body, affecting 
nearly all body systems including the nervous, cardiovascular, 
gastrointestinal, pulmonary, autonomic, and immune systems.

Launched in 2021, RECOVER established one of the largest, 
most diverse study group of patients with Long COVID in the 
world. The initial stage of the initiative involved launching large 
observational multi-site studies examining and following peo-
ple through their experience with COVID-19 to learn why some 
people develop long-term symptoms while others recover com-
pletely. These studies are ongoing and have recruited more than 
24,000 participants to date. Researchers also are analyzing 60 
million electronic health records and conducting more than 40 
pathobiology studies on how COVID-19 affects different body 
tissues and organs.  

This study cohort participated in RECOVER observational 
studies that allowed researchers to characterize the condition 
in great detail, which is critical for informing the develop-
ment of clinical trials to test interventions. The clinical trials 
are designed so multiple treatments and therapies can be stud-
ied across five focus areas. Platform protocols for two of these 
areas were posted today, July 31, with enrollment for these tri-
als beginning the end of July and throughout the summer. To 
learn more about the RECOVER clinical trials visit: https://tri-
als.RECOVERCovid.org

Through collaboration with federal partners, researchers, clini-
cians, patient advocacy organizations, and the business sector, 
the Biden-Harris Administration remains committed to address-
ing the longer-term impacts of the worst public health crisis in 
a century. We will continue to listen and learn from patients, 
caregivers, frontline workers, and those with lived experience, 
so we can accelerate understanding and breakthroughs together.

nih.gov

Temperature-Stable TB Vaccine Safe, Prompts 
Immune Response in NIH-Supported Study

A clinical trial testing a freeze-dried, temperature-stable exper-
imental tuberculosis (TB) vaccine in healthy adults found that 
it was safe and stimulated both antibodies and responses from 
the cellular arm of the immune system. The Phase 1 trial was 
supported by the National Institute of Allergy and Infectious 
Diseases (NIAID), part of the National Institutes of Health. A 
non-temperature stable form of the candidate previously had 
been tested in several clinical trials. However, this was the first 
clinical trial of any subunit TB vaccine candidate in a tempera-
ture-stable (thermostable) form. Results are published in Nature 
Communications.

The experimental vaccine, ID93+GLA-SE, was developed 
by Christopher B. Fox, PhD, and scientists at the Access to 
Advanced Health Institute (formerly the Infectious Disease 
Research Institute) in Seattle. It is a recombinant subunit vaccine 
made from four proteins of Mycobacterium tuberculosis bacte-
ria combined with GLA-SE, an immune-stimulating adjuvant. 
The freeze-dried formulation does not require refrigeration and 

is mixed with sterile water just prior to injection. Thermostable 
vaccines are desirable in settings where maintaining cold or fro-
zen vaccines for long periods can be costly and difficult.

The current trial investigated whether administering tempera-
ture-stable vaccine containing both ID93 and GLA-SE in a sin-
gle vial would be as effective at inducing an immune response as 
a regimen in which non-thermostable ID93 and liquid GLA-SE 
are held in two vials and combined prior to injection. A sin-
gle-vial presentation of a thermostable vaccine would have clear 
advantages in ease of storage, transport and administration, the 
investigators note.

Daniel F. Hoft, MD, PhD, director of the Saint Louis Univer-
sity Center for Vaccine Development, led the single-site trial 
at the university’s School of Medicine. Twenty-three partici-
pants received the thermostable single-vial regimen, while 22 
participants received the two-vial, non-thermostable regimen. 
Both vaccine presentations were safe and well-tolerated. Recip-
ients of the single-vialled thermostable vaccine had robust 
T-cell responses and produced higher levels of antibodies in 
the blood than those receiving the non-thermostable two-vial 
presentation.

The investigators note some limitations in this small trial. For 
example, no established correlates of protection define what 
immune responses are required for vaccine-induced protection 
from TB disease. Therefore, it is not possible to say whether the 
enhanced immune responses seen in the thermostable vaccine 
formulation would translate to improved protective vaccine effi-
cacy. Nevertheless, they conclude, results of this trial demon-
strate “a proof-of-concept that adjuvant-containing vaccines can 
be formulated in a freeze-dried single-vial presentation with-
out detrimentally impacting clinical immunogenicity or safety 
characteristics.”

Reference

ZK Sagawa et al. Safety and immunogenicity of a thermostable formu-
lation of the ID93 + GLA-SE tuberculosis vaccine candidate in healthy 
adults. Nature Communications DOI: 10.1038/s41467-023-36789-2 
(2023).
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Scanning electron micrograph of Mycobacterium tuberculosis bacteria, 
which cause TB. Photo courtesy of the National Institute of Allergy and 
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Tuberculosis Awareness for Public Health 
Professionals

Globally, there are approximately one out of four people esti-
mated to have latent TB infection, and about 5-10% of those 
individuals may progress to active tuberculosis if untreated.

Reports of recent TB infection in refugees entering the United 
States has heightened the need for screening awareness and 
treatment preparedness among public health providers. The 
CDC’s guidelines for screening are specific for newly arriving 
refugees that potentially can spread the infection to groups at 
a higher risk, which includes healthcare workers. According to 
the CDC, the two groups identified include: 

Those at high risk for exposure to or infection with M. tuberculosis:

❚	 Contacts of people known or presumed to have infectious 
TB disease

❚	 People who were born in or who frequently travel to coun-
tries where TB disease is common, including Mexico, the 
Philippines, Vietnam, India, China, Haiti, and Guatemala

❚	 People who currently live or used to live in large group set-
tings where TB is more common, such as homeless shelters, 
prisons, jails, or nursing homes

❚	 Employees of high-risk congregate setting

❚	 Health care workers who serve patients with TB disease

❚	 Populations defined locally as having an increased incidence 
of LTBI or TB disease, including medically underserved 
populations, low-income populations, or people who abuse 
drugs or alcohol

❚	 Infants, children, and adolescents exposed to adults who are 
at increased risk for LTBI or TB disease

People at high risk for developing TB disease after infection with 
M. tuberculosis:

❚	 People living with HIV

❚	 Children younger than 5 years of age

❚	 People recently infected with M. tuberculosis (within the last 
2 years)

❚	 People with a history of untreated or inadequately treated TB 
disease

❚	 People who are receiving immunosuppressive therapy such 
as tumor necrosis factor (TNF)-alpha antagonists, systemic 
corticosteroids equivalent to/greater than 15 mg of predni-
sone per day, or immunosuppressive drug therapy following 
organ transplantation

❚	 People with silicosis; chronic renal failure; leukemia; or can-
cer of the head, neck, or lung*People with diabetes melli-
tus*People who have had a gastrectomy or jejunoileal bypass

❚	 People who have low body weight

❚	 People who use substances (such as injection drug use)

❚	 Populations defined locally as having an increased incidence 
of disease due to M. tuberculosis, including medically under-
served and low-income populations

Reported Tuberculosis in the United States, 2022
In 2022, reported TB cases and incidence rates in the United 
States increased for the second year in a row but remained lower 
than levels reported prior to the COVID-19 pandemic. The pan-
demic caused substantial changes in immigration and travel, 
health care and public health services, social exposures, and 
mortality, which likely led to a combination of TB underdiag-
nosis and a true reduction in TB incidence in the United States 
throughout 2020–2021. In 2022, the pandemic waned, but the 
effects of the pandemic on the public health workforce and pub-
lic health resources persisted.

Compared with prepandemic 2019 levels, TB incidence rates 
remained the same or lower for both U.S.-born and non-U.S.–
born persons and all age groups except U.S.-born persons 
aged 5–14 years and non-U.S.–born persons aged 0–4 years. 
TB among young children is particularly concerning because 
is usually results from recent transmission instead of reactiva-
tion of long-standing LTBI. TB incidence remained steady or 
below prepandemic levels for most U.S.-born race and ethnicity 
groups, but increased among American Indian or Alaska Native 
persons, Native Hawaiian or Other Pacific Islander persons, and 
Asian persons, increasing the TB disparities experienced by 
those populations.

Birth outside of the United States remains a key risk factor for 
TB, with a TB incidence rate 17.1 times higher in non-U.S.–born 

persons compared with U.S.-born persons in 2022. The number 
of TB cases diagnosed among non-U.S.–born persons within the 
first year after arrival in the United States nearly doubled com-
pared with 2021 and reached the highest level since 2016. Even 
though the most common countries of birth among people diag-
nosed with TB in the United States has remained steady for many 
years, small but noteworthy increases occurred among persons 
born in several Central and South American countries as well 
as Afghanistan. Changes in the number of TB cases diagnosed 
among non-U.S.–born persons by years since arrival and coun-
try of birth might reflect changes in migration patterns, including 
increased arrivals among persons evacuating from conflict zones.

In addition to birth origin, social and medical factors can 
increase the risk of being infected with TB and progression to 
TB disease. Diabetes mellitus affects approximately 10% of the 
U.S. population but was reported in 2022 for about one-quarter 
of persons with TB. Diabetes can increase the risk of develop-
ing TB disease among persons with TB infection, as can other 
immunocompromising conditions such as HIV and renal fail-
ure. Even though the prevalences of some social risk factors, 
such as residing in a congregate setting and substance use, have 
declined among persons with TB over the last decade, these fac-
tors continue to affect a substantial number of persons with TB 
in the United States.

Because of the two-year reporting lag for TB case outcomes 
data, this report is the first to include treatment outcome data 

for TB cases diagnosed during the first year of the COVID-19 
pandemic. The number of deaths attributed to TB disease or TB 
treatment in 2020 was the highest since 2011, especially among 
persons who died after diagnosis. This is consistent with a higher 
TB-related death rate reported in 2020 vital statistics data. How-
ever, decreases in treatment completion and directly observed 
therapy for cases diagnosed in 2020 were minimal, suggesting 
that in spite of the staffing and resource challenges that health 
departments faced in 2020, TB programs were able to ensure 
treatment completion rates similar to the levels observed in the 
years before the COVID-19 pandemic.

TB epidemiology appears to be returning to prepandemic levels 
in many respects, and invigorated efforts are necessary to achieve 
TB elimination in the United States. Testing for TB is critical 
for populations at higher risk for TB infection and progression, 
including people with weak immune systems due to HIV, renal 
failure, or other conditions such as diabetes. Increased efforts 
to detect and treat LTBI are also needed to accelerate progress 
towards TB elimination. Innovations such as shorter regimens 
and video-directly observed therapy should be considered, in 
combination with other proven TB prevention activities, to test 
and treat persons at risk for TB.

References available at cdc.gov/tb/statistics/reports/2022/Exec_Commentary.html
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efforts where the purpose of patient’s 
visit is not identified as getting tested 
for an STI. Dr. Quinlan stated another 
way IDPH is incorporating existing pro-
grams to help with this. “Illinois state 
law requires every pregnant person to be 
tested for syphilis, when they start pre-
natal care at their first prenatal visit and 
around 28 weeks or at the beginning of 
the third trimester, everyone gets tested 
for it along with all the other routine 
pregnancy tests. Not all states have this 
requirement, but I’m glad we do because 
one of the biggest challenges with syphilis 
treatment in pregnancy is for folks who 
don’t get prenatal care,” she said. “40% of 
the congenital syphilis cases were in preg-
nant patients who either were not tested 
or not tested in time, because they either 
were not able to access care before they 
went into labor or they weren’t tested in a 
timely enough fashion. It is our responsi-
bility to make sure providers know about 
this requirement, and we’ve tried, with 
the congenital syphilis rise in Illinois, to 
really encourage testing in all prenatal 
settings as well as in urgent care such as 
in emergency rooms so if someone comes 
to a provider for a cough or other reason 
and is pregnant without prenatal care, 
they will get tested and treated.”

Blood testing in a clinical setting is the 
current standard for syphilis and can be 
done with either large laboratory ana-
lyzers or with newly developed rapid 
tests with mobile community efforts.  Dr. 
Quinlan mentioned the Illinois Congen-
ital Syphilis Working Group, which has 
stakeholders from around the state, has 
been discussing the concept of point of 
care testing to determine if there is a way 
to incorporate rapid testing with imme-
diate results. This may be too difficult for 
the individual to perform on their own, 
but not for a professional within a mobile 
van that could get point of care results 
immediately instead of sending it to the 
lab. This would prevent the scenario of a 
patient that has left the Urgent Care set-
ting before their test results came back, 
because that wasn’t the primary reason for 
their visit, and doesn’t get the immediate 

attention required. “Point of care test-
ing would provide immediate results 
for immediate treatment,” Dr. Quinlan 
stated. “Which would be huge, so while 
it’s not the standard of care it’s more that 
we can consider piloting in Illinois. We 
hope to launch pilot programs, perhaps 
in the city of Chicago where the numbers 
are highest, but will also serve our rural 
communities because, similar to other 
states there are healthcare deserts where 
there’s just not a provider conveniently 
located. Local Health Department Dis-
ease Intervention Specialist could have 
that point of care testing and link some-
one to treatment. That would be huge for 
reducing those barriers for the patient to 
get care, especially in pregnancy to pre-
vent congenital syphills.”

The use of more testing clearly is key for 
all people at risk, hopefully even before 
they become pregnant, and could pos-
sibly be incorporated with existing 
programs. Raising awareness is more 
important than ever, so that providers 
can find more opportunities for early 
detection and intervention. “We’ve talked 
with our communications team at the Illi-
nois Department of Public Health to get a 
public facing communication out so that 
people in the community are educated 
and will know that they can ask their doc-
tors about getting tested, or if they come 
to the ER because they are having trou-
ble finding a prenatal provider or even if 
they’ve just come for a cough that they 
can ask to get tested for syphilis while 
they are there. Just to have the commu-
nity know about these numbers so they 
can be proactive and get tested can make 
a huge difference,” she stated.

Another great tool for education in Illi-
nois is the Perinatal Syphilis Warmline, 
different than a hotline because the calls 
won’t necessarily reach a live person 24/7 
but will be answered within 24 hours or 
one business day.  This warmline comes 
as an extension of the highly respected 
Illinois Perinatal HIV hotline, which 
began expanding to include perinatal 
syphilis on November 1st.

“This is a single phone number that pro-
viders can call to get clinical guidance 
about treatment of syphilis,” stated Dr. 
Quinlan. “They can get help with records 
for their patient to see if their patient 
has been treated before, when, where, 
and any previous syphilis lab test results 
to get an idea of what syphilis stage the 
patient is to determine treatment needed. 
The warmline will also help the provider 
locate treatment, if the provider doesn’t 
have Bicillin in their office, and to help 
the provider with reporting of the syphi-
lis case to their local health departments. 
It’s a really great one-stop resource for 
treatment of syphilis in pregnancy to 
prevent congenital syphilis in our state. 
This massive undertaking has just started 
with the most impressive team that will 
be the ones answering the phones and 
helping providers.”

“Helping providers differentiate treat-
ment of either one shot of Bicillin or three 
shots seven to nine days apart is impera-
tive and depends on what stage the per-
son is in, and that’s not always easy from 
just looking at their lab results,” stated Dr. 
Quinlan, “so to have clinical guidance 
that providers can get with one phone call 
will help tremendously for providers who 
might rarely see this. To be connected can 
help the patient who needs a shot within 
a week.”

Dr. Quinlan is a long practicing OB-GYN 
who holds a Master’s in Public Health in 
Maternal and Child Health Policy. Prior 
to her current role she practiced general 
OB-GYN with a special interest in pediat-
ric and adolescent gynecology and meno-
pause management, delivering babies and 
teaching residents the full scope general-
ist practice. She now serves as Women’s 
Health Medical Advisor for the Illinois 
Department of Public Health, and hopes 
to bring clinical perspective into some 
of the public health decisions. “It’s been 
great,” she said. “And while being on this 
side is different than seeing patients all 
day as I’m used to, it’s been rewarding 
working with wonderful public health 
colleagues and I thoroughly enjoy it.”
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Combating the Rise in Congenital Syphilis
Exclusive interview with Maura Quinlan, MD MPH, Women’s Health Medical Advisor  
for the Illinois Department of Public Health 
By Thomas S Adams III, Publisher of Federal Health & Medicine

Congenital syphilis has risen to a level of 
crisis throughout the entire United States, 
and though preventable, it continues 
to severely affect newborns of pregnant 
women not tested or treated in a timely 
fashion during their pregnancy.

A recent CDC Morbidity and Mortality 
Weekly Report (MMWR, November 17, 
2023) states that a lack of timely testing 
and adequate treatment contributed to 
almost 90% of congenital syphilis cases 
in the United States, including substantial 
proportions of congenital syphilis cases 
in all U.S. Census Bureau regions and 
among all racial and ethnic groups.

“Illinois is not the highest state in the 
country for congenital syphilis, but the 
rise in numbers is sobering”, said Dr. 
Quinlan. “In 2022 we had 84 infants born 
positive for syphilis, where two years 
before in 2020 there were 29 cases, so 
there is a lot more that needs to be done.”

One of the things Illinois has done to 
decrease rates of STIs is use existing pro-
grams such as EPT (Expedited Partner 
Therapy) that provide medication for the 
sex partners of patients diagnosed with 
chlamydia, gonorrhea, or trichomonas. 
EPT has been shown to prevent further 
re-infection and spread of STIs and is 
legal in all 50 states.

“Expedited Partner Therapy is intended to 
treat partners of patients diagnosed with 
a sexually transmitted infection without 
requiring that partner have to come in 
for a visit,” Dr. Quinlan stated. “It can be 
done in every state, and in Illinois liabil-
ity is protected for providers to admin-
ister immediate partner treatment for 
chlamydia, gonorrhea, or trichomonas. 
Syphilis however, is not one of those 

conditions where you can do Expeditied 
Partner Therapy because it’s a series of 
injections or a longer course of oral anti-
biotics rather than a single dose. Expe-
dited Partner Therapy is intended to 
decrease the amount of sexually trans-
mitted infections in the community and 
to prevent the patient that I might be see-
ing in the office from getting re-infected 
by her partner who is not able to get care. 
EPT doesn’t exactly address syphilis, so 
because of that we don’t typically treat 
syphilis with expedited partner therapy. 
However there are some circumstances 
where treating the partner with oral anti-
biotics for syphilis without a visit can be 
considered as the only way for a partner 
to be treated. We are hoping to launch a 
new mobile van that can treat the preg-
nant person with an injection of a peni-
cillin antibiotic, and potentially treat the 
partner who is there too. While that’s not 

exactly Expedited Partner Therapy it is 
a way to treat partners without having 
them make the trip come into an office 
and be tested.”

This is working in other states like Lou-
isiana, and IDPH, with the Chicago 
Department of Public Health, are creat-
ing a similar pilot program for syphilis 
treatment in Chicago to be proactive and 
break down barriers. 

“One of the challenges with many cases of 
syphilis diagnosed in pregnancy is that, 
depending on the stage it is discovered 
such as late latent where it may require 
multiple doses of antibiotics adminis-
tered no more than 7 to 9 days apart, if the 
patient it isn’t able to come back until 10 
days you have to start all over,” stated Dr. 
Quinlan. “We’ve had patients that weren’t 
able to come back in, so they keep getting 
this first dose and can’t complete the series. 
Because we gave the first dose in the office 
we know whether or not that person is 
allergic to penicillin, so for us to be able to 
go out to them makes everything so much 
easier and the Chicago Department of 
Public Health has been enthusiastic about 
making this happen with a mobile van to 
treat pregnant people and protect their 
babies without them having to come back 
for visits. This is also incredibly important 
for rural areas. If the nearest health depart-
ment or provider clinic is a long distance, 
that’s a lot to ask someone who has kids at 
home, work schedule that makes it difficult 
to come in every week, etc.”

Addressing this and other barriers 
that prevent individuals from getting 
tested including embarrassment may be 
addressed by incorporating them into 
other women’s health screening, such as 
breast and cervical cancer public health 

Maura Quinlan, MD MPH, Women’s Health 
Medical Advisor for Illinois Department of Pub-
lic Health. Photo credit Jenny Nowatzke, Manager, 
National Media Relations at Northwestern Medicine.
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Department of Public Health. The provider then has much more 
information to be able to accurately determine the appropriate 
treatment. We are able to assist with a case specific recommen-
dation for patient treatment and care, and that is huge.”

The warmline receives calls from a variety of medical special-
ists, including pediatricians with questions about treatment for 
newborns whose birth parent has either been diagnosed with 
or treated for syphilis during pregnancy. This points to the need 
for more awareness because syphilis rates had dropped until 
recently, leading to less experience with syphilis during preg-
nancy. “Providers just aren’t as familiar with syphilis because 
they don’t see it every day”, Laurie stated, “we find this with our 
perinatal HIV hotline as well because there’s always changes in 
clinical guidance and medical providers are not necessarily up 
to date on those new recommendations, so they can always call 
us and we can provide that information”.

Testing is the first step in this process, and usually warmline calls 
are made after the provider has tested a patient and received pos-
itive results. Rapid testing is now available for mobile clinics and 
other community efforts in rural areas where populations are far 
away from hospitals with large laboratory capabilities. The com-
bination of both types of screening provides greater coverage, but 
regardless of which type of testing a patient receives, the warm-
line can assist the provider whenever a positive result is found.

“In regard to mobile types of services, one of the things that we 
have been looking at is the opportunity to provide mobile ser-
vices and in-home treatment options”, she stated. “For example, 
it can be extremely challenging for a pregnant person who’s liv-
ing in an area of Illinois where access to care is limited or they 
don’t have the resources to get to their appointment to receive 
their doses of penicillin treatment. Sometimes the patient needs 
three doses of treatment 7 to 9 days apart and that window is not 

flexible. For someone in this scenario there’s been planning for 
an in-home treatment option for the second and third doses of 
penicillin. This wouldn’t be applicable for the first dose because 
there’s always the outside chance of an allergic reaction and we 
wouldn’t want that happening in an in-home environment. But 
after that first dose, doing second and third doses in some sort 
of a mobile capacity could be very effective. Other states have 
done similar programs, so Illinois is looking at options to rep-
licate this. The syphilis and congenital syphilis numbers are so 
concerning that all options are really on the table for how best 
to approach this from many different angles, and the warmline 
is one such option. Illinois is the only state that has a dedicated 
hotline for perinatal HIV, so it’s a really unique program. I think 
that because we are public health people, we are always looking 
for a way to leverage the success that we’ve had with our Peri-
natal HIV hotline to impact another growing problem. Syphi-
lis lines up with this so well because it’s in the perinatal realm 
and the populations impacted by perinatal syphilis are very sim-
ilar to those impacted by perinatal HIV. So there’s a lot of nat-
ural synergy for us to be able to transition relatively easily and 
expand what we do to impact syphilis. The dangers of untreated 
syphilis in pregnancy are catastrophic, so it is incredibly import-
ant that we attack this from all fronts and the Perinatal Syphilis 
Warmline is one part of that effort.”

Laurie Ayala holds a Master of Public Health in community 
health science. Her work has focused on chronic and infectious 
disease prevention and care in underserved communities. She 
has worked for the last eighteen years in maternal-child health 
and serves as the Administrator for the state of Illinois’s Perina-
tal Syphilis Warmline and Perinatal HIV Hotline.
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Northwestern Medicine team discussing a Perinatal Syphilis Warmline 
case. Photo credit: Laura Brown, Photographer, Northwestern Medicine

Featured from left to right; Laurie Ayala, MPH, administrator of the 
Illinois Perinatal Syphilis Warmline at Northwestern Medicine, Janelle 
Bolden, MD, chief of maternal fetal medicine at Northwestern Medicine, 
and Lynn Yee, MD, maternal fetal medicine specialist and director of the 
Northwestern Medicine Women’s Infectious Disease Program.  
Photo credit: Laura Brown, Photographer, Northwestern Medicine

Illinois Perinatal Syphilis Warmline
Interview with Laurie Ayala, MPH, Administrator
By Thomas S Adams III, Publisher of Federal Health & Medicine

The state of Illinois’s Department of Public Health has launched 
a Perinatal Syphilis Warmline to assist public health providers 
with patients testing positive for infection. Highly trained spe-
cialists at Northwestern Memorial Hospital and Ann and Rob-
ert H. Lurie Children’s Hospital of Chicago can guide providers 
who may not often encounter this with proper procedures and 
access to records for care.

“Illinois launched a statewide 24/7 Hotline for perinatal HIV 
prevention in 2005 and I’ve been working with that program 
ever since”, Laurie stated. “This hotline has established a strong 
presence throughout our state as a ‘One Stop Shop’ for anything 
related to HIV and pregnancy, including everything from clini-
cal consultation to state reporting requirements regarding peri-
natal HIV testing. That program also has a very significant case 
management component for pregnant people living with HIV. 
Over the past few years as we began hearing about these con-
cerning numbers of syphilis cases, we started thinking about 
how we could leverage the public health infrastructure that we 
have developed through our perinatal HIV hotline to make an 
impact on syphilis.”

Successful methods of the Illinois Perinatal HIV hotline were 
used in designing clinical consultation support for syphilis, as 
the Hotline team brainstormed to identify what services made 
the most sense and were most needed. They created a “warm-
line” as an extension of their Perinatal HIV hotline, using their 
existing staff of clinical experts with the expertise to respond to 
calls regarding syphilis and pregnancy. “That was really the gen-
esis”, Laurie stated, “and then we worked for nearly 9 months 
in partnership with the Illinois Department of Public Health, 
the Chicago Department of Public Health, and the Mother and 
Child Alliance (a not-for-profit organization in Chicago focused 
on HIV and pregnancy) to develop the processes and protocols 
for the operation of the warmline”.

The clinical team for the warmline is comprised of maternal-fe-
tal medicine and adult infectious disease experts from North-
western Memorial Hospital in Chicago and pediatric infectious 
disease consultants from Ann and Robert H. Lurie Children’s 
Hospital of Chicago.

Screening for syphilis in pregnancy is invaluable, and fortunately 
is required by state law. But the complexity of syphilis can be 
confusing. “Often times when providers test a patient and get a 

reactive syphilis result, there’s assistance needed in determining 
the proper staging of the infection which determines the appro-
priate corresponding treatment”, Laurie stated, “so that is a main 
function of the warmline, which fills a gap. We’re able to do two 
things; we’re able to assist providers in determining the proper 
staging of the patient, and then we provide the recommenda-
tions for treatment. In some cases, patients have been previously 
diagnosed and treated for syphilis, so then the staging becomes 
more complex. The need to confirm prior diagnosis and prior 
treatment is very important in planning for additional treat-
ment. The warmline is able to assist by facilitating communica-
tion with the public health jurisdictions to obtain past patient 
diagnosis and treatment information. For example, if someone 
calls and says their patient said they were previously diagnosed 
and treated last year, but they don’t remember where they were 
treated or how many doses of penicillin they received, or if they 
were treated adequately, we can assist in trying to obtain that 
information from the public health authorities, whether that 
be the Illinois Department of Public Health or the Chicago 

Laurie Ayala, MPH, Administrator, 24/7 Illinois Perinatal HIV Hotline, 
Illinois Perinatal Syphilis Warmline, Northwestern Memorial Hospital. 
Photo credit: Laura Brown, Photographer, Northwestern Medicine
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Some of the most significant increases in syphilis screening were 
in the IHS’ Oklahoma City Area, where IHS showed a 214% 
increase in the screening rates. This is particularly noteworthy 
because the IHS is finding ways to overcome the many barriers 
that prevent people from getting screened through various IHS, 
tribal, and urban Indian health systems efforts to ensure nobody 
gets left behind. Still, screening, access to care, and provider 
training are important, but rates of syphilis remain high, a symp-
tom of the overall underfunding and understaffing of our system.  
Even the best intentions can’t always overcome these barriers.

Regarding perceived shortages of Benzathine Penicillin G, Mr. 
Haverkate emphasized that if anyone in the Indian Health Ser-
vice or tribes is told there is none available, they can contact 
the IHS’ National Supply Service Center or the CDC for help. 
“We don’t want anyone to walk away feeling frustrated that their 
order is unfilled, and we even have some backup stock, so I just 
want people to know if they knock on one door and no one 
answers, that doesn’t mean they have to give up, there are other 
ways to go about getting your orders filled.”

Overall, IHS has attributed its success to its ability to commu-
nicate and access local providers in real-time through its staff 
at headquarters, who are in constant contact with public health 
nurses, chief medical officers, and community health workers. 
“We’ve been able to hear what some of the needs are and what 
some of the frustrations are with unmet training requirements 
so we can act quickly on those with our extended partners,” Mr. 

Haverkate stated, “whether tribal or IHS or even State, CDC, 
or County officials, we can get in there on the ground literally 
within days or weeks of a request to help people set up testing 
and treatment facilities whether inside their clinic or by doing 
that field treatment. Our partners at the Northwest Portland 
Area Indian Health Board operate a virtual Indian Country Proj-
ect called ‘ECHO,’ which stands for the “Extensions for Com-
munity Health Outcomes,” which offers training for syphilis in 
addition to about 25 additional virtual clinical trainings every 
month. Thankfully, a good share of the ECHO opportunities for 
Indian Country have recently been around syphilis testing and 
treatment, which helps spread the word to the local communi-
ties that IHS is a true partner in this. We get out there and do 
what we can. Fortunately, we’ve got some ‘Ending the HIV Epi-
demic’ funds and also some Minority HIV/AIDS Funds, which, 
as syphilis is part of this syndemic, we can use those funds to get 
at syphilis diagnosis, prevention, and treatment.”

Along those lines, I asked Mr. Haverkate if multiple screening 
efforts could also be combined to offer a few for related disease 
risks. “It depends on what the community is saying,” Mr. Haver-
kate stated, “but we are trying to convey the syndemic message 
that nothing stands all by itself, and we strive to avoid treating 
individual patients as just one diagnosis — like a broken foot, 
or diabetes, or chronic migraine. We want to consider the entire 
person and discover what other things we should be talking 
about. So, we use a syndemic approach. For example, we don’t 
want to screen only for HIV or treat only Hepatitis C when we 
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The national epidemic of syphilis is a top priority for both pub-
lic health and the Indian Health Service, and tremendous efforts 
have gone into bringing down barriers to screening and treat-
ment. Since my previous interview with Rick Haverkate last 
year, there has been progress from these great efforts that are 
truly making progress and genuinely making a difference.
 
“We just learned some fantastic news from our IHS database 
that shows we’re doing a good job getting more people tested 
for syphilis,” stated Mr. Haverkate, “so that tells us that just 
about 10% of people eligible for care in the Indian Health Ser-
vice have been screened for syphilis. This is an incredible rate 
compared to other diseases we screen for, and we think that’s a 
pretty decent number for our initial efforts. Our first objective is 
to make people aware of their status and then get them into care 
and treatment to prevent the potentially terrible complications 
of syphilis. And while congenital syphilis is not a sexually trans-
mitted infection, if we can treat pregnant people with syphilis, 
we can directly prevent a poor birth outcome.”

There are far too many fetal and infant deaths due to congen-
ital syphilis throughout the nation currently, particularly with 
American Indian and Alaskan Native populations. Still, the 
Indian Health Service is making great strides in getting people 
in for testing, including rapid testing in the field, and offering 
field treatment to those testing positive by going out into the 
community and ensuring people get the care they need.

“We can provide syphilis treatment, which means primarily 
an injection of Benzathine Penicillin G.” Mr. Haverkate stated, 
“which is the best treatment and cure for Syphilis. Lots of folks 
need one injection, whereas some need three, depending on 
their stage of syphilis. Still, we know that not everybody wants 
to come into one of their IHS tribal or urban clinics, so we are 
training our providers to go outside the clinic and make those 
treatments possible in the field.”

This is working very well in one of their communities in the 
Southwest, where since May 2023, approximately 10% of all 
syphilis cases were treated in the field. IHS also reported they 
had no adverse effects on patients from this treatment and that 
they were able to prevent at least two cases of congenital syphilis 
from this effort.

Another great item IHS reports is that there is no shortage of 

the preferred treatment — Benzathine Penicillin G in their fed-
erally-operated system. Although some shortages have been 
reported around the country, IHS’ National Supply Service Cen-
ter has confirmed that no reasonable order from a federal IHS 
facility has gone unfilled. But keep in mind that while NSSC ‘s 
not ever denying an order is good, few tribal and urban Indian 
health sites use the IHS’ National Supply Service Center, so their 
access to Benzathine Penicillin G may be very different.

“Overall, we’re trying to quash the rumors that there’s a short-
age,” Mr. Haverkate stated. “In IHS-operated facilities, there is 
no shortage of Benzathine Penicillin G, and our motto is Peni-
cillin for every age at every stage.’  The second preference is that 
if someone has a penicillin allergy or, for whatever reason, is 
unable to get the preferred treatment, then we treat it with dox-
ycycline — an oral medication. We know that not everyone, for 
various reasons, can complete a two-to-four-week course of tak-
ing a couple of pills a day, so giving them penicillin gets the job 
done in one shot — avoiding a lot of the stress a person might 
have around taking their oral medication.” 

Making a Difference in Syphilis and  
Congenital Syphilis for Indian Country
Exclusive interview with Indian Health Service National HIV/HCV/STI Consultant Rick Haverkate 
By Thomas S Adams III, Publisher of Federal Health & Medicine
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Rick Haverkate, Indian Health Service National HIV/HCV/STI 
Consultant. Photo courtesy of IHS
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might miss another sexually transmitted infection like syphilis, a 
pregnancy, or a behavioral health issue. We’re always cross-pro-
moting, and when we’re doing syphilis screening, we talk to peo-
ple about pre-exposure prophylaxis for HIV prevention because 
it stands to reason that if you’ve got a sexually transmitted infec-
tion, you’re engaging in behaviors that also put you at risk for 
things like HIV. We talk to people about things like substance 
abuse, mental health, and intimate partner violence to try and 
look at the whole person and treat this as a syndemic approach.” 

This approach includes going the extra mile to assure patients 
that it is always in everyone’s best interests to provide informa-
tion about their partners and not to be afraid of repercussions 
from sharing it. “We always counsel people and let them know 
that we’re here to help with partner notification,” Mr. Haverkate 
stated, “we tell them how important it is that they speak to their 
partners, and we offer assistance. You know, some people are 
just at a place in their life where it’s uncomfortable or potentially 
violent or exclusionary if they offer up this advice to a partner. 
Still, we tell them how important it is to bring them in for treat-
ment, at least for screening, and then follow-up treatment if nec-
essary to prevent re-infection. We’ve got special programs that 
train people how to council folks around partner notification; we 
can sometimes do that for them if they give us names and phone 
numbers, and lots of times, county health departments help out 
with that, and this is truly an important part of public health.”

An obvious barrier for some people in getting STI screening is 
embarrassment, so the possibility of combining STI testing as a 
part of Women’s Health, such as breast cancer or cervical can-
cer screening, has been considered as a way around that. “We 
are working hard with our women’s health clinics to cross-pro-
mote sexual health counseling, specifically those coming in for 
maternal child health. We also work together with our substance 
abuse treatment centers, our adolescent programs, and emer-
gency departments, where someone wouldn’t come in for syph-
ilis, possibly because of a car crash, or even to deliver their baby 
when they haven’t had any medical care before giving birth. 
Whatever the scenario is, we’re working closely with the various 
clinical, public health, and social program providers to help pro-
mote the recommendations around syphilis screening through-
out pregnancy. We’re focused on making this a broad part of 
our clinical and public health service delivery, and we continue 
working with health educators and public health nurses. Hence, 
the message gets out there and stays out there in our community, 
so people are always seeing how critical it is that we talk about 
syphilis; it’s just such a huge problem right now.”

In the past couple of decades, syphilis was seldom seen, present-
ing challenges to providers who are not as familiar with recog-
nizing symptoms and treatment procedures. Many public health 
authorities have established communication lines with special-
ists and other resources to help providers. IHS is developing a 
website specifically for syphilis care treatment in addition to 
CDC guidelines, along with a partnership with IndianCountry-
Eecho.org and stopsyphilis.org, which our tribal partners run 

out of the Northwest Portland Area Indian Health Board. “These 
are great resources for providers working with American Indian 
and Alaska Native populations,” Mr. Haverkate stated, “and then 
we also have a warm line with the University of California San 
Francisco where during regular business hours providers can 
call in and talk to a specialist in real-time about questions they 
might have about care and treatment of syphilis.”

Creative ideas for incentives to get people in for screening have 
also been very productive. IHS has experimented with offer-
ing gift cards that led to documented success, as Mr. Haverkate 
explained. “We’re seeing some incredible outcomes because of 
these incentives we offer, like a $10 Visa gift card for gas or fast 
food. Something that can be useful and work in their local com-
munity. We’re finding that something as simple as a $10 incen-
tive gets people in for screening or follow-up care. We had an 
instance this summer where, because of a $10 incentive, a preg-
nant person showed up, and we were able to screen her for syph-
ilis and treat her, curing her syphilis and stopping an instance 
of congenital syphilis. Another instance was when a young man 
was going to come in for syphilis screening and told his buddies, 
‘Hey, I’m going down to make a quick ten bucks to get a syphilis 
test.’ Three or four in that small group of friends tested positive 
and had no idea they had it. Still, if they hadn’t talked to their 
buddy coming down for a $10 gift card, they wouldn’t have come 
in, so it works. We could do that for a simple $10 gift card.” 

These incentives are working and have made great strides in get-
ting more people screened and offering field treatment to alle-
viate the stress for some people coming into a clinic. Mobile 
facilities can take full advantage of rapid testing technology for 
immediate results and the potential for providing immediate 
treatment. IHS offers provider assistance to individuals directly 
with their mobile outreach. It is also developing a program to 
mail test kits to individuals at home who send them back to a 
laboratory for confirmation. “We’re excited about this progress, 
but this can pose other complications like determining the stag-
ing of syphilis. For instance, someone may have had syphilis 
before and been cured, but the rapid test may show as positive, 
so we have to do the confirmatory test back with the full labo-
ratory equipment. Normally, treatment would occur after that, 
but many providers assume treatment based on those first rapid 
tests because they may never see that person again. In the mean-
time, we have to stage their syphilis and get that confirmatory 
testing. Syphilis is hard to diagnose without a test, and people 
may live with it for years without knowing their status. Signs and 
symptoms come and go with or without treatment, but many 
folks never know they have syphilis until they get a blood test. 
Providers don’t get a lot of training on how to perform specific 
physical exams looking for signs of syphilis because it was pretty 
infrequent for a long time. It was always there but wasn’t very 
common, so many providers aren’t familiar with diagnosing it. 
Still, we are working very hard on that and want our providers to 
know we are here to help them learn more. We have systems in 
place to train virtually and in-person with projects like ECHO, 
so we’re getting better and better, but there’s still a way to go.”
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Innovative Approaches to Improve Maternal Health

The National Heart, Lung, and Blood 
Institute (NHLBI), of the National Insti-
tutes of health (NIH), hosted a two-
day hybrid workshop May 8-9, 2023 to 
explore new innovations and technol-
ogies focused on addressing the major 
causes of maternal morbidity and mor-
tality (MMM). The workshop brought 
together panelists from academic institu-
tions, clinicians, small businesses, tech-
nology developers, federal funding and 
regulatory agencies, private investors, 
and payors from within the healthcare 
system. The presentations provided an 
overview of solutions in development 
and spurred conversation to facilitate 
new and effective innovations. These 
new innovations aim to promote mater-
nal health equity, engage communities, 
and decrease MMM across populations. 

The U.S. ranks 50th in the world in 
MMM rates and outcomes with hyper-
tension as the leading cause of maternal 
mortality. Preeclampsia, stroke, hem-
orrhage, obstructive airway events, and 
mental health represent some of the 
top concerns in maternal health. Many 
deaths associated with these complica-
tions are preventable in nearly 80% of 
cases. Technologies and approaches that 
facilitate early screening and diagno-
sis are pivotal in improving MMM out-
comes. This workshop brought together 
stakeholders from a wide variety of back-
grounds to examine how innovators, 
funding bodies, regulatory agencies, and 
payors can work together to improve 
MMM outcomes.

The overall objectives of the workshop 
were:
❚	 Explore key scientific innovations in 

the diagnosis and treatment of MMM 

associated conditions and understand 
the areas that are ready for translation.

❚	 Provide an overview of the process to 
get an innovation to market through 
partnerships with regulatory and reim-
bursement agencies, as well as provide 
resources and educational opportuni-
ties to facilitate the innovation process.

❚	 Enhance equity and reduce dispari-
ties related to race/ethnicity, geogra-
phy, and other social determinants of 
health (SDOH) through implemen-
tation science and community-based 
engagement.

Key questions for the workshop were:

❚	 What new innovations and scientific 
advances in maternal health research 
can lead to new solutions to reduce 
MMM?

❚	 What are the challenges in develop-
ing, validating, and translating MMM 
solutions?

❚	 How can solutions be leveraged to 
reduce MMM in underserved and 
minority populations?

Summary

Given the dismal statistics in rates of 
MMM in the U.S. there is tremendous 
room for improvement. Over the course 
of this workshop, numerous advocates 
and experts from various disciplines 
discussed new innovations to improve 
maternal health outcomes in an effective 
and equitable manner. Navigating the 
path of innovation from development to 
market can be complex, but experts from 
regulatory and funding bodies and pay-
ors responsible for reimbursement pro-
vided information and advice on how to 

best work with these partners to ease the 
process and provide the best end-prod-
uct possible.

The panels from the first day of the work-
shop covered clinical outcomes, tech-
nological innovations, community 
engagement, implementation science, and 
identified barriers and gaps for maternal 
heart, lung, blood, and sleep health, as well 
as mental health and substance use disor-
der (SUD). A common theme was to lead 
with empathy and encourage communi-
cation during development all the way 
through implementation of an innovation. 
Communication and partnerships were 
emphasized as important to developing a 
comprehensive innovation. Communities 
and stakeholders must be engaged early 
and often when innovating.

Community-engagement enables inno-
vators to gather perspective and guid-
ance, ensuring that an innovation helps 
those for whom it is intended. Listening 
to the lived experiences of a community 
and involving community members to 
develop “technology for us, by us” was 
highly encouraged. Involvement of com-
munity members and multiple stake-
holders in various areas of expertise can 
improve development and facilitate sus-
tainable implementation. By building 
these partnerships, innovators do not 
need to have all of the answers them-
selves, but rather can lean on others’ 
experiences to improve the innovation.

Additionally, panelists highlighted the 
use of technology to connect patients 
and end-users to resources that improve 
maternal health outcomes. Newer digital 
platforms and artificial intelligence (AI) 
technologies are useful not only to patients 
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and users, but also to researchers and phy-
sicians to screen for health risks and collect 
data. It is important, however, to ensure 
that data is leveraged in a responsible and 
equitable manner so as not to exacerbate 
inequities or create new ones.

The panels on the second day of the 
workshop addressed the topics of govern-
ment funding, regulatory considerations, 
the role of payors and reimbursement, 
and private investor funding. Panelists 
encouraged engagement with these stake-
holders early and often so that innovators 
understand the unique challenges and 
interests of each respective group. Effec-
tive communication with partners and 
stakeholders allows innovators to lean 
on their expertise to develop, implement, 
and sustain an innovation.

Funding of innovations can come from 
both public and private sources in the 
form of government funding and private 
investors. Government funding partners 
discussed several programs available to 
innovators and small businesses. The 
programs provide funding opportunities 
for early research, getting an innovation 
to market, and access to mentorship pro-
grams with other resources and network-
ing opportunities.

Private investors discussed what they are 
looking for in an innovation or innovator. 

They emphasized having a clear descrip-
tion of what an innovation is, what it does, 
and who will benefit from its use. Private 
investors may also consider whether they 
are the right ones to bring an innovation 
to market and what makes a particular 
innovator different than others they could 
fund. Overall, investors wanted to see 
that an innovation can make an impact 
on people’s lives while also producing a 
return on investment.

When dealing with regulatory bodies, 
innovators must have a clear descrip-
tion of what an innovation is and what it 
does. The innovation must also demon-
strate an improvement to the standard of 
care. Panelists emphasized that regula-
tion in the maternal health space consid-
ers two patients both during pregnancy 
and postpartum resulting in a higher bar 
set for safety.

Determining who will pay for an inno-
vation within the U.S. healthcare system 
is very important and this is where pay-
ors come in. Payors are often healthcare 
companies with an interest in whether or 
not an innovation will actually improve 
the lives of patients. Panelists from payor 
backgrounds provided advice for innova-
tors including engaging with payors early 
and often to understand any possible 
challenges to reimbursement. Addition-
ally, panelists emphasized greater focus 

on innovations that facilitate early detec-
tion and diagnosis of conditions that may 
cause birth complications.

Throughout the workshop, poster ses-
sions and pitch talks allowed innovators 
opportunities to share their innovations. 
These included new devices for screen-
ing and monitoring purposes; new treat-
ment methodologies; digital platforms 
and smartphone apps to connect patients 
with care, provide resources, and monitor 
for mental health or physical complica-
tions; and AI or machine learning-based 
approaches for quick screening, detec-
tion, and treatment of mental health or 
other challenges. Results and summaries 
from cohort studies involving cardiovas-
cular diseases and other maternal health 
concerns were also presented.

Conclusion
New technologies and innovations are 
intended to solve big problems and close 
gaps in maternal health outcomes in a 
way that is relevant and appropriate to 
communities. Throughout the work-
shop, panelists reinforced prioritizing 
empathy, communication, community 
engagement, and building partnerships 
with stakeholders. Keeping these prior-
ities in mind, participants and attend-
ees can facilitate better development, 
implementation, and sustainability of 
equitable innovations across diverse 
populations. Pregnancy is not without 
risk, but by building multi-disciplinary 
partnerships and developing new inno-
vations with empathy, it is possible to 
significantly mitigate risks and improve 
maternal health outcomes.

Videocasts for both days of the workshop 
are available at:
Day 1: https://videocast.nih.gov/watch=49193

Day 2: https://videocast.nih.gov/watch=49196

nhlbi.nih.gov
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New Surgeon General Advisory Raises Alarm about 
the Devastating Impact of the Epidemic of Loneliness 
and Isolation in the United States
Surgeon General Dr. Vivek Murthy calls for action to address public health crisis, lays out 
framework for a national strategy to advance social connection

United States Surgeon General Dr. Vivek Murthy released a 
new Surgeon General Advisory calling attention to the pub-
lic health crisis of loneliness, isolation, and lack of connection 
in our country. Even before the onset of the COVID-19 pan-
demic, approximately half of U.S. adults reported experiencing 
measurable levels of loneliness. Disconnection fundamentally 
affects our mental, physical, and societal health. In fact, lone-
liness and isolation increase the risk for individuals to develop 
mental health challenges in their lives, and lacking connection 
can increase the risk for premature death to levels comparable 
to smoking daily. 

The Surgeon General’s Advisory on Our Epidemic of Loneli-
ness and Isolation lays out a framework for a National Strategy 
to Advance Social Connection, which has never been imple-
mented before in the United States. It details recommendations 
that individuals, governments, workplaces, health systems, and 
community organizations can take to increase connection in 
their lives, communities, and across the country and improve 
their health.

“Our epidemic of loneliness and isolation has been an under-
appreciated public health crisis that has harmed individual 
and societal health. Our relationships are a source of healing 
and well-being hiding in plain sight — one that can help us 
live healthier, more fulfilled, and more productive lives,” said 
U.S. Surgeon General Dr. Vivek Murthy. “Given the significant 
health consequences of loneliness and isolation, we must priori-
tize building social connection the same way we have prioritized 
other critical public health issues such as tobacco, obesity, and 
substance use disorders. Together, we can build a country that’s 
healthier, more resilient, less lonely, and more connected.”

The physical health consequences of poor or insufficient con-
nection include a 29% increased risk of heart disease, a 32% 
increased risk of stroke, and a 50% increased risk of developing 
dementia for older adults. Additionally, lacking social connec-
tion increases risk of premature death by more than 60%.

In addition to our physical health, loneliness and isolation con-
tribute substantially to mental health challenges. In adults, the 
risk of developing depression among people who report feeling 
lonely often is more than double that of people who rarely or 

never feel lonely. Loneliness and social isolation in childhood 
increase the risk of depression and anxiety both immediately 
and well into the future. And with more than one in five adults 
and more than one in three young adults living with a mental ill-
ness in the U.S., addressing loneliness and isolation is critical in 
order to fully address the mental health crisis in America.

While the epidemic of loneliness and isolation is widespread 
and has profound consequences for our individual and collec-
tive health and well-being, there is a medicine hiding in plain 
sight: social connection.

Social connection is beneficial for individual health and also 
improves the resilience of our communities. Evidence shows 
that increased connection can help reduce the risk of serious 
health conditions such as heart disease, stroke, dementia, and 
depression. Communities where residents are more connected 
with one another fare better on several measures of population 
health, community safety, community resilience when natural 
disasters strike, prosperity, and civic engagement.

To view the full Advisory, please visit:
https://www.hhs.gov/sites/default/files/surgeon-general-so-
cial-connection-advisory.pdf

hhs.gov

Photo courtesy of the Network of the National Library of Medicine
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988 Suicide & Crisis Lifeline Adds American Sign 
Language Services for Deaf and Hard of Hearing 
Callers

The U.S. Department of Health and Human Services (HHS) has 
announced the 988 Suicide & Crisis Lifeline’s addition of nation-
wide American Sign Language (ASL) services for people who are 
Deaf and Hard of Hearing, as part of ongoing efforts to expand 
accessibility to behavioral health care for underserved commu-
nities. Since the July 2022 launch, the 988 Lifeline has received 
more than 5.5 million calls, texts, and chats, following a nearly 
$1 billion investment by the Biden-Harris Administration, and 
will now be available to the millions of Americans who use ASL.

“Individuals across America who use ASL as their primary lan-
guage can now readily access the support they need during a 
mental health crisis,” said HHS Secretary Xavier Becerra. “With 
the introduction of 988 ASL services, we are taking a significant 
stride forward in providing inclusive and accessible support for 
the Deaf and Hard of Hearing community. This is a testament 
to our ongoing commitment to ensure that no one is left behind 
when it comes to mental health support.”

To connect directly to a trained 988 Lifeline counselor in ASL, 
callers who are Deaf, DeafBlind, DeafDisabled, Hard of Hearing, 
and Late-Deafened can click the “ASL Now” button on 988life-
line.org and follow the prompts. Direct dialing to 988 from a 
videophone will be available in the coming weeks, and in the 
meantime, ASL callers can call 1-800-273-TALK (8255) from 
their videophone to reach ASL services.

The 988 Lifeline is a network of more than 200 state and local 
call centers supported by HHS through the Substance Abuse 
and Mental Health Services Administration (SAMHSA) for 
anyone looking for help with suicide, mental health, and sub-
stance use-related crises.

“With the addition of ASL services, the 988 Lifeline reaffirms 
its commitment to providing comprehensive crisis care that 
caters to the diverse needs of all individuals,” said Miriam E. 
Delphin-Rittmon, Ph.D., HHS Assistant Secretary for Mental 
Health and Substance Use and the leader of SAMHSA. “This 
new service is one more critical step towards making mental 
health support more accessible and inclusive for all.”

“Millions of people in the Deaf community will now have 
access to the crucial support available through the 988 Life-
line,” said Alison Barkoff, who leads the U.S. Administration for 

Community Living. “The addition of American Sign Language 
services to the 988 Lifeline is another important step toward our 
goal of ensuring that all Americans — regardless of disability or 
age — can get the health care and supportive services they need 
to thrive.” 

“After years of advocacy to ensure that 988 is available to every-
one not only through voice calls, but also texting and video for 
sign language users, the National Association of the Deaf (NAD) 
is thrilled that the 988 Suicide & Crisis Lifeline is now avail-
able to use through video calls in sign language,” said NAD CEO 
Howard A. Rosenblum. “This critical service was made possi-
ble thanks to funding from HHS through SAMHSA towards 
implementation of the program by DeafLEAD and Vibrant. We 
encourage anyone going through a crisis or thinking about sui-
cide to contact 988 in any way preferred — voice, text, or sign 
language.”

“All of us at DeafLEAD are deeply honored to be part of this his-
torical moment. Mental health care is not a privilege but a right. 
The introduction of 988 videophone services is a reflection of 
our collective pursuit of a society where no one feels isolated in 
times of crisis and ensures that the Deaf and Hard of Hearing 
community have equitable access to a vital and life-saving ser-
vice,” said Dr. Stephanie Logan, CEO of DeafLEAD.

“The rollout of the 988 ASL services is a testament to our 
commitment to building a world where emotional support is 

66 Mental Health 67

Photo courtesy of the Substance Abuse and Mental Health Services 
Administration

Recognizing the 60th Anniversary of Community Mental 
Health Act of 1963, the Biden-Harris Administration 
Awards Nearly $130 Million to Expand Certified 
Community Behavioral Health Clinics Across US

Signed by President John F. Kennedy 
on Oct. 31, 1963, the law established 
community mental health centers and 
research facilities across the United States

The U.S. Department of Health and 
Human Services (HHS), through the Sub-
stance Abuse and Mental Health Services 
Administration (SAMHSA), announced 
that it has awarded $127.7 million to 
expand Certified Community Behav-
ioral Health Clinics (CCBHCs) across the 
country. These grant awards support the 
Biden-Harris Administration’s ongoing 
efforts to advance President Biden’s Unity 
Agenda to tackle the country’s mental 
health crisis and beat the opioid epidemic.

“Certified Community Behavioral Health 
Clinics are transforming mental health 
and substance use treatment by provid-
ing equitable access to services for all 
Americans,” said HHS Secretary Xavier 
Becerra. “After sixty years, the vision of 
the Community Mental Health Act of 
1963, is being realized, and CCBHCs are 
making that possible.”

“CCBHCs have transformed how we 
provide behavioral healthcare in com-
munities across the nation. There are 
now more options than ever for Ameri-
cans struggling with mental health chal-
lenges or substance use disorder to get 
the help they need,” said HHS Deputy 
Secretary Andrea Palm. “Thanks to the 
awards we are announcing today, more 
CCBHCs will be able to provide care to 
more Americans and make our commu-
nities stronger in the process.”

The awards announced today will work 
with provisions of the Bipartisan Safer 
Communities Act (BSCA) to expand 
access to the CCBHC model across the 

United States. Under BSCA, HHS will 
enable up to 10 additional states to create 
state CCBHC programs under Medicaid 
every two years starting in 2024, provid-
ing sustainable funding for CCBHC ser-
vices to Medicaid beneficiaries.

The Community Mental Health Act of 
1963, passed as part of John F. Kenne-
dy’s New Frontier, established a system of 
community-based care, instead of institu-
tional care, across the U.S. for people with 
mental illness. Today’s announcement 
helps deliver on that promise by strength-
ening the care available in the community.

“CCBHCs serve anyone who asks for 
help for mental health or substance use, 
regardless of their ability to pay, and in 
turn, people being served by CCBHCs 
experience less homelessness, less illegal 
substance use, and reduced use of jails, 
prisons, emergency rooms and hospitals 
for behavioral health issues,” said Miriam 
Delphin-Rittmon, Ph.D., HHS Assistant 
Secretary for Mental Health and Sub-
stance Use and the leader of SAMHSA. 
“This is a model of care that truly works 
to serve the whole community.”

HHS’s announcement, which was made 
at Chicago-based Thresholds Center for 
Mental Health Wellbeing, includes 128 
grants to health clinics in 40 states and 
Puerto Rico. Each grantee will receive up 
to $1 million per year for four years. Of the 
128, 63 grants totaling $62.8 million were 
awarded for the CCBHC Planning, Devel-
opment, and Implementation (CCBHC-
PDI) grant to assist clinics to establish 
and implement new CCBHC programs 
and 65 grants totaling $64.9 million were 
awarded for the CCBHC Improvement 
and Advancement (CCBHC–IA) grant to 
enhance and support existing CCBHCs.

“The CCBHC model provides a funding 
structure to expand both the types of ser-
vices we provide and the population we 
are able to serve,” says Mark Ishaug, CEO 
of Thresholds. “As a community mental 
health provider, we consistently see that 
the need for high-quality mental health 
services outstrips our capacity to provide 
them. The CCBHC model is an enormous 
step forward in our ability to truly meet 
the needs of our communities with inte-
grated mental and physical healthcare.”  

CCBHCs were created to transform men-
tal health and substance use treatment 
across the country and provide sustainable 
funding for robust community outpatient 
mental health treatment. These clinics are 
required to meet federal standards for the 
range of services that they provide. 

CCBHCs must serve anyone who 
requests care for mental health or sub-
stance use conditions, regardless of their 
ability to pay, place of residence, or age. 
They are required to provide a range of 
services, including crisis services that are 
available 24 hours a day, 7 days a week, 
and to provide routine outpatient care 
within 10 business days after an initial 
contact to prevent people from languish-
ing on waiting lists. CCBHCs must also 
ensure access to a comprehensive range 
of services, providing care coordination 
when needed and incorporating evi-
dence-based practices and other supports 
based on a community needs assessment.  

In 2017, the first CCBHCs were funded 
under Medicaid, with 67 operating in 
eight states. Today, there are more than 
500 CCBHCs in 46 states, the District of 
Columbia, Guam, and Puerto Rico.

hhs.gov
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available around the clock for Deaf and Hard-of-Hearing indi-
viduals. In a world where communication is the bridge to under-
standing, videophone provides individuals access to therapists, 
counselors, and support groups through sign language,” said 
Dr. Tia Dole, Chief 988 Lifeline Officer at Vibrant Emotional 
Health. “This serves as a cornerstone in creating an inclusive 
and supportive environment for the Deaf and Hard-of-Hearing 
community.”

In 2021, according to SAMHSA’s National Survey on Drug Use 
and Health (NSDUH), 4.8% of adults ages 18 or older (about 
12.3 million people) had serious thoughts of suicide, and among 
adolescents ages 12 to 17, 12.7% (about 3.3 million people) had 
serious thoughts of suicide.

The Centers for Disease Control and Prevention (CDC) reported 
that in 2021, suicide was the second-leading cause of death for 
people aged 10–14 and 25–34 years and more than 107,000 peo-
ple died from drug overdoses.

Studies have shown that after speaking with a trained crisis 
counselor, most callers are significantly more likely to feel less 
depressed, less suicidal, less overwhelmed, and more hopeful.

If you or someone you know is struggling or in crisis, help is 
available. Call or text 988 or chat 988lifeline.org.

Almost 1 million of the 5 million contacts last year were 
answered by the Veterans Crisis Line (VCL). The 988 Lifeline 
links to the VCL, which military members, veterans and their 
families can reach by dialing 988 and pressing option 1.

Individuals who speak Spanish can connect directly to Span-
ish-speaking crisis counselors by calling 988 and pressing option 
2, texting “AYUDA” to 988, or chatting online at 988lineadevida.
org or 988Lifeline.org.

Lesbian, gay, bisexual, transgender, queer and intersex 
(LGBTQI+) youth and young adults under the age of 25 who 
want to connect with a counselor specifically focused on meet-
ing their needs can call 988 and select option 3, text “Y” to 988 
or access the service via chat.

The 988 Lifeline uses Language Line Solutions to provide trans-
lation services in more than 240 additional languages.

More information about the ASL service is available online at 
https://988lifeline.org/help-yourself/for-deaf-hard-of-hearing

hhs.gov
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Fighting on All Fronts for People with Kidney Disease
Interview with Mike Spigler, Vice President of Patient Support and Education for the 
American Kidney Fund
By Thomas S Adams III, Publisher of Federal Health & Medicine

The American Kidney Fund (AKF) offers assistance to both 
patients with kidney disease and their providing healthcare pro-
fessionals. I had the opportunity to speak with Mike Spigler, 
the Vice President of Patient Support and Education who has 
been working for AKF for almost 15 years, to discuss the work 
the organization is doing to help the 37 million Americans cur-
rently living with kidney disease. “We are fighting on all fronts 
for kidney patients,” stated Mr. Spigler, “so we have programs 
available for patients and those that care for them, beginning 
with those at risk for kidney disease, to those that have kidney 
disease, those who have entered into kidney failure, and those 
that are post-transplant. We have just about anything you could 
imagine available, and all of that information is available at kid-
neyfund.org.”

Programs specifically for healthcare professionals include a 
nutrition website called “Kidney Kitchen Pro™” which allows 
dietitians to create meal plans for patients managing kidney dis-
ease. This site connects with the USDA and features more than 
800 different recipes that are all kidney-friendly meals includ-
ing breakfast, lunch, dinner, snacks, and drinks that can all be 
arranged to manage many different aspects of kidney disease. 
There are also links to find free education resources for allied 

healthcare professionals as well as other types of physicians.

“One of the things that we’ve been focusing on here is trying to 
get the word out to healthcare professionals that not all kidney 
disease is the same,” stated Mr. Spigler. “There can be genetic 
factors for some rare kidney diseases that are not just the typ-
ical diabetes and high blood pressure causes. While diabetes 
and high blood pressure cause the vast majority of kidney fail-
ure cases in the U.S., I think it’s important to talk about the fact 
that even if someone knows they have high blood pressure and 
diabetes, they should get a full work up to understand what a 
complete diagnosis really is. As an example, it is possible that a 
patient has diabetes and a rare kidney disease. That is important 
because there have been many changes in innovations over the 
last few years for kidney patients. There are lots of new medica-
tions and trials for rare kidney diseases, something that 15 years 
ago would have probably just been a pipe dream, so if we’re able 
to identify the causes of someone’s kidney disease there may be 
treatments, even if not for them, then potentially for their family 
members if it is an inherited disease.”

Another great resource is the American Kidney Fund’s “Kid-
ney Health for All™” program which helps break down common 
barriers to provide health equity for underserved populations, 
particularly among Black and Latino or Hispanic populations 
that have far greater numbers of kidney disease over the gen-
eral population. “AKF has really been a beacon for helping get 
equitable kidney care for people,” Mr. Spigler said, “and we do 

Mike Spigler, Vice President of Patient Support and Education for the 
American Kidney Fund. Photo courtesy of the American Kidney Fund
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that in a lot of different ways. With just our financial assistance 
program alone we help about 150 patients every month to get a 
kidney transplant, and because the majority of these have his-
torically been from underserved populations, that assistance has 
really helped slightly lessen the huge gap in who gets a trans-
plant between the haves and the have nots.”

The Kidney Health for All initiative is a major part of what AKF 
has been doing and remains laser focused on now, and includes 
four key areas to improve health equity and kidney disease. One 
of those is transplant access and removing barriers for trans-
plants among patients. And for those in kidney failure or near-
ing kidney failure, AKF also wants to help them understand the 
potential benefits of doing home dialysis.

“In the U.S. the vast majority of patients receive dialysis at an 
in-center setting where they go to a center three or four times a 
week and get their care,” Mr. Spigler said, “but if someone is able 
to do it at home there are a lot of benefits to that. Unfortunately, 
there’s a lot of inequities there as well for various reasons, socio-
economic drivers and other reasons including bias.” 

With regard to all of the different advances that are now avail-
able, including new medications and other innovations, Mr. 
Spigler said AKF wants to make sure there is adequate diver-
sity in clinical trials. “Often times we’ve seen, even with some of 
the big blockbuster drugs that have come out, that there is not 
enough equal representation among Black and Latino or His-
panic patients who are affected by kidney disease the most,” he 
stated, “Making sure they have adequate representation in clin-
ical trials and making sure that those communities understand 
these clinical trials is something we are really focusing on with 
the healthcare community. To assist healthcare professionals in 
sharing information about these trials with their patients, we 

have a tool on our website through a partnership with a com-
pany called ‘Antidote’ that helps them easily search for clinical 
trials currently available.”

Just as importantly, AKF is focused on kidney disease preven-
tion, with resources on early detection and accurate diagnosis. 
“When we reach patients early enough, hopefully we can help 
prevent kidney disease or certainly prevent kidney failure,” 
Spigler stated, adding that AKF’s “Know Your Kidneys” pro-
gram focuses on chronic kidney disease prevention and its Kid-
ney Health for All™ website also includes prevention resources.

For many years there has been a curiosity as to why providers 
were seeing such a high rate in the U.S. of progression from 
kidney disease to kidney failure in Black Americans. There are 
known social determinants of health associated in how patients 
get their care, but what scientists have discovered and AKF has 
developed educational materials about in the last few years is 
that some patients with recent African ancestry have a genetic 
mutation that also plays a part called “APOL1.”

“If a patient has two of these genetic mutations on the APOL1 
gene, then they are much more likely to progress rapidly from 
kidney disease to kidney failure,” Spigler stated. He added that 
one of the subject matter experts that AKF works with likens 
this to a freight train moving down the tracks at normal speed, 
which is the person with regular kidney disease, compared to 
a person having both of these gene variants (APOL1-mediated 
kidney disease or AMKD) moving like a bullet train flying down 
the tracks.

“One of the things that AKF is going to be doing is launching an 
AMKD Awareness day on April 30th that we would like to bring 
to the attention of your readers for this very reason.”

I asked Mr. Spigler about the different types of screening avail-
able, and if they can be performed in both hospital settings as 
well as mobile or community settings, because many of the chal-
lenges with health equity are related to populations in rural areas 
that do not have access or easy access to care, and mobile ser-
vices have proven highly effective towards reducing this barrier. 

“I think it’s very important for people to have a complete workup 
for their kidney disease,” Spigler stated, “and there are two main 
tests; one is a blood test looking for certain toxins in the blood 
that healthy kidneys should be removing and expelling in the 

Graphic courtesy of the American Kidney Fund

“When we reach patients early enough, 
hopefully we can help prevent kidney 

disease or certainly prevent kidney failure.”

“AKF has really been a beacon for 
helping get equitable kidney care 

for people.”

urine, which is called an estimated glomerular filtration rate or 
eGFR test. That’s very common and usually done with an annual 
physical, but the challenge with that test is that while it is very 
good for finding mid to advanced stages of kidney disease, it will 
never find the earliest stages of kidney disease. The only way to 
do that is with a urine test called a urine albumin-to-creatinine 
ratio or UACR test that is very easy to do with a urine sample 
that can be done in a doctor’s office or a mobile clinic and then 
sent out for evaluation. This, coupled with the blood test, is the 
best way to find early kidney disease because it provides a much 
better ability to predict a patient’s chances of progressing to kid-
ney failure and how fast that can happen, so it’s very important 
to stress the necessity for patients to receive both tests.”

March is Kidney Month and AKF will be promoting many 
of it’s helpful resources along with it’s free virtual conference 
called “Kidney Action Week 2024” happening from March 18th 
through March 22nd that also has a day dedicated to healthcare 
professionals on March 21. The conference features a wide range 
of information about preventing kidney disease including how 
patients can advocate for themselves and other important topics 
that providers may not be as familiar with if they don’t see them 
as frequently.

One of these sessions will focus on an AKF initiative called the 
“Unknown Causes of Kidney Disease Project” and will be geared 
toward healthcare professionals. The initiative aims to improve 
diagnosis and treatment of kidney disease, particularly for rare 
kidney diseases or kidney disease with an unknown cause.

Resources:
To register for Kidney Action Week, please scan the QR codes 
below or visit: 
kitchen.kidneyfund.org/kidney-kitchen-pro
kidneyfund.org/kidney-health-for-all
kidneyfund.org/amkd-day

Graphic courtesy of the American Kidney Fund

Scan this QR code to visit the website page for 
AMKD Awareness Day

Scan this QR code to visit the website page for 
Kidney Action Week

“With just our financial assistance program 
alone we help about 150 patients every 

month to get a kidney transplant…”
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New Atlas of Human Kidney Cells to Help Unlock 
Kidney Disease Research
NIH-funded effort provides interactive resource for global research community.

In a major breakthrough toward understanding and treat-
ing kidney disease, a nationwide research team funded by the 
National Institutes of Health has created the most comprehen-
sive atlas of the human kidney. Data from the Kidney Tissue 
Atlas will allow the comparison of healthy kidney cells to those 
injured by kidney disease, helping investigators understand the 
factors that contribute to the progression of kidney disease and 
kidney failure or recovery from injury. The atlas, part of the 
Kidney Precision Medicine Project (KPMP), was supported by 
NIH’s National Institute of Diabetes and Digestive and Kidney 
Diseases (NIDDK), as published in Nature.

Due to the complexity of the kidney, scientists have struggled to 
develop kidney models that accurately represent human kidney 
structures and function. The lack of human kidney models has 
limited the ability to develop new drugs to treat or prevent kid-
ney disease.

The Kidney Tissue Atlas comprises maps of 51 main kidney cell 
types that include rare and novel cell populations, 28 kidney 
cellular states that represent injury or disease, a repository of 
raw gene data, and interactive 3D models of cells and micro-
environment relationships created from 45 healthy donor kid-
neys and 48 kidney disease biopsies. The atlas thus establishes 
a critical foundation for KPMP’s overall goal to help discover 
new treatments for chronic kidney disease (CKD) and acute 
kidney injury (AKI), medical conditions that present a signifi-
cant global health burden. The publicly available data created by 
KPMP, including all 3D renderings and analytical tools, can be 
accessed at atlas.kpmp.org.

“KPMP’s new atlas represents open, public science at its best,” 
said Dr. Eric Brunskill, KPMP program director in NIDDK’s 
Division of Kidney, Urologic, and Hematologic Diseases. “With 
the atlas, we’ve created an interactive, hypothesis-generating 
resource for kidney disease investigators and clinicians around 
the world.”

While CKD and AKI have historically been described as sin-
gle, uniform diseases, KPMP builds on growing consensus that 
kidney disease can have several different root causes and dis-
ease pathways leading to subgroups of CKD and AKI. Instead 
of a “one size fits all” approach to treating kidney disease, preci-
sion medicine explores more personalized treatments. KPMP’s 

kidney atlas is intended to help identify disease subgroups 
within CKD and AKI, leading to the discovery of new, and pos-
sibly individualized, ways to treat CKD and AKI.

The study also received support from the Human Cell Atlas ini-
tiative, an international research effort to gather information on 
at least 10 billion human cells, and NIH’s Human BioMolecu-
lar Atlas Program (HuBMAP). HuBMAP’s goal is to develop 
an open and global platform to map healthy cells in the human 
body; the KPMP and HuBMAP teams worked closely to align 
the outputs of this molecular atlas as an example of cross-con-
sortia collaborations.

“KPMP brings together the best of new technology, patient 
engagement, and partnership, and represents an evolution in the 
way we think about kidney disease,” said NIDDK Director Dr. 
Griffin P. Rodgers. “We’re confident the Kidney Tissue Atlas will 
help us discover new ways to get the right kidney disease treat-
ment to the right patient at the right time.”

nih.gov
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Study Finds Spinal Cord Stimulation May Restore  
Arm and Hand Mobility after Stroke
NIH-funded clinical study points to potential new therapy for upper-limb paralysis

In a small study, researchers used a 
device that stimulates the spinal cord to 
restore arm and hand mobility in two 
stroke patients, allowing them to per-
form daily life activities, such as using a 
fork to eat a meal. The study, published 
in Nature Medicine, was funded by the 
National Institutes of Health’s Brain 
Research Through Advancing Innovative 
Neurotechnologies® (BRAIN) Initiative.

The technology uses a set of thin metal 
electrodes implanted on the surface of 
the spinal cord. Electrical impulses from 
the device stimulate neural circuits in 
the spinal cord, priming them to receive 
movement signals from the brain. This 
engages muscles that have been weak-
ened by stroke, allowing patients to vol-
untarily lift their arm, open and close 
their fist, and grasp household objects.

Recent studies have used spinal cord 
stimulation technology to treat chronic 
pain and restore leg movement after 
spinal cord injury. Building on years of 
extensive preclinical studies using com-
puter modeling and non-human pri-
mates, and a pilot study in humans, 
researchers tested the new therapy in two 
stroke patients with moderate to severe 
motor impairments.

They found that continuous stimulation 
targeting the cervical sensory nerve roots 
of the spinal cord immediately improved 
strength, range of motion, and function 
of the arm and hand. Stimulation also 
enabled participants to perform complex 
tasks that require more skill and dex-
terity, such as using utensils to eat and 
opening a lock, activities that they had 
not done in years.

Surprisingly, some benefits persisted 

for several weeks after the device was 
removed. This suggests that when com-
bined with physical or occupational ther-
apy, this assistive stimulation approach 
could lead to more robust long-term 
improvements in motor function.

Globally, one in four people over age 
25 will suffer from a stroke, and nearly 
three-quarters of these individuals will 
have lasting deficits in the motor con-
trol of their arm and hand, causing dis-
ability and enormous impacts on daily 
life. There are no effective treatments for 
paralysis in the chronic stage of stroke, 

which begins six months after the initial 
stroke incident.

These findings provide a practical stim-
ulation protocol for adapting an existing 
clinical technology to treat upper-limb 
paralysis following stroke. More research 
is needed to translate the therapy into 
broader clinical use. Future studies will 
examine ways to further optimize stim-
ulation protocols and determine which 
stroke patients can benefit most from the 
therapy.

nih.gov
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Traumatic Brain Injury & Concussion
New CDC Resources for Providers

March is Brain Injury Awareness Month 
and the CDC has developed the “HEADS 
UP” online training program free to 
healthcare providers offering an over-
view of the evidence-based recommen-
dations outlined in the CDC Pediatric 
mTBI Guideline, and to equip health-
care providers with practical strategies 
to integrate these recommendations into 
clinical practice.

About 190 Americans die each day from 
TBI-related injuries and TBI is also a 
major cause of disability in the United 
States. Among all age groups, falls can 
cause serious injury and are the second 
leading cause of traumatic brain injury 
(TBI)–related deaths. 

CDC estimated national and state-spe-
cific rates and trends for TBI-related 
deaths (TBI deaths) caused by unin-
tentional falls (fall-related TBI deaths) 
among U.S. residents during 2008–2017, 
by selected decedent characteristics. The 
national age-adjusted rate of fall-related 
TBI deaths increased by 17% from 2008 
to 2017. Rate trends at the national level 
increased significantly for nearly all dece-
dent characteristics, with the most nota-
ble increases observed among persons 
living in noncore (i.e., most rural), non-
metropolitan counties and those aged 
≥75 years. Analysis of state-specific rate 
trends determined that rates of fall-re-
lated TBI deaths increased significantly 
in 29 states over the 10-year study period. 
A fall can happen to anyone of any age, 
but falls are preventable. Health care pro-
viders and the public need to be aware 
of evidence-based strategies to prevent 
falls, given that rates of fall-related TBI 
deaths are increasing. Health care pro-
viders can educate patients on fall and 

TBI prevention, assess their risk for falls, 
and when needed, encourage participa-
tion in appropriate evidence-based fall 
prevention programs.

HEADS UP training provides three dif-
ferent versions offered for clinicians, 
school health providers, (e.g. school 
nurses), and other allied health profes-
sionals. This education provides a com-
prehensive understanding of the effects 
certain injury has on the brain, and iden-
tifies at least three best practices related 
to diagnosis of mTBI to assist in devis-
ing prevention strategiesand appropriate 
management plans for pediatric patients 
with mTBI.

The goal of the CDC Pediatric Mild Trau-
matic Brain Injury (mTBI) Guideline is 
to help healthcare providers take action 
to improve the health of their patients. 
The CDC Pediatric mTBI Guideline con-
sists of 19 sets of clinical recommenda-
tions that cover diagnosis, prognosis, 
and management and treatment. These 

recommendations are for healthcare pro-
viders working in: inpatient, emergency, 
primary, and outpatient care settings.

The CDC Pediatric mTBI Guideline was 
developed through a rigorous process 
guided by the American Academy of 
Neurology and 2010 National Academy 
of Sciences methodologies. An extensive 
review of scientific literature, spanning 
25 years of research, formed the basis of 
the Guideline.

Training for Clinicians, School Health 
Providers, and Allied Health Profession-
als is avaialable online at:
https://www.cdc.gov/headsup/providers/
training/index.html

cdc.gov
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Cerebellar Post-stroke Deep Brain Stimulation 
Appears Safe and Feasible in a Small Trial
Early NIH-funded trial is first step towards development of a potential stroke treatment

The results of an early-stage clinical trial indicate that deep brain 
stimulation (DBS) applied to the cerebellum may help recovery 
of upper limb function following stroke. The findings, published 
in Nature Medicine, support the design of larger, blinded clin-
ical trials to fully assess the benefit of such a treatment. This 
trial, which was conducted at the Cleveland Clinic, Cleveland, 
Ohio, is the first-in-human test of post-stroke cerebellar DBS, 
supported by the National Institutes of Health (NIH)’s Brain 
Research through Advancing Innovative Neurotechnologies 
Initiative, or The BRAIN Initiative. 

Stroke is a leading cause of serious long-term disability. Each 
year in the United States, more than 800,000 strokes occur. 
Roughly 50% of those who survive a stroke have persistent 

disabilities, including neurological issues, that affect their day to 
day lives. While physical therapy can help improve symptoms, 
the benefit typically plateaus around one year after stroke.

Twelve individuals with moderate to severe upper extremity 
impairment following stroke were enrolled to receive DBS to 
an area within the cerebellum called the dentate nucleus (DN). 
This region was chosen because of the well-established role the 
cerebellum plays in motor function, as well as decades of ani-
mal studies showing the importance of the circuit connecting 
the DN to the motor cortex. Each participant received physical 
therapy before, during, and after DBS, which was delivered con-
tinuously for between four and eight months.

The primary goal of this study was to determine whether cer-
ebellar DBS in combination with physical therapy is a safe and 
potentially effective treatment for post-stroke motor deficits. No 
serious adverse events or device failures were reported during 
the trial. These encouraging results support the design of larger, 
more rigorous clinical trials aimed at determining how effective 
DBS plus physical therapy is compared to just physical therapy 
alone.

The study’s secondary findings were also promising, with 9 out 
of 12 participants showing improvements in motor function 
following DBS plus physical therapy. These improvements per-
sisted even after DBS was turned off. Importantly, the time that 
had passed since the stroke occurred did not seem to affect the 
potential for improvement. Not all improved to the same degree. 

Participants who retained some level of motor function in the 
hand experienced clinically significant recovery.  However, par-
ticipants with a low level of motor function in hand showed only 
minimal benefit.  All who had some measure of control showed 
improvement over the course of the treatment.

The findings of this trial, while preliminary, suggest that DBS 
when added to physical therapy can provide benefit to someone 
who has had a stroke up to three years prior. Larger, rigorous, 
and randomized clinical trials will be necessary to verify these 
findings in larger groups of patients.

ninds.nih.gov
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NIH Study Identifies Features of Long COVID 
Neurological Symptoms
Findings offer insight into biological mechanisms, pointing to possible treatments
By Avindra Nath, M.D., clinical director, NINDS

Twelve people with persistent neurological symptoms after 
SARS-CoV-2 infection were intensely studied at the National 
Institutes of Health (NIH) and were found to have differences 
in their immune cell profiles and autonomic dysfunction. These 
data inform future studies to help explain persistent neurologi-
cal symptoms in Long COVID. The findings, published in Neu-
rology: Neuroimmunology & Neuroinflammation, may lead to 
better diagnoses and new treatments.

People with post-acute sequelae of COVID-19 (PASC), which 
includes Long COVID, have a wide range of symptoms, includ-
ing fatigue, shortness of breath, fever, headaches, sleep dis-
turbances, and “brain fog,” or cognitive impairment. Such 
symptoms can last for months or longer after an initial SARS-
CoV-2 infection. Fatigue and “brain fog” are among the most 
common and debilitating symptoms, and likely stem from ner-
vous system dysfunction.

Researchers used an approach called deep phenotyping to closely 
examine the clinical and biological features of Long COVID in 
12 people who had long-lasting, disabling neurological symp-
toms after COVID-19. Most participants had mild symptoms 
during their acute infection. At the NIH Clinical Center, partic-
ipants underwent comprehensive testing, which included a clin-
ical exam, questionnaires, advanced brain imaging, blood and 
cerebrospinal fluid tests, and autonomic function tests.

The results showed that people with Long COVID had lower 
levels of CD4+ and CD8+ T cells — immune cells involved in 
coordinating the immune system’s response to viruses — com-
pared to healthy controls. Researchers also found increases in 
the numbers of B cells and other types of immune cells, sug-
gesting that immune dysregulation may play a role in mediating 
Long COVID.

Consistent with recent studies, people with Long COVID also 
had problems with their autonomic nervous system, which con-
trols unconscious functions of the body such as breathing, heart 
rate, and blood pressure. Autonomic testing showed abnormal-
ities in control of vascular tone, heart rate, and blood pressure 
with a change in posture. More research is needed to determine 
if these changes are related to fatigue, cognitive difficulties, and 
other lingering symptoms.

Taken together, the findings add to growing evidence that wide-
spread immunological and autonomic nervous system changes 
may contribute to Long COVID. The results may help research-
ers better characterize the condition and explore possible thera-
peutic strategies, such as immunotherapy.

The study was supported by the Intramural Research Program 
at the National Institute of Neurological Disorders and Stroke 
(NINDS) and is part of an observational study taking place at 
the NIH Clinical Center designed to characterize changes in the 
brain and nervous system after COVID-19 (NCT04564287).

References:
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A Common Marker of Neurological Diseases May Play 
Role in Healthy Brains
NIH-funded research could change how we think about the causes of disorders like 
Parkinson’s

Researchers have discovered that a protein called phosphorylated 
α-synuclein, which is associated with several neurodegenerative 
diseases such as Parkinson’s disease and Lewy body dementia, 
is also involved in the normal processes of how neurons com-
municate with each other in a healthy brain. The research, pub-
lished in Neuron, was funded in part by the National Institute 
of Neurological Disorders and Stroke (NINDS), a part of the 
National Institutes of Health.   

Phosphorylation is a process where a phosphate ion is added to 
a specific amino acid, or building block, of a protein, in this case 
the protein α-synuclein. This addition can change the shape of 
that protein, causing it to change its level of activity. Most stud-
ies of phosphorylated α-synuclein have studied its role in cer-
tain neurological disorders such as Parkinson’s disease and Lewy 
body dementia, where it builds up in protein clumps called 
Lewy bodies. These clumps are thought to be toxic to neurons, 
and one of the prevailing hypotheses is that the phosphorylation 
of the protein α-synuclein triggers these diseases.

“In most studies to date, the mere presence of α-synuclein phos-
phorylation is assumed to be a marker for pathology for cer-
tain disorders, like Parkinson’s and Lewy Body dementias,” said 
Beth-Anne Sieber, PhD, program director, NINDS. “Recently, 
there has been considerable interest in developing drugs that 
prevent α-synuclein phosphorylation as a way of treating these 
disorders. These findings challenge the current hypotheses 
about how these disorders may originate in the brain and may 
give insight into how we might better treat them.”

Previous work by the lab of Subhojit Roy, MD, PhD, professor at 
the University of California, San Diego, and senior author of the 
study, suggested that in a healthy brain, the α-synuclein protein 
tones down excessive neuronal firing to regulate neuronal com-
munication. While exploring this theory, Roy’s group unexpect-
edly found that phosphorylation was necessary for the normal 
function of α-synuclein.  

Using a molecular modeling strategy to look at the structure 
of α-synuclein, Roy and his colleagues led by postdoctoral 
researcher Leonardo Parra-Rivas, PhD discovered that when 
α-synuclein is phosphorylated, its structure changes in a way 
that promotes interactions with other proteins in healthy brains. 

Furthermore, they observed an association between increasing 
neural activity electrically or chemically and an increase in the 
amount of phosphorylated α-synuclein in both cultured cells 
and in mouse brain tissue. This finding suggests there might 
be a relationship between synaptic activity and α-synuclein 
phosphorylation.

Additionally, experiments show phosphorylation is necessary 
for α-synuclein to play its role in assembling a network of pro-
teins that bind up synaptic vesicles — pockets that release chem-
icals enabling neurons to communicate with one another and 
other cells — and to slow neuronal activity. Therefore, phos-
phorylated α-synuclein acts almost as a brake or clutch mech-
anism to keep activity in certain neuronal circuits in check, 
suggesting that it might have a role in healthy brains, which had 
not previously been investigated.

“In hindsight, we hadn’t been looking at synuclein phosphory-
lation the right way,” said Roy. “Take for instance the circuits in 
the olfactory bulb, which according to our data has high levels 
of phosphorylated α-synuclein. The nose never stops smelling, 
so it needs to be active all the time. One hypothesis is that synu-
clein phosphorylation may have evolved as a safety mechanism 
to protect neuronal circuits that need to be hyperactive.”

The constant presence of α-synuclein phosphorylation in cer-
tain brain regions might reflect a need for this biochemical 
state in those areas. Additional studies are needed to under-
stand how relatively low-frequency events in a healthy brain, 
when accumulated over a lifetime, can trigger the pathological 
accumulation of α-synuclein into Lewy bodies, leading to Par-
kinson’s disease and Lewy body dementias. Furthermore, thera-
pies designed to block the phosphorylation of α-synuclein itself 
may need to consider the unintended adverse consequences 
of blocking a process that may help keep neurons functional 
during peak activity periods.

This work was funded by NINDS (NS111978, NS047101), 
the Farmer Family Foundation, Aligning Science Across Par-
kinson’s, and the Michael J. Fox Foundation for Parkinson’s 
Research.
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W. Kimryn Rathmell, MD, PhD, Begins Work as 
17th Director of the National Cancer Institute

W. Kimryn Rathmell, MD, PhD, began 
work on December 18, 2023 as the 17th 
director of the National Cancer Institute 
(NCI), part of the National Institutes of 
Health (NIH). A renowned kidney can-
cer expert and influential leader in cancer 
research and patient care, Dr. Rathmell 
was selected by President Biden to suc-
ceed Monica M. Bertagnolli, MD, who 
left NCI to become the NIH director on 
November 9, 2023.

“I want to officially welcome Dr. Rath-
mell to the National Cancer Institute on 
her first day as director,” said Depart-
ment of Health and Human Services 
Secretary Xavier Becerra. “Dr. Rath-
mell begins her new role at an import-
ant time. The President and First Lady 
reignited the Biden Cancer MoonshotSM 
to dramatically accelerate progress in 
the fight against cancer — and NCI is 
helping to lead the charge. Dr. Rathmell 
brings decades of experience helping to 
advance research and drive innovation 
to improve care for patients. She joins an 
extraordinary team already doing great 
work to prevent, detect, and treat cancer 
to make sure Americans are living longer, 
healthier lives. I look forward to working 
closely with Dr. Rathmell in the months 
and years ahead to help end cancer as we 
know it.”

“I am thrilled to welcome Dr. Rathmell to 
NIH, and I know she is the right leader at 
the right time for NCI,” said Dr. Bertag-
nolli. “She is a fantastic combination of 
researcher and clinician who deeply 
understands the process of translating 
lab research into effective cancer treat-
ments. NCI is in great hands to actualize 
the brighter future we all want for people 
with cancer.” W. Kimryn Rathmell, MD, PhD, Vanderbilt University Medical Center. Photo courtesy of NCI

Dr. Rathmell comes to NCI from Van-
derbilt University Medical Center in 
Nashville, Tennessee, where she served 
as the Hugh Jackson Morgan Chair in 
Medicine, chair of the Department of 
Medicine, and physician-in-chief. Before 
joining Vanderbilt University, she served 
on the faculty of the University of North 
Carolina at Chapel Hill.  

Dr. Rathmell is an accomplished physi-
cian–scientist, from treating patients with 
kidney cancer to conducting research 
that has advanced how scientists under-
stand the molecular and genetic drivers 
of the disease. For example, as a mem-
ber of The Cancer Genome Atlas, a joint 
effort of NCI and NIH’s National Human 
Genome Research Institute to catalog 
genetic mutations of cancers, Dr. Rath-
mell contributed to the discovery that a 
rare form of kidney cancer called chro-
mophobe renal cell carcinoma is caused 
in part by mutations in mitochondrial 
DNA. More recently, her genomic stud-
ies have led to the identification of new 
molecular biomarkers to help detect and 
treat kidney cancers earlier.

An advocate for research into rare forms 
of kidney cancer, such as renal medul-
lary carcinoma (RMC), Dr. Rathmell 
co-founded the nonprofit organization 
RMC Alliance, which supports patients 
with renal medullary carcinoma. This 
rare form of kidney cancer predomi-
nantly affects young adults and adoles-
cents of African descent who carry one 
copy of the sickle cell hemoglobin gene.

In addition to publishing hundreds of 
scientific articles about her research stud-
ies, Dr. Rathmell has also published on 
ethical issues such as cancer drug short-
ages and conflicts of interest in scientific 
publishing. Beyond her research inter-
ests, she is deeply committed to mento-
ring and developing the next generation 
of physician–scientists.

“I have held NCI in the highest regard 
throughout my experience as a cancer 
researcher, translational investigator, 
practicing clinician, and educator,” said 
Dr. Rathmell. “This opportunity to help 

the institute achieve greater heights for 
progress against cancer is an incredible 
honor.

“With all of today’s advances in technol-
ogy and science, and the truly talented 
and committed people at NCI and across 
the cancer research and care commu-
nity, I believe it is possible to end cancer 
as we know it in our lifetime,” she con-
tinued. “We must empower early-career 
and established scientists from diverse 
backgrounds so they can work together 
and break down barriers to deliver the 
biggest, boldest science possible and pro-
duce advances that benefit everyone who 
faces cancer. We have an extraordinarily 
talented and committed workforce, and I 
know we are up to the challenge.”

Dr. Rathmell, who will lead NCI in pur-
suing the goals of President Biden’s Can-
cer Moonshot initiative, has served on 
NCI’s Board of Scientific Advisors since 
2018. She was elected to the National 
Academy of Medicine in 2022 and to the 
American Academy of Arts and Sciences 
in 2023. She served as president of the 
American Society for Clinical Investiga-
tion in 2019.

Dr. Rathmell earned bachelor’s degrees 
in biology and chemistry from the Uni-
versity of Northern Iowa in Cedar Falls, 
Iowa. She received a PhD in biophysics 
and an MD from Stanford University 
in Palo Alto, California. She completed 
an internal medicine internship at the 
University of Chicago and a residency 
and fellowship in medical oncology at 
the University of Pennsylvania in Phila-
delphia. In 2022, she completed a Mas-
ter of Management in Health Care from 
Vanderbilt’s Owen Graduate School of 
Management.

With Dr. Rathmell’s arrival, Douglas 
R. Lowy, MD, who has been serving as 
NCI’s acting director, will resume his 
role as principal deputy director of NCI 
and will continue his work as chief of 
the Laboratory of Cellular Oncology in 
NCI’s Center for Cancer Research.
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Revealing Actionable Insights for Precision Cancer Care
The power of a connected ecosystem providing the right information at the right time
Presented by Philips

Cancer care is complex and with the focus on cancer care becom-
ing more targeted and personalized as well as continued advances 
in both diagnostics and treatments, this complexity will only 
increase. There is so much for clinicians to navigate: the volume 
of patients, data, complicated tumor characterization, expand-
ing treatment options and clinical trials. Yet, their commitment 
every day is ensuring the best possible outcomes for each patient.

Cancer patients face this increased complexity too. As well as cop-
ing with the extreme physical and emotional burden of a diagno-
sis, a patient needs to see multiple professionals over hundreds 
of appointments. They have the additional burden of keeping up 
with all the information from different specialists and navigating 
their care. It goes without saying that missing appointments and 
delays in their care journey can lead to longer periods of uncer-
tainty and may significantly impact their prognosis.

As we look to the future of best-practice cancer care, our active 
duty soldiers, Military Veterans, and their families need a clear 
care pathway that is efficient and connected across providers 
and locations, and clinicians need actionable insights and guid-
ance at their fingertips. 

Making data relevant and actionable underpins all our solu-
tions here at Philips. We bring information together from dis-
parate data sources, across domains and providers, from Philips 
systems and from other vendors, including electronic medical 
records, lab systems, pathology, radiology and genomics, to pro-
vide the multi-disciplinary team with a comprehensive view of 
the patient.

Oncology informatics solutions ensure the correct follow-up of 
findings and streamline the flow of information through the can-
cer care pathway, which may assist guidance of the selection of 
optimal treatment. These solutions enable generation, interpreta-
tion, and integration of the right insights at the right time across 
specialties, delivering findings directly to oncology care teams.

Helping clinicians easily visualize and analyze diagnostics and 
staging information and efficiently translating unstructured 
data to meaningful, structured data can help them make more 
informed, precise and personalized clinical decisions, with indi-
vidual patient needs at the heart.

After all, it is only when data and all specialties involved in the 
care pathway have the information they need and work together 
in perfect harmony that efficient and optimal care for our ser-
vice members and their families can be realized.
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We’re dedicated to helping shape a world with better cancer care, reducing 
the burden of cancer for both clinicians and patients. Learn how our innovative 
solutions provide the right information at the right time, enabling early 
detection, precise diagnosis and accurate staging to empower personalized 
clinical decisions, guide treatment and timely assess therapy. 
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Annual Report to the Nation Part 2: New Cancer 
Diagnoses Fell Abruptly Early in the COVID-19 
Pandemic

New diagnoses of six major cancer types in the United States fell 
abruptly in early 2020, coinciding with the start of the COVID-19 
pandemic, according to findings from part 2 of the latest Annual 
Report to the Nation on the Status of Cancer. The volume of 
pathology reports also declined sharply in early 2020, suggest-
ing that fewer cancer screenings and other cancer-related pro-
cedures were performed during that time. Taken together, the 
findings suggest that many cancers were not being diagnosed 
in a timely manner during the early part of the COVID-19 pan-
demic, likely due to interruptions in medical care.

“These missed opportunities for early cancer detection are alarm-
ing, particularly for those vulnerable populations that continue to 
face significant barriers in accessing cancer care,” said Monica M. 
Bertagnolli, MD, director of the National Cancer Institute (NCI). 
“This report highlights the urgency in helping all Americans get 
back on track with their cancer care so that we can avoid unnec-
essary deaths and complications from cancer. That’s exactly why 
expanding cancer screening access and awareness is a key priority 
of the Biden-Harris administration’s Cancer Moonshot.”

This study is the largest to date using population-based data from 
central cancer registries to assess the impact of the COVID-19 
pandemic on cancer incidence (new diagnoses of cancer) in 
the United States. The report appeared September 27, 2023, in 
Cancer.

The Annual Report to the Nation on the Status of Cancer is a 
collaborative effort among NCI, part of the National Institutes of 
Health; the Centers for Disease Control and Prevention (CDC); 
the American Cancer Society; and the North American Associ-
ation of Central Cancer Registries to provide information about 
cancer occurrence and trends in the United States. Part 1 of the 
latest report, which focused on national cancer statistics, was 
released in October 2022.

Part 2 of the latest report focuses on changes in cancer diagno-
ses in the United States during the first year of the COVID-19 
pandemic. The authors suggest that these changes were due in 
part to interruptions in medical care. In particular, early 2020 
saw a decline in cancer screenings. In addition, diagnoses made 
as a result of early symptoms or in the course of routine medi-
cal visits may have been delayed when people held off on seeing 
their doctors.  

The authors analyzed cancer incidence data for 2015 to 2020 
using data from select population-based cancer registries that 
participate in CDC’s National Program of Cancer Registries 
or NCI’s Surveillance, Epidemiology, and End Results (SEER) 
Program.

The authors compared the number of newly diagnosed cases 
of cancer in 2020 with what was expected based on previous 
years. They looked at female breast, lung, and colorectal can-
cers, which are often diagnosed through screening tests or other 
forms of early detection that may have been disrupted by the 
pandemic; thyroid and prostate cancers, which are often diag-
nosed incidentally; and pancreatic cancer, which is usually diag-
nosed when the patient presents with symptoms. The authors 
also compared the volume of electronic pathology reports sent 
to central cancer registries in 2020 with the volume sent in 2019.

From March to May 2020, new cases of all six cancer types fell 
sharply. By July 2020, however, diagnoses of all cancer types 
except prostate cancer had returned to pre-pandemic levels, 
with little difference between observed and expected numbers 
during the second half of the year.

Over the same period in early 2020, the volume of electronic 
pathology reports also declined steeply before returning to 
pre-pandemic levels. Because these reports are transmitted 
automatically to cancer registries, the findings suggest that the 
decline in new cancer diagnoses was not due to delays in report-
ing caused by pandemic disruptions but rather to missed screen-
ings and delays in other cancer-related procedures.

The authors also looked at declines in new cancer cases by can-
cer stage at diagnosis, sex, age, and population group. For each 

cancer type in the study, new cases of early-stage cancers fell 
more sharply than new cases of advanced cancers. The declines 
were greatest for the cancers typically diagnosed through screen-
ing (female breast, lung, and colorectal cancer). For example, 
7,147 cases of early-stage colorectal cancer were expected to be 
diagnosed in 2020, but only 5,983 cases were diagnosed—mean-
ing that potentially more than 16% of early-stage colorectal can-
cer cases weren’t caught.

“We are deeply concerned about the implications of delayed 
diagnosis, which is typically associated with more aggressive 
disease and worse outcomes,” said Karen E. Knudsen, MBA, 
PhD, chief executive officer of the American Cancer Society. “It 
is imperative to ensure that we make up for lost ground on find-
ing cancers early, and thereby maximize opportunities for effec-
tive treatment and survival.”

However, missed screenings only partly explain the observed 
declines in new cancer cases. Fewer in-person medical visits 
likely also contributed to the underdiagnoses, particularly for 
diseases such as thyroid cancer, which is often caught inciden-
tally during other medical procedures.

Asian or Pacific Islander populations had greater declines in 
new cases of all cancer types, except for pancreatic cancer, com-
pared with White, Black, and American Indian or Alaska Native 
populations. Another notable population group difference was a 
greater decline in prostate cancer diagnoses among White peo-
ple than Black people.

The authors acknowledged that the data comprise information 
reported to a subset of cancer registries, which may not be rep-
resentative of the entire U.S. population. Nor does it include 

in-depth analyses on cancer diagnoses in Hispanic populations, 
which will be incorporated at a later point.

Nevertheless, the findings suggest that there were missed oppor-
tunities for early cancer detection during the pandemic. Other 
studies have suggested that delays in cancer detection may lead 
to long-term consequences, such as shorter survival and greater 
number of deaths. The authors noted that efforts to get people 
back on track with screening should focus on removing bar-
riers to preventive care visits and reducing disparities in early 
detection.

As part of the reignited Cancer Moonshot, the President and 
First Lady announced a call to action on cancer screening to 
jump-start progress on the nearly 10 million screenings in the 
United States that were missed as a result of the pandemic. 

To date, the Cancer Moonshot has accelerated innovations in 
cancer prevention, detection, and treatment and has expanded 
access to cancer screening across all 50 states, territories, and 
Tribal organizations, including through $200 million invested 
from CDC. The Biden-Harris administration continues to pri-
oritize closing the screening gap so Americans can catch cancer 
early, when outcomes are best, and encourage Americans to get 
recommended screenings.

“We recommend everyone get back into routine health care, 
including cancer screening,” said Lisa C. Richardson, MD, 
MPH, director of CDC’s Division of Cancer Prevention and 
Control. “It’s also important to make sure children, adolescents, 
and adults are up to date on vaccines to prevent infections with 
viruses — like hepatitis B virus and human papillomavirus — 
that can lead to cancer.” 

Meanwhile, research is ongoing to gain additional insights into 
the impacts of the pandemic on cancer trends.

“This study is a reminder that a decline in cancer incidence may 
not always reflect progress in the fight against cancer,” said Betsy 
A. Kohler, MPH, North American Association of Central Can-
cer Registries executive director. “We are currently conducting 
more in-depth analysis of the full 2020 data to further under-
stand the implications of the pandemic on cancer outcomes.”

For more about the report, see: https://seer.cancer.gov/report_to_nation.
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Lung cancer diagnoses fell from March 2020 to May 2020, one of six 
major cancer types to experience a dip during the early part of the pan-
demic. Graph courtesy of the National Cancer Institute

The findings suggest that many 
cancers were not being diagnosed in 

a timely manner during the early part 
of the COVID-19 pandemic, likely due 

to interruptions in medical care.



Oncology

NIH Researchers Develop Approach that Could Help 
Supercharge T-cell Therapies against Solid Tumors
Early research in animal models shows potential against cervical cancer and 
neuroblastoma
By Rosa Nguyen, MD, PhD, Center for Cancer Research, National Cancer Institute

Researchers at the National Institutes of 
Health have developed a way to poten-
tially increase the effectiveness of T 
cell–based immunotherapy treatments, 
such as CAR T-cell therapy, against solid 
tumors. T cells are specialized white 
blood cells of the immune system that 
eliminate infected or abnormal cells. In 
animal studies, the enhanced T-cell ther-
apies were effective against cervical can-
cer and neuroblastoma, a common solid 
tumor in children. The findings(link is 
external), by scientists at the National 
Cancer Institute (NCI), part of NIH, 
appear Nov. 1, 2023, in Clinical Cancer 
Research.

CAR T-cell therapy is a form of cellu-
lar immunotherapy that involves engi-
neering T cells in the laboratory so they 
can specifically target and kill tumors. 
CAR T-cell therapy has been successful 
in treating blood cancers, but it hasn’t 
worked well for solid tumors. To improve 
the effectiveness of T-cell therapy against 
solid tumors, researchers at NCI’s Center 
for Cancer Research engineered T cells 
(CAR T cells and another form of cellu-
lar immunotherapy called TCR T cells) 
to carry cytokines, which are proteins 
that can boost T-cell function.

In laboratory studies, CAR and TCR T 
cells modified to express the cytokines 
IL-15 and IL-21 on their surface killed 
far more cancer cells than T cells carry-
ing just one of these cytokines or neither 
of them. Previous research has found 
that treating patients with large amounts 
of cytokines caused severe, potentially 
fatal, side effects. The new approach aims 
to deliver this cytokine boost in a much 
more targeted way.

In a mouse model of cervical cancer, T 
cells carrying both cytokines shrank 
tumors completely in 4 of 5 mice, com-
pared with just 1 of 5 mice treated with 
T cells carrying a single cytokine. Mice 
treated with T cells carrying both cyto-
kines also lived longer than mice treated 
with T cells carrying just one cytokine. 
The approach also showed potential in 
mouse models of pediatric neuroblas-
toma, a difficult-to-treat form of child-
hood cancer for which new therapies 
are desperately needed. In these mod-
els, treatment with T cells carrying both 
cytokines shrank tumors to a greater 
extent than treatment with T cells carry-
ing one or no cytokines. In the cervical 

cancer and neuroblastoma models, T 
cells carrying the cytokine pair did not 
cause any serious side effects.

The researchers are continuing to test 
the IL-15- and IL-21-expressing T-cell 
therapies in lab and animal model stud-
ies of other solid tumors, with the goal 
of translating the approach into human 
clinical trials in the next few years.

nih.gov

84 Ophthalmology 85

Colorized scanning electron micrograph of a T lymphocyte (also known as a T cell) (blue). Photo 
courtesy of NIAID

New Technique Enhances Quality Control of  
Lab-grown Cells for AMD Treatment
3 P-EIS evaluates stem cell-derived retinal pigment epithelium with greater speed and 
precision

Researchers at the National Eye Institute (NEI) have improved 
a crucial step in the production of retinal pigment epithelium 
(RPE), a tissue they grow in the lab from patient blood cells and 
are testing in a clinical trial as treatment for age-related macular 
degeneration (AMD). Their technique combines electrochem-
ical cell measurements enhanced by mathematical modeling 
to directly assess epithelial cell membranes and tissue barrier 
health. The RPE is located in the back of the eye and helps keep 
the retina’s light-sensing photoreceptors healthy. 

Epithelial tissues maintain a protective barrier between organs’ 
internal and external environments, ensuring normal function. 
For example, epithelial tissues cover the gastrointestinal tract, 
lungs, skin, eye, and countless other surfaces of the body. Impor-
tantly, disruption of epithelial integrity via cell damage is asso-
ciated with many diseases, such as celiac disease, cystic fibrosis, 
diabetes, and AMD. RPE breakdown is often the first step in 
AMD pathogenesis. 

“Our technique, which we call 3-probe electrochemical imped-
ance spectroscopy, or 3 P-EIS, provides additional physiologic 

parameters that are useful in manufacturing RPE tissues used 
in cell therapies,” said Colby Lewallen, PhD, a postdoctoral fel-
low at the NEI. “In addition, 3 P-EIS provides greater resolution 
data, with respect to epithelial function in drug testing and dis-
ease modeling protocols.” 

Colby published a report about the technique in Cell Physiology 
with co-senior authors Kapil Bharti, PhD, from the NEI, and 
Craig Forest, PhD, a professor of bioengineering at the Geor-
gia Institute of Technology. The authors plan to use 3 P-EIS 
for quality control in an ongoing phase I/IIa clinical trial of 
patient-derived RPE for AMD, one of the most common causes 
of blindness in the U.S. 

Lewallen and colleagues used an electric circuit “breadboard” 
to simulate the well-known electrochemical properties of RPE 
tissue, testing nearly 1,000 possible configurations of the api-
cal, basolateral, the paracellular pathways, and the extracellular 
environments. Using measurements from their tissue simulator, 
they developed an algorithm to directly measure each pathway’s 
contribution to the charge across living tissues.

The scientists tested their new technique using stem cell-derived 
RPE in a device called an Ussing chamber, which enables them 
to apply a stimulus to the living tissue and test the effect of drugs 
while simultaneously recording the electrochemical changes 
across each membrane and the entire tissue. Collected data are 
then fed to the mathematical model to extract precise values of 
changes that occur at different cell membranes.

According to the authors, 3 P-EIS provides direct measurements 
of the main electrochemical pathways, eliminating the need for 
time-consuming and resource-intensive follow-up experiments. 
Going forward, they are optimizing the algorithm and making 
it more accessible and easier to use by other researchers in the 
field. They hope their technique will be adopted as the new com-
prehensive assay for future drug discovery, clinical trials, and 
basic science research.

Reference
Lewallen CF, Chien A, Maminishkis A, et al. A biologically validated 
mathematical model for decoding epithelial apical, basolateral, and 
paracellular electrical properties. Am J Physiol Cell Physiol. Dec 1 
2023;325(6):C1470-c1484. doi:10.1152/ajpcell.00200.2023

National Eye Institute

A) Cross-sectional illustration of a modified Ussing chamber, used to 
measure the electrical properties of epithelial tissues. B) Photo of a mod-
ified Ussing chamber. C) Glass pipette used to measure charge inside 
individual epithelial cells. The pipette’s tip is too small to be seen with 
the naked eye. D) NEI researchers Colby Lewallen, PhD (left) Arvydas 
Maminishkis, MD, PhD, and Qin Wan, PhD readying an Ussing cham-
ber. Photo courtesy of the National Eye Institute
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NIH Study Shows How Genes in Retina Get Regulated 
during Development
Genome topology map of human retina development lays foundation for understanding 
diverse clinical phenotypes in simple and complex eye diseases.

Researchers at the National Institutes of Health have mapped 
the 3D organization of genetic material of key developmen-
tal stages of human retinal formation, using intricate models 
of a retina grown in the lab. The findings lay a foundation for 
understanding clinical traits in many eye diseases, and reveal a 
highly dynamic process by which the architecture of chromatin, 
the DNA and proteins that form chromosomes, regulates gene 
expression. The findings were published in Cell Reports.

“These results provide insights into the heritable genetic land-
scape of the developing human retina, especially for the most 
abundant cell types that are commonly associated with vision 
impairment in retinal diseases,” said the study’s lead investiga-
tor, Anand Swaroop, PhD, chief of the Neurobiology, Neurode-
generation, and Repair Laboratory at the National Eye Institute 
(NEI), part of NIH.

Using deep Hi-C sequencing, a tool used for studying 3D 
genome organization, the researchers created a high-resolution 
map of chromatin in a human retinal organoid at five key points 
in development. Organoids are tissue models grown in a lab and 

engineered to replicate the function and biology of a specific 
type of tissue in a living body.

Genes, the sequences that code for RNA and proteins, are inter-
spersed throughout long strands of DNA. Those DNA strands 
get packaged into chromatin fibers, which are spooled around 
histone proteins and then repeatedly looped to form highly 
compact structures that fit into the cell nucleus.

All those loops create millions of contact points where 
genes encounter non-coding DNA sequences, such as super 
enhancers, promoters, and silencers that regulate gene expres-
sion. Long considered “junk DNA”, these non-coding sequences 
are now recognized to play a crucial role in controlling which 
genes get expressed in a cell and when. Studies of chromatin’s 3D 
architecture shed light on how these non-coding regulatory ele-
ments exert control even when their location on a DNA strand 
is remote from the genes they regulate.

At each of the five key retinal organoid developmental stages, 
billions of chromatin contact point pairs were sequenced and 
analyzed.

The findings reveal a dynamic picture: Spatial organization 
of the genome within the nucleus is transformed during reti-
nal development, facilitating expression of specific genes at key 
time periods. For example, at a stage when immature cells start 
developing retinal cell characteristics, chromatin contact points 
shift from a mostly proximal-enriched state to add more distal 
interactions.

There also appears to be a hierarchy of compartments that orga-
nize the contact point interactions. Some of these compartments, 
called “A” and “B”, are stable, but others swap during develop-
ment, which further serves to enhance or inhibit gene expression.

“The datasets resulting from this research serve as a foundation 
for future investigations into how non-coding sections of the 
genome are relevant for understanding divergent phenotypes in 
single gene mutation (Mendelian) disorders, as well as complex 
retinal diseases,” Swaroop said.

The study was funded by the NEI Intramural Research Program (ZIAEY000450 
and ZIAEY000546). NEI is part of the National Institutes of Health.
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This image metaphorically captures the cell differentiation process during 
retinal organoid development. Loose yarn representing uncompacted 
DNA is wound by a crochet hook around buttons representing nucle-
osomes and culminating in a tightly condensed ball of chromatin that 
forms an eye-like shape. Illustration credit Erina He, NIH Medical Arts, 
courtesy of the National Institutes of Health

NEI Hosts First Workshop on Brain-basedVision 
Disorder
Consensus, awareness, and a CVI registry top priorities of the trans-NIH event

The National Institutes of Health spon-
sored its first-ever workshop on cere-
bral/cortical visual impairment (CVI), 
an umbrella term for subnormal vision 
resulting from brain injury during devel-
opment. Clinicians, researchers, and 
stakeholders discussed establishing CVI 
diagnostic criteria, boosting awareness of 
CVI, and creating a participant data reg-
istry to serve as a platform for data col-
lection and to facilitate research on the 
brain-based visual disorder. 

CVI’s varying symptoms have challenged 
efforts to define the condition, form diag-
nostic criteria, and develop treatment. CVI 
affects vision processing in the brain in 
ways that cannot be completely explained 
by problems occurring in the eyes. CVI 
can manifest as higher-order visual defi-
cits, such as the inability to recognize 
known objects such as a familiar toy. It can 
also manifest as lower-order visual defi-
cits, such as reduced contrast sensitivity 
and limited field of vision; uncontrollable 
eye movements called saccades; or diffi-
culty tracking moving objects.

The group drafted a working CVI defini-
tion: “CVI is a spectrum of visual impair-
ments caused by an underlying structural 
and/or functional brain abnormality that 
affects the development of visual func-
tion and processing.” Functional vision 
refers to a person’s ability to interact with 
and make sense of the complex visual 
world around them. 

The workshop covered current strate-
gies for diagnosing CVI and the need 
for developing and validating evi-
dence-based, age-appropriate tests and 
intervention protocols for CVI.

The group discussed boosting aware-
ness of CVI, which is underrecognized 
and misdiagnosed. A person with CVI 
can have a completely normal eye exam, 
leading health professionals to attribute 
visual symptoms to behavioral disor-
ders. CVI is also often overshadowed by 
comorbid neurological disorders, such as 
cerebral palsy or cognitive delay, which 
may further complicate getting an accu-
rate diagnosis.  

“Although CVI may be co-morbid with 
other neurodevelopmental disorders, 
CVI is not primarily a disorder of lan-
guage, learning, or social communica-
tion,” according to drafted criteria.  

Attendees pointed to the need for health-
care provider training programs about 
CVI, promotion of available CVI screen-
ing tools, and sponsorship for public 
education campaigns. 

Feedback from the workshop will inform 
the development of a CVI registry that NEI 
plans to build with the help of a commit-
tee. In the future, participant recruitment 
methods and research protocols for the 
registry will be identified. One possibility 
is the use of a global unique identifier sys-
tem. With it, the CVI registry would con-
nect data from participants across multiple 
registries to help identify conditions that 
commonly overlap with CVI. In addition, 
the CVI registry could potentially track 
participants over time to study natural his-
tory and epidemiology trends.

The November event was organized by 
the National Eye Institute, the National 
Institute on Neurological Disorders and 
Stroke, and the Eunice Kennedy Shriver 
Institute of Child Health and Human 
Development. The event was co-chaired 
by Lotfi Merabet, OD, PhD, associate pro-
fessor of ophthalmology, Massachusetts 
Eye and Ear, Harvard Medical School, 
and Melinda Chang, MD, an assistant 
professor of clinical ophthalmology at 
the University of Southern California. 
People with CVI and people who support 
individuals with CVI, including caregiv-
ers and teachers, provided input.  

“Propelling these areas forward will 
require a multidisciplinary approach 
involving ophthalmologists, pediatricians, 
neurologists, imaging experts, occupa-
tional therapists, and educators,” said 
Michael F. Chiang, MD, director of the 
NEI, which tagged CVI as a priority area 
in the 2021 NEI Strategic Plan. “Overall, 
we need a much better understanding of 
the neural basis of CVI in order to build a 
foundation for new therapies.”

The National Eye Institute

Illustration courtesy of the National Institutes of 
Health, National Library of Medicine
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Connecting the Dots: Oral Infection  
to Rheumatoid Arthritis
By Lawrence Tabak, DDS, PhD

To keep your teeth and gums healthy for 
a lifetime, it’s important to brush and 
floss each day and see your dentist regu-
larly. But what you might not often stop 
to consider is how essential good oral 
health really is to your overall well-being. 
The mouth, after all, is connected to the 
rest of the body, and oral infections can 
contribute to problems elsewhere.

A good case in point comes from a 
study just published in the journal Sci-
ence Translational Medicine. The study, 
though small, offers some of the most 
convincing evidence yet for a direct link 
between gum, or periodontal, disease 
and the rheumatoid arthritis that flares 
most commonly in the hands, wrists, 
and knees [1]. If confirmed in larger fol-
low-up studies, the finding suggests that 
one way for people with both diseases 
to contend with painful arthritic flare-
ups will be to prevent them by practicing 
good oral hygiene and controlling their 
periodontal disease.

For many years, there had been sug-
gestions that the oral bacteria causing 
periodontal disease might contribute to 
rheumatoid arthritis. For instance, past 
studies have found that periodontal dis-
ease occurs even more often in people 
with rheumatoid arthritis. People with 
both conditions also tend to have more 
severe arthritic symptoms that can be 
more stubbornly resistant to treatment.

What’s been missing is the precise under-
lying mechanisms to confirm the connec-
tion. To help connect the dots, a research 
team, which included Dana Orange, 
Rockefeller University, New York, NY, 
and William Robinson, Stanford Univer-
sity, Stanford, CA, decided to look closer.

They looked first in the blood, not directly 
at an arthritic joint or an inflamed peri-
odontium, the tissues that hold a tooth 
in place. They were interested in whether 
telltale changes in the blood of people 
with rheumatoid arthritis correlated with 
the start of another painful flare-up in 
one or more of their joints.

One of those possible changes involves 
proteins that carry a particular chemical 
modification that places the amino acid 
citrulline on their surface. These citrul-
line-marked proteins are found in many 
parts of the human body, including the 
joints. Intriguingly, they also are pres-
ent on bacteria, including those in the 
mouth.

Because of this bacterial connection, the 
researchers looked in the blood for a spe-
cific set of antibodies known as ACPAs, 
short for anti-citrullinated protein 

antibodies. They recognize citrullinated 
proteins that are foreign to the body and 
mark them for attack.

But the attack isn’t always perfectly 
aimed, and studies have shown the pres-
ence of ACPAs in the joints of people 
with rheumatoid arthritis is associated 
with increasing disease activity and more 
frequent arthritis flares. Periodontal dis-
ease, too, is especially common in peo-
ple with rheumatoid arthritis who have 
abnormally high levels of circulating 
ACPAs.

In the new study, the researchers followed 
five women with rheumatoid arthritis for 
one to four years. Two of them had severe 
periodontal disease while the other three 
had no periodontal disease.

Each week, the study volunteers pro-
vided a small blood sample for research-
ers to study changes at the level of RNA, 

the genetic material that encodes proteins. They also studied 
changes in certain immune cells, along with any changes in their 
medication, dental care, or arthritis symptoms. For additional 
information, they also looked at blood and joint fluid samples 
from 67 other people with and without arthritis, including indi-
viduals with healthy gums or mild, moderate, or severe peri-
odontal disease.

Overall, the evidence shows that people with more severe peri-
odontal disease experienced repeated influxes of oral bacteria 
into their blood even when they hadn’t had a recent dental pro-
cedure. These findings suggested that when their inflamed gums 
became more damaged and “leaky,” bacteria in the mouth could 
spill into the bloodstream.

The researchers also found that those oral invaders carried many 
citrullinated proteins. Once they got into the bloodstream, 
inflammatory immune cells detected them and released ACPAs.

The researchers showed in the lab that those antibodies bind the 
same oral bacteria detected in the blood of people with peri-
odontal disease and rheumatoid arthritis. In fact, those with 
both conditions had a wide variety of genetically distinct ACPAs, 
as would be expected if their immune systems were challenged 
repeatedly over time with oral bacteria.

The overarching idea is that these antibodies prime the immune 
system to attack oral bacteria. But after it gets started, the attack 
mistakenly expands and targets citrullinated proteins in the 
joints. That triggers a flare-up in a joint and the characteristic 
inflammation, stiffness, and joint damage.

While more study is needed to fill in the molecular details, this 
discovery raises an encouraging possibility. Taking care of your 
teeth and periodontal disease isn’t just a wise idea to maintain 
good oral health over a lifetime. For some of the approximately 
1 million Americans with rheumatoid arthritis, it may help to 
manage and perhaps even prevent a painful flare-up in one or 
more of their affected joints.
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[1] Oral mucosal breaks trigger anti-citrullinated bacterial and human 
protein antibody responses in rheumatoid arthritis. Brewer RC, Lanz 
TV, Hale CR, Sepich-Poore GD, Martino C, Swafford AD, Carroll TS, 
Kongpachith S, Blum LK, Elliott SE, Blachere NE, Parveen S, Fak J, Yao 
V, Troyanskaya O, Frank MO, Bloom MS, Jahanbani S, Gomez AM, Iyer 
R, Ramadoss NS, Sharpe O, Chandrasekaran S, Kelmenson LB, Wang 
Q, Wong H, Torres HL, Wiesen M, Graves DT, Deane KD, Holers VM, 
Knight R, Darnell RB, Robinson WH, Orange DE. Sci Transl Med. 2023 
Feb 22;15(684):eabq8476.

nih.gov

88 Oral Health 89

Bacteria and antibodies from the gums move to the joints where the antibodies stick to the surface 
of the joints. Illustration courtesy of the National Institutes of Health

By 2060, according to the US Census, 
the number of US adults aged 65 years 
or older is expected to reach 98 million, 
24% of the overall population. Older 
Americans with the poorest oral health 
tend to be those who are economically 
disadvantaged, lack insurance, and are 
members of racial and ethnic minori-
ties. Being disabled, homebound, or 
institutionalized (e.g., seniors who live 
in nursing homes) also increases the 
risk of poor oral health. 

Adults 50 years and older who smoke 
are also less likely to get dental care than 
people who do not smoke.6 Many older 
Americans do not have dental insurance 
because they lost their benefits upon 
retirement and the federal Medicare 
program does not cover routine dental 
care.

Oral health problems in older adults 
include the following:

❚	 Untreated tooth decay. Nearly all 
adults (96%) aged 65 years or older 
have had a cavity; 1 in 5 have untreated 
tooth decay.

❚	 Gum disease. A high percentage of 
older adults have gum disease. About 
2 in 3 (68%) adults aged 65 years or 
older have gum disease.

❚	 Tooth loss. Nearly 1 in 5 of adults aged 
65 or older have lost all of their teeth. 
Complete tooth loss is twice as prev-
alent among adults aged 75 and older 
(26%) compared with adults aged 
65-74 (13%).  Having missing teeth 
or wearing dentures can affect nutri-
tion, because people without teeth or 
with dentures often prefer soft, easily 
chewed foods instead of foods such as 
fresh fruits and vegetables.

❚	 Oral cancer. Cancers of the mouth 
(oral and pharyngeal cancers) are 
primarily diagnosed in older adults; 
median age at diagnosis is 62 years.

❚	 Chronic disease. People with chronic 
diseases such as arthritis, diabetes, 
heart diseases, and chronic obstruc-
tive pulmonary disease (COPD) may 
be more likely to develop gum (peri-
odontal) disease, but they are less 
likely to get dental care than adults 
without these chronic conditions. 
Also, most older Americans take both 
prescription and over-the-counter 
drugs; many of these medications can 
cause dry mouth. Reduced saliva flow 
increases the risk of cavities.

Facts About Older Adult Oral Health
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Antibody Reduces Allergic Reactions to Multiple 
Foods in NIH Trial

A monoclonal antibody treatment sig-
nificantly increased the amounts of mul-
tiple common foods that food-allergic 
children and adolescents could consume 
without an allergic reaction, accord-
ing to a planned interim analysis of an 
advanced clinical trial. The trial is spon-
sored and funded by the National Insti-
tute of Allergy and Infectious Diseases 
(NIAID), part of the National Institutes 
of Health.

The laboratory-made antibody, omal-
izumab, is approved by the Food and 
Drug Administration for three indi-
cations other than food allergy. FDA 
is reviewing a supplemental biolog-
ics license application for omalizumab 
for food allergy based on this interim 

analysis of the NIAID trial.

In addition to NIAID funding, the trial 
has support from Genentech, a mem-
ber of the Roche Group, and Novar-
tis Pharmaceuticals Corporation. The 
two companies collaborate to develop 
and promote omalizumab, marketed as 
Xolair, and are supplying it for the trial.

The multi-stage trial is called Omali-
zumab as Monotherapy and as Adjunct 
Therapy to Multi-Allergen OIT in Food 
Allergic Children and Adults, or OUt-
MATCH. The NIAID-funded Consor-
tium for Food Allergy Research (CoFAR) 
is conducting OUtMATCH at 10 loca-
tions across the United States.

The first stage of the study was designed 
to assess the efficacy of omalizumab in 
increasing the amount of food it takes to 
cause an allergic reaction, thereby reduc-
ing the likelihood of reactions to small 
amounts of food allergens in the event 
of accidental exposure. The study team 
enrolled children and adolescents ages 1 
to 17 years and three adults ages 18 to 55 
years, all with confirmed allergy to pea-
nut and at least two other common foods.

In the planned interim analysis, the 
study’s independent Data and Safety 
Monitoring Board (DSMB) examined 
data on the first 165 children and ado-
lescents who participated in the first 
stage of the trial. Using strict criteria, the 
DSMB found that study participants who 
received omalizumab injections could 
consume higher doses of peanut, egg, 
milk and cashew without allergic reac-
tions than participants who received pla-
cebo injections.

Based on these favorable results, the 
DSMB recommended halting enrollment 
into the first stage of the trial. NIAID 
accepted the board’s recommendation. 
More detailed information about the 
findings will become available when they 
are published in a peer-reviewed journal.

Additional information about the ongo-
ing OUtMATCH trial is available at 
ClinicalTrials.gov under study identifier 
NCT03881696.

nih.gov

Cognitive Behavioral Therapy Alters Brain Activity in 
Children with Anxiety
NIH researchers found widespread differences in the brains of children with anxiety 
disorders that improved after treatment.

Researchers at the National Institutes of Health have found 
overactivation in many brain regions, including the frontal and 
parietal lobes and the amygdala, in unmedicated children with 
anxiety disorders. They also showed that treatment with cogni-
tive behavioral therapy (CBT) led to improvements in clinical 
symptoms and brain functioning. The findings illuminate the 
brain mechanisms underlying the acute effects of CBT to treat 
one of the most common mental disorders. The study, published 
in the American Journal of Psychiatry, was led by researchers at 
NIH’s National Institute of Mental Health (NIMH). 

“The findings can help our understanding of how and for which 
children CBT works, a critical first step in personalizing anxi-
ety care and improving clinical outcomes,” said senior author 
Melissa Brotman, Ph.D., Chief of the Neuroscience and Novel 
Therapeutics Unit in the NIMH Intramural Research Program.

Sixty-nine unmedicated children diagnosed with an anxiety 
disorder underwent 12 weeks of CBT following an established 
protocol. CBT, which involves changing dysfunctional thoughts 
and behaviors through gradual exposure to anxiety-provoking 
stimuli, is the current gold standard for treating anxiety disor-
ders in children.

The researchers used clinician-rated measures to examine the 
change in children’s anxiety symptoms and clinical functioning 
from pre- to post-treatment. They also used task-based fMRI 
to look at whole-brain changes before and after treatment and 
compare those to brain activity in 62 similarly aged children 
without anxiety.

Children with anxiety showed greater activity in many brain 
regions, including cortical areas in the frontal and parietal lobes, 
which are important for cognitive and regulatory functions, 
such as attention and emotion regulation. The researchers also 
observed elevated activity in deeper limbic areas like the amyg-
dala, which are essential for generating strong emotions, such as 
anxiety and fear.

Following three months of CBT treatment, children with anx-
iety showed a clinically significant decrease in anxiety symp-
toms and improved functioning. Increased activation seen 
before treatment in many frontal and parietal brain regions also 
improved after CBT, declining to levels equal to or lower than 

those of non-anxious children. According to the researchers, the 
reduced activation in these brain areas may reflect more efficient 
engagement of cognitive control networks following CBT.

However, eight brain regions, including the right amygdala, 
continued to show higher activity in anxious compared to 
non-anxious children after treatment. This persistent pattern of 
enhanced activation suggests some brain regions, particularly 
limbic areas that modulate responses to anxiety-provoking stim-
uli, may be less responsive to the acute effects of CBT. Changing 
activity in these regions may require a longer duration of CBT, 
additional forms of treatment, or directly targeting subcortical 
brain areas.

“Understanding the brain circuitry underpinning feelings of 
severe anxiety and determining which circuits normalize and 
which do not as anxiety symptoms improve with CBT is crit-
ical for advancing treatment and making it more effective for 
all children,” said first author Simone Haller, PhD, Director of 
Research and Analytics in the NIMH Neuroscience and Novel 
Therapeutics Unit.

In this study, all children with anxiety received CBT. For com-
parison purposes, the researchers also measured brain activity in 
a separate sample of 87 youth who were at high risk for anxiety 
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based on their infant temperament (for example, showing a high 
sensitivity to new situations). Because these children were not 
diagnosed with an anxiety disorder, they had not received CBT 
treatment. Their brain scans were taken at 10 and 13 years.

In adolescents at temperamental risk for anxiety, higher brain 
activity was related to increased anxiety symptoms over time 
and matched the brain activity seen in children diagnosed with 
an anxiety disorder before treatment. This provides preliminary 
evidence that the brain changes in children with anxiety were 
driven by CBT and that they may offer a reliable neural marker 
of anxiety treatment.

Anxiety disorders are common in children and can cause them 
significant distress in social and academic situations. They 
are also chronic, with a strong link into adulthood when they 
become harder to treat. Despite the effectiveness of CBT, many 
children continue to show anxiety symptoms after treatment. 
Enhancing the therapy to treat anxiety more effectively during 

childhood can have short- and long-term benefits and prevent 
more serious problems later in life.

This study provide evidence — in a large group of unmedicated 
youth with anxiety disorders — of altered brain circuitry under-
lying treatment effects of CBT. The findings could, in time, be 
used to enhance treatment outcomes by targeting brain circuits 
linked to clinical improvement. This is particularly important 
for the subset of children who did not significantly improve after 
short-term CBT.

“The next step for this research is to understand which children 
are most likely to respond. Are there factors we can assess before 
treatment begins to make the most informed decisions about 
who should get which treatment and when? Answering these 
questions would further translate our research findings into 
clinical practice,” said Brotman.

nih.gov
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National data on positive mental health 
indicators that describe mental, emo-
tional, and behavioral well-being for 
children are limited. Based on the data 
we do have:

Indicators of positive mental health 
are present in most children. Parents 
reported in 2016-2019 that their child 
mostly or always showed:

❚	 Affection (97.0%), resilience (87.9%), 
positivity (98.7%) and curiosity 
(93.9%) among children ages 3-5 
years

❚	 Curiosity (93.0%), persistence 
(84.2%), and self-control (73.8%) 
among children ages 6-11 years

❚	 Curiosity (86.5 %), persistence 
(84.7%), and self-control (79.8%) 
among children ages 12-17 years
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Biden-Harris Administration Announces $24.5 Million 
in Awards in Major Expansion of the Tribal Home 
Visiting Program

The Administration for Children and 
Families (ACF) at the U.S. Department of 
Health and Human Services announced 
$24,500,000 in new awards to 34 tribes 
and tribal organizations to implement 
culturally grounded, evidence-based 
home visiting programs throughout the 
nation. These grants are part of the Tribal 
Maternal, Infant, and Early Childhood 
Home Visiting (MIECHV) program, 
which supports and promotes the health 
and well-being of American Indian and 
Alaska Native expectant families and 
families with young children. 

President Biden signed legislation that 
increased funding for Tribal MIECHV 
from $12 million in FY 2022 to $30 
million in FY 2023. This major expan-
sion of the Tribal MIECHV program is 
an opportunity to bring evidence-based 
home visiting services to more tribal 
communities. In FY 2022 seven tribal 
entities were awarded funding. With 
today’s announcement of 34 more 
awards, the program now supports 41 
grants serving 68 tribal and 17 urban 
Native communities.

“HHS is committed to the health and 
well-being of all American Indian and 
Alaska Native families and communities. 
These awards ensure that expectant fam-
ilies, and families with young children, 

will have access to home visiting services 
and high-quality care,” said HHS Secre-
tary Xavier Becerra. “HHS will continue 
to do whatever we can to make it easier 
for states, territories, and tribal entities to 
help meet the growing demand for cul-
turally grounded, evidence-based home 
visiting programs.”

“These new grants provide more tribal 
communities with resources to build 
capacity and continue to serve the needs 
of their families in a way that honors 
tribal sovereignty, reflects their cultures, 
and represents the values, priorities, and 
hopes they have for future generations,” 
said Acting Assistant Secretary Jeff Hild. 
“We look forward to partnering with 
and supporting these grant recipients as 

they provide essential services for young 
AIAN children, families, and expectant 
parents in their communities.”

These programs support cooperative 
agreements between ACF and tribal enti-
ties to plan and implement high-quality, 
evidence-based home visiting services 
to expectant families and families with 
young children aged birth to kindergar-
ten entry.  

The Tribal MIECHV program is part of 
the broader MIECHV program, an ini-
tiative that supports states, territories, 
and tribal entities to implement evi-
dence-based home visiting models to 
support expectant families and families 
with children from birth to kindergarten 
entry.

Nine of the tribes received Tribal 
MIECHV Development and Implemen-
tation Grants for the first time, which 
will allow these tribes to create culturally 
grounded evidence-based home visiting 
programs in those communities. Twen-
ty-five tribes received new Implemen-
tation and Expansion Grants to sustain 
or expand evidence-based home visiting 
services to AIAN families and children.

Information about the systematic review 
that identifies models with evidence of 
effectiveness from research is available at 
the Home Visiting Evidence of Effective-
ness website, https://homvee.acf.hhs.gov/ 

For more information about the 
Tribal Home Visiting program, visit 
https://www.acf.hhs.gov/ecd/tribal/
tribal-home-visiting 
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Surgery Beneficial for Some Children with Mild Sleep-
disordered Breathing
NIH-supported study shows better sleep, blood pressure after adenotonsillectomy.

Surgical removal of the tonsils and ade-
noids in children with snoring and mild 
breathing problems during sleep appears 
to improve their sleep, quality of life, 
and blood pressure a year after surgery, 
a clinical trial supported by the National 
Institutes of Health has found. The study, 
funded by the National Heart, Lung, and 
Blood Institute (NHLBI), part of NIH, 
is believed to be the first large, random-
ized trial to address the effects of ade-
notonsillectomy on children with mild 
sleep-disordered breathing (SDB). Ade-
notonsillectomy is among the most com-
mon surgical procedures in children, and 
mild SDB is an issue for a large propor-
tion of these patients. The findings were 
published in the Journal of the American 
Medical Association.

“Our data suggest that for children with 
no symptoms other than snoring, it’s 
reasonable to monitor them over time 
without proceeding to surgery,” said 
study leader Susan Redline, MD, MPH, 
of Brigham and Women’s Hospital and 
Harvard Medical School, both in Bos-
ton. “However, for children who are hav-
ing issues with disturbed sleep, daytime 
sleepiness, and behavioral problems, our 
data suggest that surgery may be a very 
reasonable option.”

SDB refers to breathing disturbances 
during sleep that can range from loud 
snoring to sleep apnea. SDB affects 6-17% 
of typically developing children in the 
United States. Some research indicates 
that if left untreated, the condition may 
increase the risk for behavioral problems, 
reduced quality of life, and cardiovascu-
lar diseases, including heart disease and 
high blood pressure. Researchers and 
parents are showing increasing interest in 
how sleep problems such as sleep apnea 

might also affect brain development, 
cognition, and academic performance.

Adenotonsillectomy, or removal of 
enlarged tonsils and adenoids, is a stan-
dard treatment for children with mod-
erate to severe SDB and is aimed at 
reducing snoring and improving breath-
ing in those with the condition. However, 
data are unclear whether the surgery is 
beneficial for children with mild forms 
of SDB.

The Pediatric Adenotonsillectomy Trial 
for Snoring (PATS) was a randomized 
clinical trial that involved 459 children 
and adolescents with mild SDB who were 
enrolled at seven academic sleep centers 
in the United States between 2016 to 
2021. The participants were ages 3 to 12, 
racially diverse, and followed for a year. 
The study did not include children with 
moderate to severe SDB.

During the trial, half the participants 
received an adenotonsillectomy and the 
other half received supportive care with-
out surgery, which included standardized 
education on healthy sleep and lifestyle 
and referral for untreated allergies or 
asthma. Researchers then evaluated neu-
rodevelopmental, behavioral, health, and 
sleep-related outcomes in these groups, 

using measurements of attention and 
executive function, which includes a 
set of cognitive skills that help children 
manage everyday activities. Sleep out-
comes were measured by polysomnogra-
phy, a standard sleep test that measures 
breathing, heart rate, eye movement, and 
other factors. 

At the end of the study period, cognition 
and attention improved in both groups, 
but improvement was not significantly 
greater in the children who were treated 
with surgery compared to the group who 
did not receive surgery. However, the 
secondary results of the study did show 
several beneficial changes in the surgery 
group. These included less daytime sleep-
iness, reduced SDB, less snoring, fewer 
behavioral problems, better quality of life, 
and lower blood pressure. The children 
treated with surgery were also less likely 
to show disease progression into full-
blown sleep apnea, the researchers said.

Researchers plan to explore the long-
term impacts of surgery in this pop-
ulation and note the need to develop 
improved screening tools that better 
identify which children are most likely to 
benefit from adenotonsillectomy.

“It is clear that adenotonsillectomy can 
help some children with mild sleep-disor-
dered breathing. However, it may not be 
appropriate for everyone,” said Marishka 
Brown, PhD, director of the National 
Center on Sleep Disorder’s Research 
within the NHLBI. “Parents with concern 
over their children’s nighttime breathing 
should discuss options with their pedia-
trician to develop a plan of action.”

nih.gov
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NIH Study Shows Higher Mortality Rates for Patients on 
Respiratory Support in Rural Intermediate Care Units
Findings highlight the importance of providing ICU-level care to rural patients with 
respiratory failure

A new National Institutes of Health-supported study finds that 
patients receiving ventilator life support in the intermediate care 
units — a potentially less costly alternative for people not sick 
enough for the intensive care units (ICUs) but too ill for the 
general ward — of rural hospitals had significantly higher death 
rates than patients in the same type of unit at urban hospitals. 
The study also found that patients with respiratory failure in the 
ICUs at rural and urban hospitals fare similarly. Published in 
the journal Annals of the American Thoracic Society, this study 
highlights the need for more careful evaluations of patients with 
breathing problems who are assigned to intermediate care units.

“This study has important implications for rural hospitals when 
determining how to care for their sickest patients on mechan-
ical ventilation, as rural hospitals tend to be smaller and less 
resourced,” said Gustavo Matute-Bello, MD, deputy director for 
the Division of Lung Diseases at the National Heart, Lung, and 
Blood Institute (NHLBI), part of NIH.  “It emphasizes the need 
to assess whether rural intermediate care units can meet the 
complex demands of critically ill patients, and the importance 
of carefully evaluating the processes designed to care for them.”

The research team, led by Emily Harlan, MD, a pulmonary and 
critical care physician at the University of Michigan, Ann Arbor, 
collected data from 2010 to 2019 on 2.75 million hospitaliza-
tions of Medicare patients (65 years or older) who were on respi-
ratory support at rural and urban hospitals across the country. 
The researchers conducted separate analyses for patients admit-
ted to the general, intermediate, and ICU wards, and another 
analysis of patients in all the wards combined.

When they compared patients in all the wards, they found that 
those receiving mechanical ventilation in rural hospitals had 
significantly higher 30-day death rates than those in urban hos-
pitals. However, when the researchers broke down the data by 
level of care, patients in the ICUs of rural and urban hospitals 
had a similar chance of dying. The difference in outcomes, the 
researchers discovered, was singularly explained by the higher 
mortality rates for patients in the rural intermediate care units – 
37% died within 30 days compared to 31.3% in urban hospitals.

When patients are admitted to a hospital, the least sick are 
taken to the general ward and the sickest go to the ICU. How-
ever, U.S. hospitals are increasingly shifting toward a model that 

incorporates intermediate care units, which use fewer resources 
and can be less expensive to operate than ICUs. While these 
units may help a rural hospital’s financial bottom line how rural 
patients fared in them compared to their urban counterparts, 
was largely unknown.

“This study underscores the importance of learning more about 
how to best use intermediate care units and highlights the need 
to continue investing in rural hospitals to make sure all who 
need it have access to life-saving care,” said Harlan. “There is 
a common belief that rural hospitals may have a lower quality 
of care, but that’s not what we saw for the ICU patients in our 
study.”

Study: Harlan, E., et al. (2024) Rural-urban differences in mor-
tality among mechanically ventilated patients in intensive and 
intermediate care. Ann Am Thorac Soc https://www.atsjournals.
org/doi/abs/10.1513/AnnalsATS.202308-684OC

Funding: This study is supported by NHLBI grants K23HL140165 
and T32HL007749.

The National Heart, Lung, and Blood Institute

Photo courtesy of the National Heart, Lung, and Blood Institute
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Study Finds Poor Ventilation use During CPR  
for Out-of-hospital Cardiac Arrest
NIH-supported findings suggest improved techniques for rescue breathing could save 
more lives

The ventilation technique, also known 
as rescue breathing, commonly used 
during cardiopulmonary resuscitation 
(CPR) for people with cardiac arrest is 
often performed poorly by professional 
emergency responders, and this inef-
fective strategy is linked to significantly 
worse patient survival rates, according 
to a study supported by the National 
Institutes of Health. Ventilation involves 
administering breaths to a patient to pro-
vide life-sustaining oxygen and inflate 

the lungs when they stop breathing or 
during cardiac arrest, when the heart 
suddenly stops pumping blood. Among 
the nearly 2,000 people in the study who 
received CPR for out-of-hospital cardiac 
arrests, those who were given a higher 
number of effective ventilations had sur-
vival rates three times greater than those 
who were given fewer ventilations.

The study, funded largely by the National 
Heart, Lung, and Blood Institute 

(NHLBI), part of NIH, could lead to 
improved CPR guidelines and prac-
tices among emergency responders and 
potentially save more lives. Its findings 
were published in the journal Circula-
tion and simultaneously presented at 
the American Heart Association’s Resus-
citation Science Symposium 2023 in 
Philadelphia.

“This is one of the first studies to measure 
the quality and frequency of ventilations 
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used during CPR,” said study leader 
Ahamed Idris, MD, director of emer-
gency medicine research at the Uni-
versity of Texas Southwestern Medical 
Center in Dallas. “While we suspected 
that better ventilation was going to show 
some benefit to patients, the result that 
we got was much more than we expected. 
It was very surprising.”

Each year in the United States, more 
than 356,000 people have out-of-hospi-
tal cardiac arrests, and only about 10% 
of them survive, according to the Amer-
ican Heart Association. Idris estimated 
that if more emergency responders per-
formed CPR according to resuscitation 
guidelines – that is, giving four effective 
ventilations per minute and using proper 
techniques – about 15,000 more people 
might get to the hospital alive and leave 
alive. However, many responders are fall-
ing short of that goal, showing effective 
lung ventilations as few as two over 10 
minutes, with potentially serious conse-
quences, according to the study.

For the study, the researchers analyzed 
cardiac defibrillator readings, including 
measurements of ventilation frequency, 
that were recorded for 1,976 people who 
were given standard CPR by emergency 
responders from June 2011 to May 2015 
in six cities in the United States and Can-
ada. Standard CPR is defined as 30 cycles 
of chest compressions interrupted by 
brief pauses, during which two breaths 
are administered through a bag-mask 
device, which is a portable instrument 
used by professionals that delivers oxy-
gen through a face mask using a squeez-
able air bag.

From the start of chest compressions to 
the placement of an advanced airway 
device — a tube placed directly in the air-
way to keep it open — the average dura-
tion of the CPR procedure ranged from 
10 to 15 minutes.

The researchers then compared the ven-
tilation measurements to the patients’ 
health outcomes after reaching the hos-
pital. To do this, they divided the patients 

— 66% male and 65 years old on average 
— into two groups: Patients who received 
a higher number of ventilations (about 12 
on average during the CPR session) and 
patients who received a lower number of 
ventilations (about two on average per 
session). Patients in the group with the 
higher number of ventilations had bet-
ter clinical outcomes, including a three 
times higher rate of survival-to-hospital 
discharge, compared to the group with 
lower ventilation numbers (13.5% vs 
4.1%).

In addition, patients in the higher venti-
lation group experienced a resumption of 
a sustained heart rhythm in greater num-
bers than did those in the lower ventila-
tion group (40.7% vs 25.2%). Patients in 
the higher ventilation group also had a 
higher survival rate with good neurolog-
ical outcomes (10.6% vs 2.4%), meaning 
they showed a low probability of brain 
damage and could function normally.

Researchers note several factors may 
account for the low ventilation frequency 
measured. One is that ventilation is not 
being measured when using a bag-mask 
device. As a result, emergency medical 
technicians or EMTs don’t know when 
their ventilation attempts are ineffective. 
A second factor is the use of poor CPR 
techniques or mechanics that result in 
air leaks when using a bag-mask device. 
Another factor is inconsistent use of a 
device used to keep the tongue from 
blocking the airway while a patient is on 
their back. Emergency medical services 
agencies should provide the means for 
paramedics to monitor and measure ven-
tilation when a bag-mask device is used, 
researchers said.

“In the recent past, research on CPR has 
focused on increased chest compres-
sions, which have significantly improved 
survival. This new study points out that 
we also need to try to improve ventilation 
efforts moving forward,” said George 
Sopko, MD, MPH, program director 
of the resuscitation branch of NHLBI’s 
Division of Cardiovascular Sciences and 
a medical officer.

This work was supported by NHLBI 
grant awards R21 HL156196-02 and 
multiple cooperative agreements (5U01 
HL077863, University of Washington 
Data Coordinating Center; HL077867, 
University of Washington; HL077871, 
University of Pittsburgh; HL077881, 
University of Alabama at Birmingham; 
HL077885, Ottawa Hospital Research 
Institute; HL077887, University of Texas 
Southwestern Medical Center; HL077885 
and FAS 06-2603, University of British 
Columbia). For a more complete funding 
disclosure and list of authors, please see 
the full Circulation research article.

Study: Idris, A, et al. Bag-Valve-
Mask Ventilation and Survival From 
Out-of-Hospital Cardiac Arrest: A Multi-
center Study. Circulation. DOI:  10.1161/
CIRCULATIONAHA.123.065561

The National Heart, Lung, and Blood 
Institute

Among the nearly 2,000 people in the study who 
received CPR for out-of-hospital cardiac arrests, 

those who were given a higher number of effective 
ventilations had survival rates three times greater than 

those who were given fewer ventilations.
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Reflecting on 2023 to Leverage Innovation to 
Advance Women’s Health and Research in 2024
By Janine Austin Clayton, MD, FARVO, NIH Office of Research on Women’s Health

2023 was a productive year at Team ORWH filled with notable 
successes. ORWH appointed new leadership, forged new part-
nerships, and realigned resources and people to address ongo-
ing challenges facing women’s health and research. Before I share 
some of the highlights and milestones from 2023, I am delighted 
to announce ORWH will release a new strategic plan in 2024. The 
NIH-Wide Strategic Plan for Research on the Health of Women 
defines a vision for NIH for the next 5 years to advance women’s 
health research through a comprehensive, data-driven approach. 
The plan emphasizes diversity in perspective and envisions achiev-
ing health equity for women by addressing gaps and opportunities, 
including the effects of sex and gender in women’s health research. 

Now, let’s take a look at where we focused our efforts and what 
we achieved this past year. 

HIV and Women Signature Program
In March 2023, the Office of AIDS Research (OAR) and ORWH 
launched the OAR-ORWH HIV and Women Signature Pro-
gram. Further research is critical to understanding optimal 
ways to prevent, treat, and cure HIV and associated comorbid-
ities across women’s lifespans. Please read the March 2023 blog 
co-authored with Maureen M. Goodenow, PhD, former director 
of OAR, detailing the launch of the OAR-ORWH partnership. 

7th Annual Vivian W. Pinn Symposium
In May 2023, ORWH hosted the 7th Annual Vivian W. Pinn 
Symposium titled “Menopause and Optimizing Midlife Health 
of Women.” The symposium discussed many aspects of meno-
pause across the lifespan, and JoAnn Manson, MD, MPH, DrPH, 
MACP, Harvard Medical School, delivered the keynote speech 
titled “Menopausal Hormone Therapy: 30 Years of Lessons from 
the Women’s Health Initiative.” A summary of the symposium 
is available on the ORWH website. To continue to improve the 
health of women across the life course, ORWH launched the 
Research on Menopause and Midlife Health webpage, which 
lists NIH research and resources, non-federal resources, and 
funding opportunities  related to menopause. 

ORWH Launched the Office of Autoimmune Disease 
Research 
In June 2023, the NIH Office of Autoimmune Disease Research 
in ORWH (OADR-ORWH) was established. Congress allocated 

$10 million in the Consolidated Appropriations Act, 2023 (Pub-
lic Law 117-328) to create OADR-ORWH. 

In November 2023, Victoria Shanmugam, MBBS, MRCP, FACR, 
CCD, was appointed the inaugural director of OADR-ORWH. 
Dr. Shanmugam is an experienced physician-scientist, rheuma-
tologist, and academic leader. Recently, OADR-ORWH released 
the Request for Information (RFI): Inviting Input on an NIH-
Wide Strategic Plan for Autoimmune Disease Research, which 
seeks input from internal and external partners throughout the 
scientific research, advocacy, and clinical practices communities 
to advance autoimmune disease research. I look forward to con-
tinuing the development of OADR-ORWH to further the mis-
sion of improving the health of women.     

Finally, the latest issue of Women’s Health in Focus at NIH 
explores research on autoimmune diseases in women, and the 
feature story describes seven autoimmune diseases that pre-
dominately affect women. A guest editorial by Dr. Shanmugam 
details the mission of the new office and efforts under way to 
improve the health of women.

Innovation Equity Forum Women’s Health Innovation 
Opportunity Map 2023
In July 2023, the Bill and Melinda Gates Foundation and 
ORWH co-sponsored the Innovation Equity Forum (IEF), 
which brought together stakeholders from more than 50 coun-
tries worldwide to address women’s health and well-being. The 
meeting resulted in a report titled Women’s Health Innova-
tion Opportunity Map 2023: 50 High-Return Opportunities to 
Advance Global Women’s Health R&D. I encourage you to read 
the full report to learn more about the IEF Opportunity Map; 
both the full report and the executive summary are available in 
English and French.

ORWH Published Supplement Funding Opportunity to 
Support Early- and Mid-Career Scientists
In fall 2023, the Research Supplements to Promote Reen-
try and Reintegration into Health-Related Research Careers 
added a new arm and has been reissued as NOT-OD-23-170 
Research Supplements to Promote Reentry, Reintegration into, 
and Retraining in Health-Related Research Careers. The newly 
added Retraining and Retooling Program aims to provide sup-
port and protected time for an intensive, supervised, immersive 
experience in a laboratory, academic institution, government 
organization, nonprofit or charitable organization, publishing, 
and other forms of science-related industry to early-career and 
mid-career scientists. 

ORWH and NIAMS Announced New Program to Support 
Leadership in Women’s Health
In September 2023, the Team Science Leadership Schol-
ars Program (LSP) in Women’s Health, embedded within 
the Accelerating Medicines Partnership® Autoimmune and 
Immune-Mediated Diseases (AMP®AIM), announced its inau-
gural cohort of awardees in a blog I co-wrote with Lindsey A. 
Criswell, MD, MPH, DSc, director, National Institute of Arthri-
tis and Musculoskeletal and Skin Diseases (NIAMS) and Susan 
K. Gregurick, PhD, director, NIH Office of Data Science Strat-
egy (ODSS):

❚	 Sheila Angeles-Han, MD, MS

❚	 April Lynn Barnado, MD, MSCI (former BIRCWH scholar)

❚	 Monica Guma, MD, PhD

❚	 Sara McCoy, MD, PhD

❚	 Paula Sofia Ramos, MD, MSc

❚	 Kelly Ruggles, PhD, MS

ORWH Announced New Deputy Director
In October 2023, Vivian Ota Wang, PhD, was appointed the new 
deputy director of ORWH. Dr. Ota Wang comes to ORWH from 
ODSS at NIH. She has a background in genomics, psychology, 
ethics, and data science, and her expertise will help to further 
drive innovative ideas and solutions to advance and improve the 
health of women.  

White House Initiative on Women’s Health Research
On November 13, 2023, President Joe Biden and First Lady 
Jill Biden announced the first-ever White House Initiative on 
Women’s Health Research. The Initiative emphasizes women’s 
health research across government agencies and recognizes the 
importance of prioritizing women’s health research at the pres-
idential level. On December 28, Initiative members submitted 
concrete recommendations that the Biden-Harris Administra-
tion can implement to improve research on women’s health, 
invest in women’s health research, and address health dispar-
ities and inequities. ORWH looks forward to partnering with 
all of the Initiative members and scientific, private-sector, and 
philanthropic communities to advance research on the health 
of women. 

NIH Pathways to Prevention (P2P) Released Panel 
Report: Identifying Risks and Interventions to Optimize 
Postpartum Health
ORWH co-sponsored the 2022 workshop “Identifying Risks and 
Interventions to Optimize Postpartum Health” with the Office 
of Disease Prevention, the National Heart, Lung, and Blood 
Institute, the Eunice Kennedy Shriver National Institute of Child 
Health and Human Development, and the National Institute on 
Minority Health and Health Disparities. Published in December 
2023, the panel report identifies gaps in research on postpartum 
health in the United States and provides recommendations for 
moving the field forward.

Fiscal Years 2021–2022 Women’s Health Report
In December 2023, ORWH released the Report of the Advisory 
Committee on Research on Women’s Health: Office of Research 
on Women’s Health and NIH Support for Research on Women’s 
Health for fiscal years (FY) 2021 and 2022. ORWH publishes 
this comprehensive report, also known as the Biennial Report, 
every 2 years since 2007 to detail NIH’s activities related to the 
health of women. As an NIH-wide collaboration, this Biennial 
Report highlights valuable contributions from NIH’s 27 insti-
tutes, centers, and offices (ICOs), for which I am thankful. I am 
also grateful to the members of the Advisory Committee on 
Research on Women’s Health (ACRWH) for their contributions 
to our work to advance the health of women. Please visit the 
ORWH website to read the Full Report on Research on Women’s 
Health: FY 2021-2022.  
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New Funding Opportunities in 2023
ORWH issued several funding opportunities, with ICO partners, 
to advance research across many facets of women’s health, some 
of which are listed below.

❚	 Understanding Chronic Conditions Understudied Among 
Women (R01 Clinical Trial Optional) and Understanding 
Chronic Conditions Understudied Among Women (R21 Clin-
ical Trial Optional)

•	 ORWH published its second R01 funding opportunity, 
along with an R21 funding opportunity, focused on chronic 
conditions that are understudied among and dispropor-
tionately affect women.

❚	 Notice of Special Interest (NOSI): Health Influences of Gender 
as a Social and Structural Variable 

•	 The purpose of this NOSI is to announce NIH interest in 
receiving research and training grant applications focused 
on the health impacts of gender-related social and struc-
tural variables.

❚	 Notice of Special Interest (NOSI): Research on the Health of 
Women of Understudied, Underrepresented and Underre-
ported (U3) Populations (Admin Supp Clinical Trial Optional) 

•	 The purpose of this NOSI is to support supplemental 
research projects that explore the impacts of intersection-
ality and social determinants of health on the women who 
are understudied, underrepresented and underreported 
(U3) in biomedical research.

Finally, ORWH held the 58th and 59th Advisory Committee on 
Research on Women’s Health (ACRWH) meetings in April and 
October 2023, respectively, as well as four Diverse Voices virtual 
talks. The annual Specialized Centers of Research Excellence on 
Sex Differences (SCORE) meeting was held in person in Novem-
ber 2023 and featured a keynote speech from Claire Pomeroy, 
MD, MBA, president and CEO of the Albert and Mary Lasker 
Foundation, titled “Core Values and Your Research Career: 
Health Equity and the Social Determinants of Health.” In addi-
tion, a SCORE funding opportunity is available with the next due 
date in August 2024. In December 2023, the Building Interdis-
ciplinary Research Careers in Women’s Health (BIRCWH) was 
held in person for the first time since 2019. Karen M. Freund, 
MD, MPH, delivered the 2023 Ruth L. Kirschstein Memorial Lec-
ture, and Dr. Criswell, NIAMS director, delivered the 2023 Leg-
acy of Leadership Lecture. I encourage you to visit the ORWH 
Events webpage for links to all of the events ORWH hosted and/
or participated in during 2023 to learn more about the exciting 
advancements being made in women’s health research by ORWH 
as well as other NIH ICOs, federal agencies, and community 
partners.

Looking Ahead in 2024
ORWH is preparing for a productive 2024. Below are a few high-
lights of upcoming ORWH-sponsored events. 

❚	 The first 2024 session of Diverse Voices: Intersectionality and 
the Health of Women occurred on January 25. MK Czerwiec, 
RN, MA, and Whit Taylor, MPH, presented on the topic of 
“Graphic Medicine.”  

❚	 The HIV and Women Scientific Workshop will occur on 
March 21 and 22. This 2-day scientific workshop will foster 
interdisciplinary, intersectional, community-centered knowl-
edge exchange on topics of relevance to HIV and women 
across the life course. Please visit the ORWH website for more 
information. 

❚	 On April 9, ORWH will host the 60th ACRWH meeting. This 
meeting provides a forum for ACRWH members to give advice 
and make recommendations on priority issues affecting wom-
en’s health and sex differences research. 

❚	 On May 15, ORWH will host the 8th Annual Vivian W. Pinn 
Symposium, an event I look forward to each year. The sympo-
sium honors the first full-time director of ORWH, Vivian W. 
Pinn, MD. This year’s theme centers on autoimmune diseases. 

❚	 Under the Implementing a Maternal health and PRegnancy 
Outcomes Vision for Everyone (IMPROVE) initiative, the 
final winners of the Rapid Acceleration of Diagnostics Tech-
nology (RADx® Tech) for Maternal Health Challenge and the 
Connecting the Community for Maternal Health Challenge 
are expected to be announced in 2024. Challenge winners will 
prioritize technology solutions that are developed sustainably, 
at low cost, and can be used across societal, economic, and cul-
tural contexts to advance the health of women.

In the upcoming year, I look forward to collaborating and part-
nering across federal agencies and non-federal entities to drive 
innovation to advance women’s health research and promote the 
health of women. Please stay informed on our latest work by vis-
iting the ORWH website (don’t forget to sign up for our quarterly 
publication, Women’s Health in Focus at NIH), liking us on Face-
book, and following us on X, formerly known as Twitter. Happy 
New Year!

NIH Office of Research on Women’s Health (ORWH)
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