Update on RLS diagnosis and
treatment

Restless Legs Syndrome Foundation
Regional Meeting 2009

John W. Winkelman M.D. Ph.D.
Brigham and Women’s Hospital
Division of Sleep Medicine
Harvard Medical School

“wherefore to some, when being a bed they
betake themselves to sleep, presently in
the arms and leggs leapings and
contractions of the tendons, and so great a
restlessness and tossing of their members
ensure, that the diseased are no more able
to sleep, than if they were in a place of the
greatest torture”

Sir Thomas Willis, 1672




Relevant questions in RLS

1) Do they really have RLS?
2) How severe is their RLS?
3) What is the cause of their RLS?

4) What has been response to treatment?

RLS is a clinical diagnosis

* RLS is usually not visible to healthcare
providers

* Thus, it is different than most medical
disorders because its severity is related to
time of day, activity, and fatigue

* Nevertheless, the majority of RLS cases are
easily diagnosed by knowledgeable clinicians




T just wanted to confirm the diagnosis you made at the cocktail party.”

RLS: 4 Diagnostic Criteria
The “URGE” Acronym

grge to move limbs, usually accompanied or

caused by uncomfortable and unpleasant feelings
in the limbs

Best worsens or inactivity precipitates symptoms
getting up or moving improves the urge to move

Evening worsening or nighttime appearance of
symptoms




RLS is present at rest:
The Suggested Immobilization Test (SIT)
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FIG, 1, Relationship betweer the SIT duration and mean (¢SEM) leg
discorafort scores in both RLS patients and heakthy control subjects
(*significant contrasts at P < 0.05).
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FIG. 2. Relationship between the SIT duration and average number
(4SEM) of PLM per S minutes i both RLS patients and healthy control
subjects (*significant contrasts at P < 0.03).

Michaud et al. (2002)

RLS is present at night and worse

with sleep deprivation (Hening et al., 1999)
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These are not RLS

How many Co-exist
criteria Differentiate from RLS With RLS
Leg cramps 40f 4 Muscle spasm easily identified +
Neuropathy 1lof4 . Numb.ness, UL E0E +++
tingling without an urge to move
Arthritis 230f4 Discomfort in joints, at rest, -t

improves with movement

Varicosities and PVD. +/- relief
Vascular 2-30f4 with movement; rub helps ++
more. Walking is worse.
Foot or leg “asleep” from

Positional 1-2 of 4 compression. Shift and its =
discomfort

aone.
e dofa Urge to move, all over, caused o

by dopamine antagonists

Benes H, von Eye A, Kohnen R. Empirical evaluation of the accuracy of diagnostic criteria for Restless Legs Syndrome.
Sleep Med. 2009 May;10(5):524-30.

RLS prevalence by Age and
G e n d er (symptoms > 1x/wk associated with distress)

RLS sufferers (n=116)
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Allen RP, Walters AS, Montplaisir J, et al. Arch Intern Med. 2005;165:1286-1292




The Prevalence of Common
Sleep Disorders

Prevalence
Sleep Disorder (%)
Chronic insomnia 10-15
Sleep Apnea 4-6
RLS 3-5
Narcolepsy 0.05

Periodic Leg Movements of

Sleep (PLMS) / gl:z)tjslz:ie

EEG Himiiis

Chin EMG
Heart Rate

—t—
I

LAT EMG —H \$ f ? ,
/ —30 sec

Note increased HR

MSHSHWLWLYH VWHUHRW\SHG PH

MERPHWLPHY UHFRJQL]JHG E\ EHC(
"UHVWOHVVQHVV° RU NLFNLQJ®

'YHPHQWYV R
5SDUWQHU D

GXULQJ VOH|




RLS and PLMS are not the same
thing

RLS is a clinical diagnosis,
made by clinical
interview based on
the URGE criteria.

PLMS is a slee?
laboratory finding,
based on the N
Presence of repetitive
eg movements during
sleep.

RLS without
PLMS

RLS with PLMS (~80%)

RLS correlates

» Sleep disturbance

» Daytime discomfort and interference with
immobility

» Associated with
— Reduced health-related quality of life, increased

rates of mental health problems, elevated rates of
cardiovascular disease




Sleep disturbance is the primary reason that
patients with RLS present to health care providers

Sleep-related symptoms > GG
|
Pain I
Inability to stay still/lurge to move I

Exhaustion/fatigue I

Inability to get comfortable [ ]

Twitching / or jerks of the legs N

Daytime sleepiness N
No symptoms indicated I

0 5 10 15 20 25 30 35 40 45
Patients (%)

Hening Sleep Medicine, 2004

EPIOEMIOIogIC STUdIES OT
RLS and Depressive
Svmptoms

Tahle La—Depression Symptoms in Individuals with Restless Legs Syndrome in Population-Based Studies

Reference Population ~ Samplesize  RLSdiagnosis ~ Depression measure  Depression symptoms in RLS
Sevimetal” 2004 Turkshaduls 24 Questonnaire; Hamilton Depression Scale Elevated
IRLSSG criteria
Sukegawaetal * 2003 Eldery Japanese 083 Questonnaire; Geriatric Depression Scale ~ Elevated only in men
IRLSSG critersa aged 63-73 years
Ultherg etal * 2001 Swedish men 2608 Questionnaire;  Single question re” mood Elevated
IRLSSG eriteria
Rothdach etal 2000 Elderly Germans 369 Tnterview;  Center for Epidemiologic Elevated only in men

IRLSSGertersa  Studies Depression Scale

RLS refers o testlss legs syndrome; IRLSSG, International Restless Legs Syndrome Study Group™

Picchetti and Winkelman, Sleep, 2005




Blood Pressure Changes
Associated
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Pennestri et al., Neurology, 2007




RLS is associated with cardiovascular
disease

RLS

Table 3 Association of restless legs syndrome (RLS) with prevalent cardiovascular disease (CWVD) |

Model 1: Age, sex, race, BMI,
DM, SBP, antihy pertensive
medication use, total:LOL
No. of subjects cholesterol ratio, and Mo. of subjects
(Model 1) smaoking history (Model 2) Model 2: Model 1 + AHI

Main analysis

No RLS 3,254 Referent 2467 Reforam
RLS 179 2.07(1.43-3.00) 134 @

RLS frequency
Mo RLS 3,254 Referent 2,467 Referent
5-15/mo 53 1.53(0.76-3.07) 28 1.40 (0 B0-3.28)
16-23/mo 50 3.52(1.85-8.78) 41 3.92(1.92-8.03)
24-+/mo 76 1.75(0.99-3.09) 55 2.26(1.17-4.37)
bothersomaness
Mo RLS 3,254 Referent 2,467 Referant
Moderate 100 1.88(1.14-3.08) 70 227 (1.26-4.09)
Severa’ 79 2.33(1.37-3.97) 64 2.50(1.28-4.54)

Winkelman et al.. Neuroloay. 2008

How severe is their RLS?

1. Overall, how would you rate the RLS discomfort in your legs or arms?

2. Overall, how would you rate the need to move around because of your
RLS symptoms?

3. Overall, how much relief of your RLS arm or leg discomfort do you get
from moving around?

. Overall, how severe is your sleep disturbance from your RLS symptoms?
. How severe is your tiredness or sleepiness from your RLS symptoms?

. Overall, how severe is your RLS as a whole?

. How often do you get RLS symptoms?

. When you have RLS symptoms how severe are they on an average day?

. Overall, how severe is the impact of your RLS symptoms on your ability
to carry out your daily affairs, for example carrying out a satisfactory
family, home, social, school or work life?

10. How severe is your mood disturbance from your RLS symptoms — for
example angry, depressed, sad, anxious or irritable?
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What is the cause of their RLS?

We do not understand the cause(s) of RLS,
but have important clues

—Genetics
—Dopamine
—Ilron
—Pain

Primary Versus Secondary RLS

Primary RLS
* Idiopathic

Secondary RLS

» Associated with another condition thought to
cause RLS

* RLS often improves as condition is treated or
resolves

» Secondary RLS phenotype appears to be
identical to primary RLS




Secondary RLS

» Potentially Reversible
— Iron deficiency
— Pregnancy
— Serotonergic antidepressants
— End-stage renal disease (ESRD)

» ? Reversible
— Neuropathy
— Multiple Sclerosis
— Rheumatoid Arthritis

Work-up in RLS

Laboratories: iron stores (Ferritin>50 ug/L)
Medications: CNS active medications

Other primary sleep disorders (eg insomnia, sleep
apnea)

Physical examination: neuropathy, arthritis




Common
genetic
variants

have

been
identified
In RLS

Dopamine dysregulation

« Extraordinary reduction in RLS symptoms
with drugs that increase activity at
dopamine receptors

 Inconsistent results from CNS dopamine
neuroimaging studies




Iron and RLS

» Multiple lines of evidence suggest that there is
reduced CNS iron in RLS
— MRI
— Neuropathology
- CSF
— Transcranial doppler

» However, the majority of individuals with RLS will
have normal serum iron indices

« Abnormalities may exist in transport into, or
regulation within, the CNS for iron




Therapeutic Algorithm for RLS

Daily RLS

| l
’ Nonpharmacologic Therapy ‘ ’ Pharmacologic Therapy ‘
Mental Abstinence Evaluate Iron First line: Second/third line:
alerting from medications replacement, Dopamine Gabapentin
activities caffeine, that may if ferritin < 40 agonists Opioids
nicotine, worsen RLS
and alcohol

Adapted from Silber et al. Mayo Clin Proc. 2004;79:916-922.

Levodopa/Carbidopa
(Sinemet)

e “Invented” for Parkinson’s disease

» Levodopa converted into dopamine in the
brain

* Regular and extended release (CR, ER)
» Absorption effected by food

» Lower doses needed in women

» Rapid onset




Long-term Experience With L-dopa in
RLS

» Efficacy of L-dopa for RLS described in mid-
1980s

« Initial reports of long-term experience
extremely favorable, without complications (eg.
Von Scheele, 1990)

» Montplaisir (1986) reported morning worsening
of symptoms: “rebound”

» Becker et al (1993) reported that 39% required
dose escalation over 9 months: “tolerance”

» Allen et al (1996) reported increased severity

af cvimntame: Yarinnmaontatinn?

Dopaminergic Agonists

 ropinirole (Requip): .5 - 6.0 mg and
pramipexole (Mirapex): .125 — 1.5 mg

* Only FDA-approved treatments for RLS
» “Miracle” effectiveness for RLS symptoms
* Reduce/eliminate PLMS and improve sleep

« Use in afternoon/early evening +/- HS (off
label)




Ropinirole and
pramipexole

No head to head trials of efficacy, tolerability,
long term complications

Half life

— Ropinirole 6-8 hrs, pramipexole 8-12 hrs
Metabolism/Elimination

— Ropinirole is hepatic, pramipexole renal
Titration

— Ropinirole slower, pramipexole faster

Speed of onset
— Ropinirole Ty, = 1 hr, pramipexole Tyax = 2-3 hr

Ropinirole and pramipexole

* Most common acute side effects
— nausea, sleepiness, insomnia, orthostasis
* Long term complications

— Augmentation in ~ 25%; tolerance; AM
rebound

» Rare side effects

— Impulse control disorders: gambling,
spending, sex, binge eating




Augmentation

Earlier appearance of symptoms

Extension of symptoms to areas of body not
originally affected

Shorter latency, or more severe appearance
of, symptoms during rest

Thus, a worsening of some features of RLS
with treatment

% with augmentation

Augmentation With DA Agonists in
the Long-term Treatment of RLS
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Predictors of Augmentation With DA
Agonists
In the Long-term Treatment of RLS

* Previous augmentation with L-dopa (1/2
studies)

» Dose of ropinirole or pramipexole
» Lack of peripheral neuropathy

» Current studies on predictors: genetics, SIT
studies

% of initial dose escalation

Dose Escalation With DA Agonists
During Long-term Treatment of

70

60+
50

B Winkelman
40- B Silber

B Benes
30+ B Ondo

N.A. 0O Stiasny
201
10+
O~ - - -

Pergolide Pramipexole Ropinirole Cabergoline Mixed




Rule Out Factors That Mimic
Augmentation

-Natural progression of RLS

-Worsening of symptoms due to other identifiable
factors
-Iron deficiency

-Use of medications such as dopamine-
receptor blockers or antidepressants

-Sleep deprivation
-End-of-dose rebound
-Life-style change

-Poor medication adherence

Management of Augmentation

Augmentation with levodopa
-Discontinue and substitute another agent

Mild augmentation with dopamine agonist
-Move dopamine agonist to earlier time
-Add dose(s) earlier in the day
-Switch to longer-acting dopamine agonist

Evolving augmentation
-Switch to opioid or gabapentin




Opiate Treatment of RLS

« Multiple agents have been used:
oxycodone, propoxyphene, hydrocodone,
methadone

* Long-term use for some, or for drug
holidays from dopaminergic drugs

 Little evidence of tolerance or abuse

Gabapentin/Pregabalin treatment
of RLS
« Can be helpful as monotherapy, now
more commonly used as adjunctive tx

 Particularly effective for patients with
comorbid painful neuropathy and RLS

» Split dose between 6 pm and HS, or give
all at HS

» Side-effects: sedation, weight gain




Polypharmacy in RLS

* 50% of my patients with RLS are taking
multiple medications for RLS and/or
sleep

» Polypharmacy due to:

— Addition of agent after development of
tolerance or augmentation

— Dose of DA agonist limited by side-effects
— Persistent RLS with single medication
— Persistent insomnia

Treatment conclusions

 Efficacy is maintained in the majority of DA
agonist-treated patients with RLS over the
long-term

* Dose escalations of DA agonist dose are
commonly observed over the long-term

« Augmentation with DA agonists is observed
in 1/3-1/2 of cases over the long-term,
though it is usually mild




Conclusions

Evaluation is necessary when there is a
change in response to RLS treatment

— DON'T just increase the dose!
Predicting those who will develop
augmentation is worthwhile

Augmentation could become the “Achilles
heel” of RLS treatment with DA agonists

Newer agents which avoid augmentation may
become primary agents of treatment in the
near future

WWW.RLS.ORG




Though | know that evenin's empire has returned into sand,
Vanished from my hand,
Left me blindly here to stand but still not sleeping.
My weariness amazes me, I'm branded on my feet,
| have no one to meet
And the ancient empty street's too dead for dreaming.

Hey! Mr. Tambourine Man, play a song for me,
I'm not sleepy and there is no place I'm going to.
Hey! Mr. Tambourine Man, play a song for me,
In the jingle jangle morning I'll come followin' you.

Take me on a trip upon your magic swirlin' ship,

My senses have been stripped, my hands can't feel to grip,
My toes too numb to step, wait only for my boot heels
To be wanderin'.

I'm ready to go anywhere, I'm ready for to fade
Into my own parade, cast your dancing spell my way,
| promise to go under it.

Robert Zimmerman (Bob Dylan), 1964




