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Restless Legs Syndrome Foundation, Inc. is dedicated to improving the lives of the men, women and
children who live with this often devastating disease. The organization’s goals are to increase awareness, to
improve treatments and, through research, to find a cure for RLS.
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2017 - 2018
RLS Foundation Scientific and Medical Advisory Board

The Restless Legs Syndrome Foundation Board
of Directors held meetings on:

November 29, 2017
Telephonic Meeting

February 8, 2018
Telephonic Meeting 

August 7, 2018
Telephonic Meeting 

September 27 - 28, 2018
Annual Meeting 
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Every year in the quarter-century history of the Restless Legs Syndrome Foundation has been significant,
but the last year more so than others. 

During 2018, the Foundation took strong strides in a new direction by retaining a public affairs firm in
Washington, DC, to represent the interests of RLS patients. This was needed because of the political
discussion surrounding the opioid epidemic in the US. Potential legislation creates a serious threat of
making it difficult or impossible for some RLS patients to obtain the medications they need. The
Foundation’s superb staff, our Board of Directors, our Science and Medical Advisory Board, and others
have been working intensively to explain to policy-makers that individuals with severe RLS need long-
term, unhindered access to low total daily dose opioids, when all other medication classes available to
treat their debilitating symptoms have been exhausted. The results of our efforts since this initiative
began are positive and heartening, but the issue is far from resolution.

The Foundation’s long and active support of research plays several important roles in the current opioid
dialogue. I recall the euphoria in May 2005 when the FDA first approved Ropinirole (Requip®). Our
excitement was short-lived because researchers, including Chris Earley (now chair of our Science and Medical Advisory Board
(SMAB)) and Richard Allen were already warning the neurology and sleep community about the dangers of augmentation. Thanks
to work by the dedicated researchers and clinicians who serve on the SMAB, we now know that augmentation is an almost
inevitable consequence of RLS treatment with dopaminergic drugs. Until someone finds a cure, some of us will need opioids. 

Ever since British physician Sir Thomas Willis, a founding member of the Royal Society, the world’s first national scientific
organization, first described restless legs syndrome symptoms in 1672, doctors have known that it could be treated effectively with
opioids. However, clinicians have often been hesitant to prescribe opioids for RLS because of concerns about addiction. In the last
decade, as augmentation problems have multiplied, we have gained more clinical experience in the use of opioids. In general, (a) low
total daily doses of opioids are sufficient to control RLS symptoms and without concerns of tolerance or dose escalation, (b) the risk
of addiction for RLS patients is relatively low, and (c) treating RLS with opioids doesn’t turn people into addicts. 

The Foundation is currently funding a large multi-year study to develop deeper knowledge, with stronger statistical foundations,
that will enhance our understanding of the efficacy and safety of opioids to treat RLS. Our stalwart SMAB published a sentinel
article, “The Appropriate Use of Opioids in the Treatment of Refractory Restless Legs Syndrome,” in the Mayo Clinic Proceedings –
a highly-regarded peer-reviewed medical journal. These and other efforts will be essential in our ongoing efforts to preserve access to
opioids for RLS patients.

All these initiatives cost a lot of money. Although the Foundation is vastly stronger financially than it was a few years ago, we need
donors to step forward today to a greater degree than ever before. Please consider increasing your donation to the RLS Foundation
to support this essential work and the ongoing service to the RLS community that our marvelous staff and volunteers provide.

Lew Phelps
Chairman of the Board

Lewis Phelps
Chair, RLS Foundation

Board of Directors

www.rls.org

2018 Highlights I From the Chairman of the Board
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If you have RLS, you know the relentless leg discomfort that can drive
you out of bed at night. 

Chances are, you also have two other symptoms: periodic limb
movements in sleep (PLMS) – 80 percent of those suffering from RLS
display this symptom; and constant wakefulness or “hyperarousal” –
people with RLS typically are not sleepy during the day, even if they
don’t sleep well at night. 

Now, scientists have gained new insight into what causes these
symptoms – and new avenues to investigate for treatment.

In 2014 and 2015, Sergi Ferré, MD, PhD, of the National Institute
on Drug Abuse (Intramural Research Program) received grants from
the RLS Foundation to more closely examine how dopamine and
glutamate work in the brain. 

Dr. Ferré has found that low levels of receptors of adenosine, a
chemical in the brain that regulates neurochemicals, lead to
abnormally high levels of glutamate and dopamine. This may be the
underlying cause of both PLMS and hyperarousal in RLS. The
researchers have also pinpointed a subtype of receptor in the brain –
the dopamine D4 receptor – as a new and better target for dopamine
drug development. 

These findings are the culmination of a four-year study funded by the
RLS Foundation, and were recently published in Annals of Neurology1

and Frontiers in Neuroscience.2

Pictured, left to right: Research team members Sergi Ferré, MD, PhD;
César Quiroz, PhD; and Gabriel Yepes, BS

Building on decades of RLS research 

Dr. Ferré’s research into RLS builds on decades of science by others on
the roles of dopamine and glutamate in the brain for those who suffer
from RLS.

It has long been believed that RLS is related to a malfunction in the
way the brain uses dopamine. Dopamine is a neurotransmitter (a

brain chemical that sends messages) associated with muscle activity
and movement. Dopamine medications for RLS act by decreasing the
amount of dopamine produced by neurons (brain cells). This has the
effect of reducing PLMS. However, use of dopamine medications is
limited by the serious side effect of augmentation. 

In 2013, scientists at Johns Hopkins identified the involvement of
another neurotransmitter – glutamate, which is associated with arousal
(wakefulness). Researchers found elevated levels of glutamate in the
brains of people who had RLS. The extra glutamate is thought to
contribute to PLMS – and to hyperarousal. Many RLS patients take
alpha-2-delta medications to control their symptoms by reducing
glutamate levels. 

In the current study, Dr. Ferré’s laboratory used its first RLS
Foundation grant to create an animal model that will help develop
and test new RLS treatments. A rodent was fed an iron-deficient diet
to mirror the brain iron deficiency found in people with RLS.

The researchers invented a method that combines optogenetics and
microdialysis. They attached a light-activated protein to specific
neurons between the cortex and striatum in the brain of the rodent.
When they shone a light on the neurons, this triggered the release of
glutamate – which was greater in the animals with iron-deficiency
than in animals fed a regular diet. 

“The first finding was to show that in the rodent with brain iron
deficiency, a well-accepted pathogenetic model of RLS, we were able
to show that brain iron deficiency produces increased sensitivity of the
cortico-striatal terminals to release glutamate,” says Dr. Ferré.
Recently, Dr. Ferré’s team tested this animal model with several RLS
drugs: the dopamine agonists pramipexole and ropinirole, and the
alpha-2-delta drug gabapentin. The researchers validated that these
medications work by counteracting the release of glutamate.

This photomicrograph of the RLS animal model shows neuronal terminals
in the brain that have been genetically altered to emit a green fluorescent
protein when glutamate is released. 

  www.rls.org

2018 Highlights I Find a Cure

New Research Identifies Adenosine Role in RLS
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In the process, the team also pinpointed a specific type of protein,
called the dopamine D4 receptor, that controls the transmission of
glutamate in these cells. This protein may be an effective target for
future dopamine medications. “Thanks to this mechanism, we were
able to find which subtype of dopamine receptor needs to be
targeted,” says Dr. Ferré. “I believe that augmentation is acting on
other subtypes. That opens up new hope for therapeutic approaches
that probably will have less secondary problems like augmentation
and will be more successful.”

Uncovering a new player: Adenosine

If RLS medications work by reversing unusually high dopamine
and glutamate levels, how could these high levels be prevented in
the first place? 

That is the scientific question – and Dr. Ferré feels he may have found
an answer in adenosine. Adenosine is a neurotransmitter that regulates
the levels of other chemicals; it acts as a brake for the dopamine and
glutamate systems in the brain.

Using the animal model, Dr. Ferré’s team found that when there are
fewer adenosine receptors (specifically of the A1 subtype), there is
increased dopamine and glutamate. This links adenosine to PLMS
symptoms. 

But there’s more. “Adenosine by the way, regulates the sleepiness
associated with prolonged wakefulness,” explains Dr. Ferré. In the
cortex, thalamus and other areas of the brain, adenosine modulates
homeostatic sleep. Low levels of adenosine receptors could explain
the hyperarousal of RLS. “The beauty of the adenosine story is that
it connects the hyperarousal symptoms with movement [PLMS],”
he says.

“What is really important about our story is that maybe we have
found a mechanism – the adenosine system – that links brain iron
deficiency to hyperglutamatergic and hyperdopaminergic states.” 

This insight can be used to potentially develop RLS treatments that
increase the concentration of adenosine to prevent both PLMS and
hyperarousal. One such drug is already available clinically:
dipyridamole, an antiplatelet drug that protects against stroke and
heart attack. 

Dr. Ferré’s team validated dipyridamole using the animal model. He
also collaborated with Diego García-Borreguero, MD, PhD, director
of the Sleep Research Institute in Madrid, to trial the drug in a small
group of RLS patients – with promising results. As a next step, Dr.
García-Borreguero will coordinate a larger clinical trial in Europe. 

Dr. Ferré is also working with several research laboratories to pursue
drugs similar to dipyridamole that are more potent and can more
easily cross the blood-brain barrier. 

“The story now reaches the clinical level,” says Dr. Ferré. “Anything
else that could modify the release of glutamate by those terminals
could theoretically be good therapeutically for RLS. That’s the case
with dipyridamole. We just got results that validate once more our
animal model and, in fact, dipyridamole decreases glutamate release
by cortico-striatal neuronal terminals.”

Thanks to the RLS Foundation

Dr. Ferré credits the RLS Foundation with making the last four years
of progress in his laboratory possible. “The RLS Foundation research
grant has made what we’ve done so far possible. Above all, it has made
it possible for a scientist on our team, Gabriel Yepes, to devote his time
entirely to this project. And it has been a complete success.”

He also points to the Foundation’s role in cultivating a community
of scientists dedicated to solving the mysteries of RLS who support
each other’s work. Forty-four researchers have received grants from
the RLS Foundation since 1997, and nine have served on the
Foundation’s advisory board. Their work spans several continents
and many disciplines. “Thanks to the RLS Foundation, I can
connect to different specialties quickly and get their input right
away,” says Dr. Ferré. 

“We are much closer to understanding the mechanisms of RLS. If you
understand the mechanisms, that directs your research,” he adds. “We
are very close to getting new approaches – not just new molecules that
are acting the same way. We are discovering new mechanisms, and
that should open a line to new approaches. To hope.”
1Yepes G, Guitart X, Rea W, Newman AH, Allen RP, Earley CJ, Quiroz C, Ferré S. 
Dec 2017. “Targeting hypersensitive corticostriatal terminals in restless legs 
syndrome.” Ann Neurol 82(6): 951–60. doi:10.1002/ana.25104.

2Ferré S, Quiroz C, Guitart X, Rea W, Seyedian A, Moreno E, Casadó-Anguera V, 
Díaz-Ríos M, Casadó V, Clemens S, Allen RP, Earley CJ, García-Borreguero D. 
2018. “Pivotal Role of Adenosine Neurotransmission in Restless Legs Syndrome.” 
Front Neurosci 11: 722. doi:10.3389/fnins.2017.00722.
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2018 Highlights I Find a Cure

Researchers Create Model for Anemia-induced RLS 
Scientists are one step closer to developing a working animal
model of RLS. In a study funded by the RLS Foundation, Yuan-
Yang Lai, PhD, and her team at the University of California –
Los Angeles (UCLA), researchers manipulated the diet of rats to
make them iron deficient, and the animals demonstrated
symptoms of RLS. These symptoms improved when the rats
were given the drug pramipexole, and when they received more
iron in their diets – two therapies known to improve RLS in
humans.

“Dopamine drugs are one of two first-line treatments for RLS;
however, they can lead to adverse effects, such as augmentation,
after use,” says Dr. Lai. “Using our animal model, we should be
able to test alternative drugs that are developed for the potential
treatment of RLS that is caused by iron-deficiency anemia.” 

The model may also enable researchers to identify the specific
brain regions, circuits and chemicals involved in RLS and
periodic limb movements disorder (PLMD). The study, “Motor
Hyperactivity of the Iron-Deficient Rat – An Animal Model of
Restless Legs Syndrome,” was published August 2017 in the
journal Movement Disorders. 

Studies have shown that RLS is common in people with iron-
deficiency anemia, affecting up to 32 percent of people with
this condition. The researchers fed rats an iron deficient diet to
create anemia, then recorded their motor activity, or movement,
through implanted electrodes – before and after treatment with
pramipexole. They also monitored the animals after feeding
them a normal diet to restore their iron stores, representing the
process of iron therapy in humans. 

The researchers found that the iron-deficient animals had
symptoms similar to those seen in RLS patients, including
motor hyperactivity in quiet wake and in sleep, frequent
awakening from sleep, and daytime sleepiness. These symptoms
were relieved when the rats received pramipexole, as well as
when they received a normal diet containing iron. 

These findings build on those of
a previous RLS Foundation-
funded study in which Dr. Lai
found that iron-deficient rats
given thioperamide, an H3
receptor antagonist, showed
reduced period limb movements
(PLMs). As a next step, Dr. Lai’s
team is currently using the
animal model to study why
pramipexole treatment causes
augmentation, and which areas
and chemcials of the brain are involved in RLS. 

6www.rls.org

Yuan-Yang Lai, PhD

RLS ANNUAL REPORT 7 10 19.e$S_Layout 1  7/10/19  12:22 PM  Page 6



In February 2018, members of the RLS Foundation staff and
leadership team traveled to Washington to advocate on behalf of
the RLS community. 

The delegation met with groups at the National Institutes of
Health (NIH), the US Food and Drug Administration (FDA) and
Congress. The goals were two-fold: to educate policy makers about
the need to ensure that RLS patients continue to have access to
opioid therapies; and to promote funding for RLS research.

“We are focused on making our collective voice heard in
Washington,” says Karla Dzienkowski, RLS Foundation executive
director. “Our meetings were a critical step in growing
opportunities for RLS research – and toward making sure that
elected officials are informed about the needs of RLS patients in
relation to any upcoming legislation or policy on opioids.”

For the millions of people in the US who have chronic, unrelenting,
nightly RLS symptoms, opioid medications may offer the only hope
for long-term relief when all other treatments have failed. 

Dr. Christopher Earley, who is chair of the RLS Foundation’s
Scientific and Medical Advisory Board, was part of the delegation.
“Our role … is to advocate for an open-minded view on the value
of opiates in treating RLS,” Dr. Earley says. “It is an important
treatment option that needs to be continued and maintained, such
that patients with severe RLS, if they need to use these vital
medications, are not restricted in any way.” 

The meetings in Washington were coordinated by the Health and
Medicine Counsel of Washington (HMCW), a government
relations organization and RLS Foundation partner that is helping
to guide the Foundation’s advocacy initiative. 

Led by Dzienkowski, the Foundation’s team included Ronald
Barrett, treasurer of the Board of Directors; Dr. Earley; Dr. Michael
Silber, head of the Opiate Committee on the Scientific and
Medical Advisory Board; Kris Schanilec, RLS Foundation
communications consultant; Peter Herzog, HMCW legislative
associate; and Dale Dirks, HMCW president.

Day 1: Meetings with NIH and FDA

On Feb. 22, the RLS Foundation met with leaders of two NIH
institutes: the National Heart, Lung, and Blood Institute (NHLBI);
and the National Institute of Neurological Disorders and Stroke
(NINDS).

The Foundation shared the challenges of RLS patients who face
limited treatment options, and the specific areas where research is
needed to discover and test new therapies. The team also stressed the

need for both clinical trials of opioid medications and long-term 
studies on their safety and effectiveness for treating severe RLS.

RLS Foundation advocacy team in Washington, DC. Pictured, left
to right: Peter Herzog, (HMCW); Kris Schanilec, Ronald Barrett,
Karla Dzienkowski, Dale Dirks (HMCW), Dr. Michael Silber,
Dr. Christopher Earley

The NIH staff were supportive of the Foundation’s goals and offered
many suggestions to explore in follow-up. “The fact that you’ve taken
the time to network with us is a powerful statement,” said Dr. Nina
Schor, who is deputy director of the NINDS. “The RLS Foundation
has provided vital input to NINDS in our efforts to support research
that will decrease the burden of neurological illness.”

The RLS Foundation also met with staff at the FDA Center for
Drug Evaluation and Research to discuss the importance of low
total daily dose opioids as an RLS treatment option. 

The Foundation shared stories of RLS patients who have been
taking opioid medications for decades and now are having
problems accessing their prescriptions. The team highlighted opioid
treatment guidelines for patients with RLS that were recently
published by members of the Foundation’s Scientific and Medical
Advisory Board in Mayo Clinic Proceedings. 

Ronald Barrett observed, “The FDA members that we met
with recognized the possibility of unintended consequences of
heavy-handed restrictions on legitimate opioid use and the 
potential impact on RLS sufferers. Hopefully there will be positive
outcomes from our meeting.”

2018 Highlights I Improve Treatments

RLS Advocacy in Washington
Making Our Collective Voice Heard

7 www.rls.org
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Day 2: Championing RLS on the Hill

On Feb. 23, the RLS Foundation team met with Congressional
staff in the offices of 16 US senators and representatives. The group
shared information about RLS, its devastating effects on the lives of
millions of Americans, and the limitations of current treatment
options. The team discussed issues with access to opioid
medications and delivered nearly 100 letters written by concerned
members of the RLS community. 

The Foundation team visited the offices of Senator Joni Ernst (R-
IA), Senator John Cornyn (R-TX), Senator Tina Smith (D-MN),
Senator Ted Cruz (R-TX), Representative Rod Blum (R-IA),
Representative Tim Walz (D-MN), Representative Roger Williams
(R-TX), Representative Michael McCaul (R-TX), Senator Dianne
Feinstein (D-CA), Senator Kamala Harris (D-CA), Senator Chris
Van Hollen (D-MD), Senator Ben Cardin (D-MD),
Representative Judy Chu (D-CA), Representative John Sarbanes
(D-MD) and Representative Anna Eshoo (D-CA).

The RLS Foundation asked each representative to:

• Support at least $36 billion for NIH funding in fiscal year 
2018 so that funds will be available for RLS research. This 
funding was subsequently passed on March 23. This was the 
second largest increase in funding for medical research in 
NIH history, bringing total funding up to $37.1 billion.

• Include “sleep disorders” as a condition eligible for grants from 
the Department of Defense, so that RLS research can continue 
to be funded through this channel.

• Include a safe harbor for RLS in opioid-related legislation, 
regulations and policies, so that people with severe RLS can 
continue to access these medications.

These talks were a first step in building relationships with members
of Congress, and an especially strong connection was sparked with
one staffer who has a family member with RLS. The Foundation
will continue to contact these representatives in the coming months
to update them on the needs of the RLS community.
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2018 Highlights I Improve Treatments

New Guidelines Issued on Iron Treatment for RLS
Iron deficiency is a known contributing factor to RLS, and many
find some symptom relief from supplemental iron in pill form or
by intravenous (IV) infusions. 

Healthcare providers have new guidance for treating RLS patients
whose iron stores are low. A paper published in the January 2018
issue of Sleep Medicine provides information on how to evaluate
RLS patients for low iron, when to offer iron therapy as a
treatment, and which type of treatment is most likely to be helpful
for individual patients, including children. 

“Iron treatment, despite its importance, is not well understood,”
says co-author Richard P. Allen, PhD, a researcher at the Johns
Hopkins Center for Restless Legs Syndrome. “Iron treatment is
complicated by current iron status, and the various oral and IV iron
treatments available. Understanding the benefits of IV iron in
particular for some patients is relatively new, and this paper
provides reasonable guidance for its use that is not available
elsewhere.”

Past research has shown that iron deficiency in the brain is an
underlying abnormality of RLS. “RLS treatments are basically
palliative – they reduce symptoms but do not reduce any basic
biological abnormality,” Allen says. “Iron treatment differs. It serves
to reduce, for some, a biological abnormality in RLS of reduced
brain iron.”

The new report was developed on behalf of the International
Restless Legs Syndrome Study Group (IRLSSG). In recent years, a
number of research studies on iron for RLS and periodic limb
movement disorder (PLMD) have been published. To evaluate
these findings, the IRLSSG formed a task force of 12 medical
experts in RLS, sleep medicine, neuroscience and other fields, to
evaluate published research on the topic and develop a set of
recommendations for clinical practice. 

This group searched the medical literature and examined 299
related articles. The group’s analysis also included clinical
recommendations based on expert clinical opinion. The resulting
report includes evidence- and consensus-based guidelines that
confirm iron should be a first-line treatment option for RLS. The
report also recommends treating people with RLS and iron
deficiency with oral iron first, unless there is a medical reason why
oral iron cannot be used. The article presents updated treatment
algorithms for iron use to treat RLS in adults, and both RLS and
PLMD in children. 

Importantly, the article delves into the differences among five
different IV iron formulations available. “Not all IV iron
formulations are alike, and some appear to work better than others,”
says Dr. Allen. In addition, specific guidance about when and how to

use oral iron is presented, including the recommendation that taking
oral supplements once a day is preferable to taking them twice a day.

The article, “Evidence-based and consensus clinical practice
guidelines for the iron treatment of restless legs syndrome/Willis-
Ekbom disease in adults and children: an IRLSSG task force
report,” is available online at www.sleep-journal.com. For
additional analysis, see In the News on page 16. 

This and other clinical publications are the outcome of dedicated
work by members of the RLS medical and scientific community to
help healthcare providers worldwide offer the best possible medical
treatment to RLS patients. 

Iron and RLS: What you need to know

Every individual with RLS should have their blood iron levels
(serum ferritin) checked, as keeping ferritin levels mid-range – at
75 micrograms per liter and above – correlates to RLS symptom
improvement. 

If your iron levels are low, your doctor may recommend ways to
replenish your iron stores, including:

• Increased consumption of iron-rich foods, especially meat, 
fish and liver. Leafy green vegetables also contain iron but may 
not be broken down adequately by your digestive tract to 
deliver significant amounts of iron to your body. 

• Oral iron supplements. For best iron absorption, iron pills 
should be taken at night on an empty stomach with vitamin C. 
They should not be taken with food, milk, antacids, calcium 
supplements or medications used to treat acid reflux and thyroid.

• IV iron therapy. Your RLS doctor should be aware of the 
potential for IV iron treatment, and if you are an appropriate 
candidate, can refer you to a hematology center or RLS 
program that provides iron treatments for RLS.

Iron supplements should only be taken under the supervision and
care of a physician to ensure proper monitoring and help prevent
iron overload. 

Learn more

To learn more about iron and RLS, please view the webcast “Iron
and RLS” or see the handout Understanding Iron and Restless Legs
Syndrome, available in the Member Portal at www.rls.org. You can
also order a print copy using the publication order form on page 23
or by sending an email to info@rls.org. 
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In 2018, the RLS Foundation has been awarded top honors by
two independent reporting agencies: the highest 4-star rating
from Charity Navigator and the Platinum Seal of Transparency
from GuideStar. 

“These awards demonstrate our good governance and financial
accountability, and assure our supporters that we are making
wise use of their investment,” says RLS Foundation Executive
Director Karla Dzienkowski. “The majority of our funding is
spent in programming that directly benefits the RLS
community and supports our goals to raise awareness, improve
RLS treatments, and fund research toward a cure.” 

Using objective analysis, Charity Navigator awards only the
most fiscally responsible organizations a 4-star rating. Ratings
show donors how efficiently Charity Navigator expects a charity
will use donor contributions today, how well the charity has
sustained its programs and services over time, and the charity’s
level of commitment to accountability and transparency.

GuideStar collects, organizes and presents key information
about nonprofits as a public service. GuideStar does not
evaluate charities, but provides information that advances
transparency, enables donors to make better decisions, and
encourages charitable giving. The Platinum Seal of Transparency
is earned by an organization reporting metrics that show the
progress the nonprofit is making toward its mission. 

Visit charitynavigator.org and guidestar.org and search for
Restless Legs Syndrome Foundation to learn more. 

2018 Highlights I Increase Awareness

Foundation Achieves Top Ratings from
Charity Navigator, GuideStar

10www.rls.org
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The RLS Foundation visited Washington, DC, in June for a second
round of meetings to advocate for research funding and for
continued patient access to opioid medications to treat severe RLS. 

Led by Executive Director Karla Dzienkowski, the Foundation
team met with members of Congress who are on key legislative
committees that have jurisdiction over health policy, and with two
groups at the National Institutes of Health (NIH). 

“Our meetings at Congress and the NIH were very important to
moving our advocacy program forward,” Dzienkowski says. “We
had the opportunity to meet with Congressional staff who are
directly involved in opioid-related legislation. We are also excited to
be deepening our relationships at the NIH and taking meaningful
steps to advance RLS research.” 

The Foundation team met with staff in the offices of Sen. Sheldon
Whitehouse, D (RI); Sen. Bob Casey, D (PA); Sen. Elizabeth
Warren, D (MA); Rep. Markwayne Mullin, R (OK); Rep. Conor
Lamb, D (PA); Rep. Katherine Clark, D (MA); and Rep. Michael
Burgess, R (TX). 

The discussions centered on the need for a safe harbor for RLS in
any upcoming legislation or policy that might restrict access to
opioid medications. “Staffers shared that over 50 opioid bills are
under consideration,” says Dzienkowski. For the millions of
Americans who have chronic, unrelenting RLS, opioid medications
taken in low total daily doses can be very effective for controlling
symptoms.

The Foundation team also asked legislators to support two research
priorities: $2 billion in increased funding for the NIH in fiscal year
2019; and continued inclusion of “sleep disorders” as a category
eligible for grants by the Department of Defense. 

At the NIH, John Winkelman, MD, PhD, gave a presentation on
behalf of the Foundation to the Sleep Disorders Research Advisory
Board (SDRAB) of the National Heart, Lung, and Blood Institute.
Dr. Winkelman is director of the RLS Quality Care Center at
Massachusetts General Hospital and a member of the Foundation’s 
Scientific and Medical Advisory Board.

The SDRAB is a federal advisory committee that sets the strategy
for sleep disorders research at the NIH, and the meeting was an
opportunity to highlight the unmet needs of RLS patients. RLS
Foundation Board member Linda Secretan is one of two patient
advocates on the SDRAB.

In his presentation, Dr. Winkelman discussed limitations of RLS
treatments and the importance of research, including his current
study to evaluate the long-term use of opioids to treat RLS. 

“We had a very positive discussion,” Dr. Winkelman says. “It was

important to describe the existing landscape of RLS treatment 

Pictured, left to right: Dr. John Winkelman, Karla Dzienkowski, Kris
Schanilec, Peter Herzog, Dale Dirks

options, particularly as not everyone at the table was fully aware
that many people with RLS continue to suffer for a variety of
reasons, such as augmentation. It was equally important to raise
awareness about the effectiveness of very low total daily doses of
opioid medications as a therapy for severe RLS.” 

The Foundation also visited the National Institute on Drug Abuse
and met with members of the Division of Neuroscience and
Behavior, which supports research on drug use and addiction. Dr.
Winkelman led a lively discussion on the neuroscience of RLS and
how new drug therapies might be developed to treat the disease. 

“We’re always looking for new ways to intervene to prevent or treat
RLS,” Dr. Winkelman says. “We discussed what we already know
about what causes RLS in the brain, and the various ways we might
learn more about the neurological pathways involved. We came
away with new ideas to explore for research.” 

The meetings were coordinated by the Health and Medicine
Counsel of Washington (HMCW), a government relations
organization with nonprofit and healthcare industry expertise that
is partnering with the RLS Foundation to guide its advocacy
efforts. In addition to Dzienkowski and Dr. Winkelman, the
delegation included Kris Schanilec, RLS Foundation
communications; and Dane Christiansen, Dale Dirks and Peter
Herzog of HMCW.

2018 Highlights I Increase Awareness
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How You Can Take Action

The RLS Foundation is working hard to advocate on behalf of the
RLS community. The Foundation needs you, an RLS patient or
family member, to amplify these efforts by meeting with your
legislators. You can meet with your members of Congress at offices
in your home state or in Washington. Elected officials want to hear
directly from their constituents, and sharing your personal
experiences is the best way to educate them about the needs of
RLS patients.

The Foundation has resources to help you get started. Contact
Peter Herzog at herzog@hmcw.org or visit www.rls.org to learn
more.

How You Can Support Our Advocacy Efforts

The RLS Foundation appreciates the continued support of
members to make this initiative possible. Your donations are crucial
to keep advocacy efforts moving forward as legislation that can
affect the RLS community is under consideration. Please consider
making a gift in support of our    advocacy outreach on behalf of
RLS patients.

RLS Advocacy: Our Progress

Since October 2017, the RLS Foundation and its partners at
HMCW have:

• Delivered letters to members of Congress from 200+ 
• individuals who responded to a request for personal
• stories about opioid medications and RLS. 

• Attended Congressional meetings and hand-delivered 
• position letters to committees that are crafting legislation 
• related to opioid medications and/or biomedical research 
• funding. These efforts helped support passage of the 
• FY2018 appropriations bill, securing a $3 billion increase 
• in funding to the NIH.

• Delivered 40 letters to members of the Senate Defense 
• Appropriations Subcommittee from RLS Foundation 
• members who responded to an Action Alert to support 
• inclusion of “sleep disorders” on the Department of 
• Defense Peer Reviewed Medical Research Program in 
• FY2019.

• Met with 23 Congressional offices, three NIH institutes, 
• the NIH Sleep Disorders Research Advisory Board, and 
• the US Food and Drug Administration (FDA).

• Coordinated or supported meetings by the RLS
• Foundation team and Foundation members with US 
• senators and representatives of 13 states.

2018 Highlights I Increase Awareness
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Everyone’s RLS is different, there are many ways to relieve
symptoms, and medical help is available for those who need it. 

These themes and more were on the program at the RLS Patient
Symposium on Sept. 29–30, 2018. More than 150 RLS patients,
spouses, partners, family members and medical experts gathered in
La Jolla, California, for two days of learning about a wide range of
topics in RLS treatment and research. 

Attendees came from 22 US states and Canada to listen and learn
from presentations by top RLS clinicians and researchers. “There
was a tremendous exchange of information, and also a surge of
connectivity. People who attended were able to meet others like
them who live with RLS,” says Karla Dzienkowski, executive
director of the RLS Foundation. “There is a great need for
knowledge regarding RLS diagnosis, treatment and coping
strategies. Attendees came away better informed about the
spectrum of treatment options available, and learned practical ways
to best cope with the disease and not let RLS stand in the way of
doing things that they enjoy.”

The symposium included question-and-answer sessions with the
speakers, and a “Dine with the Experts” event. Throughout the
symposium, attendees used an app on their tablets or smartphones
to ask questions, participate in polls, discuss topics, share photos
and connect with each other. 

RLS diagnosis and treatment: Every case is different

Many people with RLS share the experience of having suffered for
years before receiving a diagnosis. At the conference, J. Steven Poceta,
MD, of the Scripps Clinic Viterbi Family Sleep Medicine Center (a
certified RLS Quality Care Center) gave an overview of RLS and the
process of diagnosing patients. Dr. Poceta explained that about 90
percent of people with RLS also have periodic limb movements in
sleep (PLMS). He also noted that for some individuals, RLS has an
underlying cause such as low iron stores in the brain, renal failure,
pregnancy, medications or neurological lesions.

RLS often starts in childhood, and many adults who have RLS
recall having their early symptoms being misdiagnosed as “growing
pains” when they were young. “Growing pains is RLS,” explained
Shalini Paruthi, MD, of Saint Louis University, in a presentation
on RLS in specific populations. RLS in children may also be
mistaken for attention deficit hyperactivity disorder, and kids may not
have the language to report their symptoms. About 70 percent of
children have significant PLMS. Dr. Paruthi outlined the special
considerations for diagnosing and treating RLS in children. She also 

“One of the best and most educational and helpful conferences that I’ve
ever attended. The speakers were the experts in RLS from around the
nation. The information that they shared literally changed the lives of
the attendees.” – Caren

discussed RLS in pregnant women, people with kidney failure, and
people who have depression. 

Brian Koo, MD, director of the Yale Center for Restless Legs Syndrome
(a certified RLS Quality Care Center) gave an overview of the approach
for RLS treatment in adults. The first step is to make sure the individual
is using good sleep practices (sleep hygiene) and to reduce any obvious
RLS triggers. If medication is needed, then providers can follow the
step-by-step approach provided in the RLS Medical Bulletin (see page
23). Dr. Koo emphasized the importance of keeping an open mind if a
physician suggests trying a medication that wasn’t effective in the past.
“Just because you’ve tried a medication before and didn’t get a response,
does not mean that this medicine does not work to treat your RLS.
Other factors may have changed,” said Dr. Koo.

In a separate talk, Dr. Koo presented information about PLMS, which
occurs in 80–90 percent of RLS patients. The good news, said Dr.
Koo, is that many RLS medications are likely to effectively treat PLMS
at the same time.

When drug treatments are needed, the mainstay are medications in
two classes: dopaminergic agents and alpha-2-delta ligands. Mark
Buchfuhrer, MD, of Stanford Sleep Medicine Center (a certified RLS
Quality Care Center) gave a comprehensive description of how these
medications work in the body, recommended dosages, and side effects
such as impulse control disorder. In particular, he described how to
prevent and diagnose augmentation, a common side effect of
dopaminergic drugs. These medications may at first be very effective
for treating RLS, but over time they cause symptoms to occur earlier in
the day and spread to other body parts. Healthcare providers and
patients alike must be aware of this devastating side effect and prepared
to adjust treatment immediately if symptoms change. “Whenever a
patient who has been on a stable treatment for at least six months
requests more medication, it is augmentation unless proven otherwise,”
said Dr. Buchfuhrer.

If patients have tried all other RLS medications and their symptoms
are severe and uncontrolled, then opioid medications should be
considered. Opioids, despite any stigma they may hold, 
are very effective for RLS when used in small total daily doses.
Christopher J. Earley, MB, BCh, PhD, FRCPI, of the Johns Hopkins
Center for Restless Legs Syndrome (a certified RLS Quality Care
Center), discussed the types of opioid medications available, how they
work in the brain, and their appropriate use in 
very small doses to treat severe RLS.

Iron therapy, nonmedical treatments, and technology

Several presenters discussed the role of iron in the brain and the
importance of addressing low iron stores as a way to improve RLS
symptoms. Richard P. Allen, PhD, of the Johns Hopkins Center for
Restless Legs Syndrome, walked through the research studies that 

2018 Highlights I Increase Awareness

Over 150 Attend RLS Patient Symposium 

RLS ANNUAL REPORT 7 10 19.e$S_Layout 1  7/10/19  12:22 PM  Page 13



14www.rls.org

have demonstrated iron deficiency in the RLS brain. “It is very clear
that it is brain iron, not peripheral iron, that is low in RLS patients,” he
summarized. 

For some people, iron supplements taken orally or by IV infusion can
help lessen RLS symptoms. William Ondo, MD, of the Houston
Methodist Neurological Institute (a certified RLS Quality Care
Center), gave an in-depth presentation on the process of iron
regulation in the body. Iron therapy aims to increase iron concentration
in the blood so that some iron can be transported to the brain. Dr.
Ondo described the types of iron that can be taken for RLS, including
a comparison of the different IV iron formulations available.

RLS patients can also look to a variety of alternative therapies. The key
is for each individual to identify what triggers their RLS, and what
makes their symptoms more tolerable, explained Jacquelyn Bainbridge,
PharmD, of the University of Colorado. Examples of triggers include
caffeine, nicotine, alcohol, lack of exercise, lack of sleep, extended
sitting during long flights or meetings, low iron stores, and certain
medications. On the other hand, things that may relieve RLS include
stretching, moderate exercise, yoga, massage and other nondrug
interventions. Individuals should work with their healthcare providers
to explore strategies that may work for them. Dr. Bainbridge
emphasized the importance of moderate exercise and nutrition in any
RLS treatment strategy. Finally, she provided a comprehensive overview
of medical marijuana as a strategy. Her message: more research is
needed to optimize the potential use of medical marijuana for RLS.

Jeffrey Durmer, MD, PhD, of Georgia State University, discussed the
use of technology to help RLS patients – for example, cognitive
behavioral therapy for insomnia (see page 12) and counterstimulation
devices. Also, many apps are available that may help improve sleep by
calming the mind and relaxing the body. Other technology devices can

“I come away encouraged that there are providers who care about RLS
sufferers, who have decades of experience researching and treating RLS, and
who are willing to use the medications available to relieve our symptoms.”
– Nicholas

 “The RLS Symposium was by far the most life-changing event for me to
date. I could never have the ability, time or money to put forth in order to
obtain access to the medical professionals, education and information that
they afforded me. I will do my best to help the RLS Foundation continue
their much needed and appreciated efforts to bring hope and healing for
RLS patients around the country. A very heartfelt THANK YOU to the
RLS Foundation.” – Kasey

help create a cool and quiet environment in the bedroom, or enhance
circulation in the body. Just as importantly, people must consider the
negative effect of technology on sleep. Light-emitting devices reduce
melatonin in the body, stimulating wakefulness. These devices should
be kept out of the bedroom and should not be used within an hour
before sleep, according to Dr. Durmer.

Foundational research in brain chemistry and genetics

Research has shown that several systems in the brain play a role in RLS.
Dr. Earley explained the complex interactions that take place in brain
cells, or neurons, that involve the neurotransmitters dopamine,
glutamate and adenosine. Neurotransmitters are chemicals in the brain
that act as messengers to transmit information from one neuron to
another, sending the signals to areas of the body. Research has shown
that in RLS, these systems are imbalanced. Common RLS medications
are designed to work on the dopamine system (ropinirole, pramipexole,
rotigotine) or glutamate system (gabapentin, gabapentin enacarbil,
pregabalin). Many of these drugs are also used to treat Parkinson’s
disease, where these systems are damaged, but the brain chemistry of
RLS is different. In RLS, these neurotransmitters systems are
imbalanced, and medications aim to correct this imbalance. 

In addition, opioid medications such as methadone and hydrocodone
act on the morphine system. Recent findings on RLS and the
neurotransmitter adenosine has sparked research into a potential new
class of drugs to treat RLS by acting on the adenosine system. 

RLS patients and caregivers gather for the two-day educational symposium.
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RLS Foundation staff members Kathy Dzienkowski,
Zibby Crawford and Karla Dzienkowski (left to right)

Genetics have been found a significant factor in RLS, according to a
presentation by Dr. Ondo. He described what is known about genetic
patterns in RLS, and the findings of various research studies. In 2007
an RLS Foundation-funded study by David Rye,  MD, PhD, at
Emory University School of Medicine uncovered the first genetic
variant for RLS; as of today, 19 genes have been identified as associated
with RLS. While this information does not currently help with
diagnosing or predicting RLS, it has helped scientists better understand
RLS and provides information for researchers who are working to
develop an RLS animal model that could be used to test new potential
RLS medications in the future.

A third primary area of focus for RLS research is the role of iron in the
brain. James Connor, PhD, of The Pennsylvania College of Medicine
took a deep dive into the topic. According to Dr. Connor, it is believed
that the RLS brain has plenty of dopaminergic cells, but they are not
storing iron as they should. He described what is currently known
about how the body transports iron from the blood into the brain,
which occurs during iron therapy, and questions that scientists are
exploring to better understand this process. 

Dr. Earley summarized that the three primary areas of RLS research –
neurotransmitter, genetics and iron deficiency – are a starting point for
future research. “We’ve made major strides in understanding the
pathophysiology of RLS,” said Dr. Earley. “We’ve come an awful long
way, and we’ve generated some good foundations for future research.”

Stepping up: The ‘magic secret’ of continuing the RLS Foundation’s
progress

The symposium opened with Dzienkowski sharing the organization’s
history – from its origins around a kitchen table in 1989, to the 5,000+
membership of today.

“Oh. My. Goodness! … My head is swimming, my heart is full, and I
know for sure I am NOT alone.” – Christa

Shalini Paruthi, MD, delivers a presentation on RLS in children
and other special populations.  

Lew Phelps, chair of the Board of Directors, closed by stressing the
importance of ongoing support for the RLS Foundation’s work in
education, treatments and research. “This is a membership
organization, and membership is the life-blood of the Foundation,”
said Phelps. He encouraged attendees to reach out to anyone with RLS
who is not yet a member of the Foundation to invite them to join. The
annual fee is only $35 (“a trip to McDonald’s, ” he said), and the
Foundation offers scholarships to those who need financial assistance.

Phelps described the Foundation’s advocacy initiative to increase federal
funding for RLS research and ensure that people with severe RLS
continue to have access to opioid medications for treatment. The
Foundation has held two series of meetings this year with members of
Congress, the National Institutes of Health and the US Food and 

Drug Administration. The Foundation has also mobilized a grassroots
campaign of letters and visits with elected officials; and in partnership
with the Health and Medical Council of Washington, provided input
on key legislation.

Phelps noted that additional support is needed for this work to continue
in the next fiscal year; the “magic secret” of the Foundation’s overall
budget is members who step up and make additional contributions. “If
you have the means, now is the time,” said Phelps. To make a gift to the
RLS Foundation, visit www.rls.org or call 512-366-9109.

RLS medical experts answer questions from the audience.  
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2018 Highlights I Increase Awareness

Webinars
2017 – 2018

Ask Dr. B - Live Q&A

Mark Buchfuhrer, MD, FRCP(C), FCCP, FAASM
October 11, 2017 

RLS in Dementia

Donald Bliwise, PhD I November 17, 2017

Advocacy and Policy Implications
from the Opioid Crisis

Dane Christiansen, MBA I December 5, 2017

Iron and RLS

Christopher Earley, MB, BCh, PhD, FRCPI
January 25, 2018

RLS and Kids

Suresh Kotagal, MD I February 19, 2018

Medications for RLS

Michael Silber, MD, ChB I March 13, 2018

Legislative Update and
Opportunity for Congressional
Outreach

Dane Christiansen, MBA I April 16, 2018

What’s New in RLS Research

Lynn Marie Trotti, MD, MSc  I May 11, 2018

Marijuana and RLS

Jacquelyn Bainbridge, PharmD I June 19, 2018

The Essential Role of
Adenosine in RLS

Sergi Ferré, MD, PhD I July 18, 2018

RLS Triggers

Brian Koo, MD I August 16, 2018
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Mr. Freeman H. Smith III
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Peggy R. Walker-Conner
Mr. Frank M. Wilson III

Patrons
($2500 to $4,999)
Mrs. Barbara Bere
Russ Buschert
Ms. Sue DiCristofaro
Christopher J. Earley,
MB, BCh, PhD, FRCPI

Janice and Larry Hoffmann
Mrs. Roberta J. Kittredge
Marilyn and Robert Marlette
Ms. Lynda Sakraida
Jack Stone
Mr. and Mrs. Cal Walstra
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Carolyn C. Achee
Roger and Loree Austin

Drs. Jacquelyn and Scott 
Bainbridge
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Mr. Donald Hirth
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Ms. Marguerite Holden
Ms. Isabella W. Horsky
Ms. Aubyn B. Howe
Mr. Terry Keiper
Leon and Dina Krain
Don and Alison Lovell
Dr. and Mrs. Neil A. MacKenzie
Mr. and Mrs. J Terry Manning
Dr. Joseph Martin, MD, PhD
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Ms. Maureen Murphy
Shalini Paruthi, MD
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Mrs. Constance Stoner
Cindy Taylor
Grant P. & Sharon R. Thompson
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Mr. Aleksandar Totic
Elise & Woody Widlund
Naomi and Michael Zigmond
Sustainers
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RLS Foundation Levels of Giving

At the RLS Foundation, we rely on private donations to
make our work possible. While we do receive some
industry grants, our lifeblood is you and your
commitment to our mission. We cannot thank you
enough for the support you give every year.

Unrestricted gifts give the Foundation the flexibility to
target funds for programs and projects that are in the
most need of financial support.

Restricted gifts may be designated to three areas:
quality care centers, education and research. Donations
to these funds are earmarked for special projects that
may complement your intentions more closely.

Monthly giving allows you to spread your donation out
over the year and enables us to count on a more even
stream of gifts. You can also choose to restrict your gifts
with this option. Monthly giving can be
done by setting up a recurring credit card gift.

Tax-deductible donations are the quickest and easiest
way to give to the RLS Foundation. Checks payable to
the RLS Foundation or credit card donations completed
online are fully deductible and provide an immediate
source of income for programs.

Appreciated securities are gifts that may allow you to
eliminate capital gains taxes. In nearly all cases, you are
able to claim a charitable income tax deduction equal to
the fair-market value of the securities, check with your
tax advisor.

Bequests given through your estate at the time of your
death are an attractive way to make sure that your
interests are preserved. When you let us know about
your plans to give a gift in your estate, you become a
member of our Ekbom Heritage Society, an elite group
at the Foundation committed to our mission and vision
for the future.

If you would like to learn more about planned giving,
please request our Giving Avenues brochure or contact
us at 512-366-9109 or info@rls.org.

Levels
We value all of our supporters at every level. Each of
you makes an important impact on the programs that
help so many living with restless legs syndrome.
Thank you!

Leaders $10,000 and above
Benefactors    $5,000 to $9,999
Patrons $2,500 to $4,999
Sponsors         $1,000 to $2,499
Sustainers         $250 to $999
Supporters       $100 to $249
Friends              $75 to $99
Contributors    $1 to $74
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I would like to thank you, our members, for your continued support and commitment to the
RLS Foundation during our 2018 fiscal year.  Donations from individuals constitute the
majority of the financial support for Foundation programs and activities, representing eighty-one
percent of total revenue to the organization.    

In fiscal year 2018, the Foundation continued its important educational efforts.  Members of
our Scientific and Medical Advisory Board reviewed and updated our library of educational
materials to educate the general public and medical community about RLS.  They also served as
presenters in our free physician only and patient webinar series.  Our website and social media
channels including Facebook, Twitter, Instagram, YouTube, and LinkedIn continue to expand
our reach to RLS sufferers and their physicians.  Support groups and the discussion board
provide individuals with RLS the opportunity to exchange information and coping strategies
with others living with RLS.  Our acclaimed quarterly magazine, NightWalkers, continues to
provide members with in-depth stories about the most promising research and treatments
available today. Communicating through these diverse channels provides access to a larger and
younger audience, fulfilling our mission to enhance education and awareness about RLS.  

A second component of our mission is to support the development of improved treatments and
a cure for RLS.  As an example of this effort, we are in the second year of funding for a multi-
center longitudinal pilot observational study of the efficacy and tolerability of long-term use of
opioids as a treatment for RLS.  Information from this study has already had an impact on the
Foundation’s advocacy efforts to assure that legislative and regulatory efforts to address the
opioid epidemic do not negatively impact the medically necessary use of opioids by individuals
with refractory RLS.

The RLS Foundation's Finance and Audit Committee reviews and recommends for Board
approval the budget for the upcoming fiscal year. Throughout the year, the Committee monitors
revenue and expenditures of the Foundation and then oversees the annual audit performed by an
independent accounting firm. This financial oversight ensures donations and other foundation
income are spent on programs beneficial to the members of the RLS community.   It was my
pleasure to serve as Treasurer during fiscal year 2018. I look forward to continued success of the
Foundation in 2019! 

Sincerely,

Ronald W. Barrett, PhD

Ron Barrett, PhD
Treasurer

Financial Report
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2018 Highlights I Financials

    Revenues and Support

Contributions $641,810
Membership Dues $137,352
Investment Earnings $11,631
Other $262

Total revenues and support $791,055

Expenses

Program Services
Education $493,624
Membership $159,124
Research $9,668
Support Groups $29,711

Total program services $692,127

Fundraising $65,237
Management and general $73,052

Total expenses $830,416

Statements of Activities For the Fiscal Year Ended September 30, 2017

The RLS Foundation's full financial statements,  the complete audit opinion of Reynolds and Franke, PC, CPA, and all accompanying notes are available online at: www.rls.org

2018 Where Our Funds Come From 2018 Where We Use Our Funds

    
 

  
  

 
 

   
 

 
 

   
  

Contributions 81%

Membership Dues 17%

Investment Earnings 1%

Other <.5%

Education and awareness 59%

Research 1%

Membership 19%

Fundraising 8%

General and administrative 9%

Support 4%
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3006 Bee Caves Road
Suite D206
Austin, TX  78746

512-366-9109
info@rls.org

www.rls.org
rlsfoundation.blogspot.com
Discussion Board: bb.rls.org

 

Advocating for the   
RLS Community
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