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CHAPTERI I
INTRODUCTION

1.1 Background and Rationale

Restless legs syndrome (RLS) is a common aeurologic disorder which is
underdiagnosed[1] in‘all'parts of the world in spite of being treatable. RLS can be
diagnosed when a patienishas all the four symptoms listed in the International Restless
Legs Syndrome StudysGroup (IRLSSG) essential diagnestic criteria[2] (see
operational definition (€hapter ) for the criteria). The prevalence of RLS in the REST
general population study, conducted in theTUS_,A and five other European countries,
was 7.2%. Among.them 2.7% suffered frorf:x-_the symptoms and had significant
impairment in sleep and quality- of-life[3]. Thqse ';/vho had symptoms at least twice a

il

week had a quality of life similarte other cthniégiseases such as type 2 diabetes
mellitus and depression[3]. lro}n deficiency, Q?E_s_rﬁ_ia_and pregnancy are among the
confirmed risk factors for RLS. In addition, F\;L-S has been found.to associate with
certain conditionsfsuch as Parkinson’s disease (PD), neuropathy-and spinal cord

diseases such as MS. There have been case reports of neuroleptic-induced RLS and

RLS in patients with*hemechromatosis.

CNS dopaminergic abnormality and CNS ironsinsufficiency are the two main
causes of RLS[4]x]t has'been postulated that all canditions that compromise iron
status increase the risk of RLS and that the changed or reduced CNS iron status
produces RLS symptoms largely through its effects on the dopaminergic system[4].

The symptoms of RLS are very responsive to dopaminergic medications even at a
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very low dose and a response to dopaminergic agents strongly supports the diagnosis
of RLS.[2] Current guidelines suggest dopamine agonists as the first-line treatment of
daily RLS.[5] Autopsy studies show no dopaminergic cell loss[6]. This may indicate
that there is no neurodegenerative process of the dopaminergic system in RLS but
rather a dopaminergic dysfunction. Genetic factors are especially important in

idiopathic and early-onset RLS|6].

As the symptoms.of RLS are very responsive to dopaminergic medications it
can be hypothesized that dopamine blocking agents such as neuroleptics can cause

RLS.

There have been several studies on £h_e prevalence of RLS in PD in several
countries including Japan, India, Singapore,_ USA and Spain. The prevalence varied
greatly in these studies rangingfrom. 0%|7] tm():2“0.§_%[8]. To our knowledge there has
been no study looking at the prevalence of RLS @n'upatients taking neuroleptics for any
cause of psychiatric illness. Importantly, no put;lished study on'RLS has ever been

conducted in Thailand.

1.2 Research Questions

- Primary research questions:
What«is the prevalence<of-testless legsssyndrome (RLS),in Fhai-patients with

Parkinson’s disease?

- Secondary research questions:

a. What is the prevalence of RLS in Thai patients taking neuroleptic drugs?



b. What is the severity of RLS in Thai patients with Parkinson’s disease and patients
on neuroleptic drugs?
c. What is the prevalence of patients with family history of RLS in Thai patients with

RLS and Parkinson’s disease or patients on neuroleptic drugs?

d. Are there differences in s

each group?

a. To study the prev Thai pa Parkinson’s disease.
b. To study the prevaile ; "".l_ g neuroleptic drugs.

\ kinson’s disease and

d. To study the pre ‘ , 1, family istory of RLS in Thai patients

with RLS and Parkinson’s disease or pat n neuroleptic drugs.

e. To study the differences.in serum ferriti of patients with and without RLS

in each ._';.' of V.
S e —— o

f. To compa v.r'i srevaler ‘ um ferritin level of
patients With.md without RLS in a disease of doparrmgic cells degeneration

(Parklnson S dlsﬁind a state of iatrogenic low CNS dﬁm‘|§: level (patients

b mmwm
ﬂW']éWﬂiﬂJ URIINYIA



1.4 Conceptual Framework

Dopaminergic
Drugs

Neuroleptic /

Drugs

-v

1.5 AssumptinE
Ji
i.  All patients are assumed to take their medicines regularly as prescribed by
¢

A INHNANEIN T e
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iii.  Patients know whether their relatives have symptoms of RLS or not.



1.6 Study Population
Our case population was Thai patients with Parkinson’s disease (PD) or non-
PD patients taking neuroleptic drugs. Sample of this population was obtained from

patients who attended the Chulalongkorn Comprehensive Movement Disorder Clinic

at King Chulalongkorn Memor patients and patients who attended

the psychiatry clinic at King ilalc nogial Hospital for non-PD patients
s | '

taking neuroleptic Were quirmbove 18 years old.

Patients were excluded f nditions t " could be a cause of secondary RLS.
They are patients wi enal | e opathy, spinal cord
ant. Patients with a history of

malignancy wer - chemotherapy: '. e known to cause

o i .-11 e

.ﬂ

CNS:

Cl:

CSF:

DA: mine agonists

Deep'ﬁrﬁstlmulatlon

ESRDﬂ‘Ll HATENINYINT

H&Y: Modified Hoehn and"Yahr staging
QW’%M}MWM&WMMG t
pyrrolidinyl)methyl] benzamide
IRLSSG: International Restless Legs Syndrome Study Group

LDED: Levodopa equivalent dose



MRI: Magnetic resonance imaging
NCV: Nerve conduction study
NIH: National Institute of Health
PD: Parkinson’s disease

PET:

RLS:

SPECT:
TIBC:
1.8 Expected Beng - _plica!iﬂt;ns '
'y | .g?'?f [ ey 4
We hope that the result of our study.will incre e awareness of RLS since
e yeb ‘

it is commonly mis- or ! ur; d whil or treatment can dramatically
reduce the symptoms. It will also 4@(} ion on various factors which may

or may not co ___e’; te W itions, We also hope that it

L5 I

will lead to a ‘ two conditions

and help differenme RLS from other symptoms which are milar to RLS and are

commonly present ||’rbﬁthe conditions. EX les include motor fluctuations in PD
and akﬂ uﬂng n%&l‘ mﬁh e ﬂmoﬂrgdiagnosis of
various symptoms reducing risk fagtors and proper management.
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CHAPTER I
LITERATURE REVIEW

2.1 Restless legs syndrome in Parkinson’s disease

Literatures about RLS in PD were searched glectronically in medline and Thai
Index Medicus databases at the initiation of the project with keywords being ‘restless
legs syndrome and Parkinson 's'Disease’. In addition, the reference list of the relevant
articles was also searched. Of the 161 items in medling, there were only fourteen
items related to RLS and PP hy title, and of these only four were original articles
looking at the prevalenge of RLS in PD paﬁen_,ts[?, 9-11]. A search in the reference
list of related articles revealed two more Iiti:tr_atures looking at the presence of RLS in
PD patients[8, 12]. All used the- Int-ernationgliée;tless L egs Syndrome Study Group

il

(IRLSSG) diagnostic criteria for the diagnosis ,ofi RLS.

o
e

The Iargest study Wasrdone by Ondo et al.[8]. This wasa cross-sectional study
done by distributir;g questionnaires at the movement disorders clinic. Patients were
interviewed at a later time, both of whom were positive and negative for RLS from
the questionnaire. The guestionnaire was not'validated but this does not interfere with
the result sinceall patients were eventually interviewed. The study did not include any
control, did not exclude patients who had conditions that may cause RLS (secondary
RLS) and serum ferritin was not obtained inall patients. From 303 PD patients 63 had
RLS (20.8%). The incidence is higher than the incidence in general population
(7.2%)[3]. Different variables were compared such as age at onset, duration and

severity of PD, medications and sleep scales. Serum ferritin level was measured in



some patients. Neither variable could predict the development of RLS symptoms.
However, serum ferritin levels were significantly lower in PD with RLS patients
compared with PD without RLS patients (p=0.01) suggesting that RLS in these

patients is likely to be due to iron deficiency. When compared with patients with
idiopathic RLS, patients with PD and RLS were older at RLS onset, less likely to

have a family history of RLS and had lower serum ferritin levels.

Another cross-seetionalstudy done in Caucasian PD patients was done in
Spain by Gomez-Estaban etal [11]. The literature did not indicate the recruitment
method but all the patients whe met'the inclusion criteria were interviewed, diagnosed
according to the IRLSSG criteria and qualixfy of life was also measured. There was no
control, secondary RLS werenot ruled out“!avnd serum ferritin level was not measured.
There were 25 patients with RLS dut of 114_ PD -.r;atients (21.9%). This is very similar
to the study by Ondo et al. There were also e_i(;t;bpgtients who underwent STN DBS
none of whom developed RLS. Similar to thg}i{}di_qgs of Ondo et al. none of the
clinical characteristics correlated with RLS. However, patients\with RLS and PD had
poorer sleep sco#es than patients with PD alone, though the incigence of diurnal
hypersomnia was.not increased and quality of life was not affected. Serum ferritin
level was not obtained and other causes of secendary RLS were not investigated, so it

cannot be coneluded thatthe increased incidence of RLS in these patients are directly

associated with PD.

There are four studies looking at the prevalence of RLS in Asian PD patients.
One is done in Japan by Nomura et al.[10]. It was a controlled, cross-sectional study

done in neurology outpatient clinic. There was no significant difference in gender
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distribution or mean age between the patients and controls. Moreover, both patients
and controls did not have conditions that are known to cause secondary RLS and
serum ferritin level was obtained in both patients and control. These points make the
study relatively stronger than the other studies. There were 165 PD patients and 131
age- and sex-matched controls most of whom were caretaker of patients at the
neurology clinic. There were 20 patients in PD.groupwho fulfilled IRLSSG
diagnostic criteria (12%) while there were only three patients in the control group
(2.3%). Patients with PD.and RLS were younger, had earlier age at onset of PD and
poorer quality of sleepi€ompared with patients with PD without RLS. Moreover, the
number of young-onset PD.patients was significantly higher in the PD with RLS
group. In contrastto Ondo et al.’s finding,féergm ferritin and iron levels were not
different in the two/@roups. This study sugée_sts a more causal link between PD and
RLS since no patients reported cohditions knqwn to cause secondary RLS and serum

ferritin levels were not differerit in PD patients with and without RLS.

Another.case-controlled cross-sectional-study Is done in India by Krishnan et
al.[9]. Patients'were recruited from Movement Disorders clinic:-€ontrols were
matched in gender, ‘age, regional background, educational status and social
background. All the ‘cases:and controls were interviewed and examined personally by
one of the authors. The study revealed a 7.9% incidence of RLS in PD patients while
the incidence of RLS in the controlggroup was only 0.8%. Patients with PB who had
RLS were older and had a higher prevalence of depression compared with those who
did not have RLS. Serum ferritin level was obtained in 9 of the 10 patients who had
PD with RLS but not in patients without RLS. Five of them had serum ferritin level

<50 ng/ml. One of the major drawbacks of this study is that 90% of the PD patients
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were male while RLS is predominant in female. Blood glucose, urea and hemoglobin
levels were obtained in all patients with RLS and nerve conduction study was done in
nine patients with RLS. One patient had a sensory neuropathy. These tests helped

ruled out some of the causes of secondary RLS objectively.

None of the 125 PD patients satisfied the 1RLSSG diagnostic criteria in a
study in Singapore conducted by Tan et'al.[7], which was published in 2002. It was a
cross-sectional study. Patientsdrom Movement Disorders clinic were consecutively
interviewed by a movementdisorder specialist. It was a tertiary center so most of the
patients were advanced PD.cases hence it did not represent true PD population.
Validity of the diagnosis was tested on sep-érage occasions, so it is unlikely that
patients with RLS were missed. There wasfln_o control but similar studies were done in
general population (prevalence bf RLS was” Oﬁ%) and clinic population (prevalence
of RLS was 1%) not long befare this study, siQd t_he_,prevalence could be compared.
Secondary causes were not ruled out and seruﬁf:e'r[itrin level was not obtained, but

|

these did not have any effect since no patients in the PD group.had RLS.

In another study done in Singapore by Loo and Tan which was published in
2008[12], the result was-different from the study mentioned above. The study looked
at the consequence of RIS on sleep guality as well. The study was canducted in 200
PD patients and 200 controls. The prevalence of RLS«in PD patients was 3% while it
was 0.5% In/cantrols. This result was not significant, p-value=0:07. None of the

patients with RLS had a low serum ferritin level.
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Recently, after the conception and initiation of the study, there had been more
reports on the prevalence of RLS in PD patients. In Korea, 447 PD patients were
interviewed for RLS symptoms, 73 of whom were positive for RLS (16.3%)[13]. This
was higher that the result of the prevalence of RLS in Korean general population,
which was 7.5%][14]. As with some of the previous studies, secondary causes of RLS
were not explored. Interestingly, multivariatelogistieregression analysis showed that

treatment duration was a significant factor in the development of RLS.

A study condueted in Italy by Calzetti et al.[15] in 118 PD patients and 110
controls found that thesprevalence of primary RLS in their PD patients was 3.3% and
2.7% in controls:The difference was not sfétigtically significant, p-value=0.91. In
addition to laboratory tests to rule-out abndlrr_nalities that might be a cause for
secondary RLS, nerve conduction étudy (Nci.(l) ;/i/as also done in patients participating

in this study to rule-out neurgpathy. Hence, thepr_g_valence is highly probable to be of

true primary RLS.

The mosi‘recent article published is the study done in Austria by Peralta et
al.[16]. One hundred and thirteen PD patients were interviewed by movement
disorders specialist. Ofithese, 28 patients (24%) were diagnosed as RLS. There was
no control and«causes ofisecandary RLS werge not explored. Patients with RLS were
significantly younger, had an earlier onset of PD and.eceived lower levodopa

equivalent doses when compared with.PD patients without RLS:
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Of note, is that there had been reports of the emergence of RLS in PD patients
after deep brain stimulation (DBS)[17] and also of improvement of RLS after

DBS[18].

The studies show discrepancy of findings. We aim at studying the prevalence
of RLS in Thai PD patients and factors that might be:associated with the occurrence

.

of RLS in PD.

2.2 Restless legs syndromedn patients taking neuroleptic drugs
Literatures about RIS in patients taking neuroleptie drugs were searched
electronically in-medlipe and Thai Index hﬁ_dedicus databases at the initiation of the
project with keywaords beging frestless legs gyndrome and neuroleptics or
antipsychotics’. In addition, the- reference Ii;t-jr;)th:he relevant articles was also
il

searched. Of the 61 items In medfine, there Wereis!,pgven case reports of RLS caused by

various neuroleptic drugs[19-25]. /A search in_f_hg reference list of related articles
revealed one literature looking at the presence of RLS in schizaphrenic patients[26].
All used the International Restless Legs Syndrome Study Group«(IRLSSG) diagnostic

criteria for the diagnosis of RLS.

Case reports regarded on the occurrence of RLS in patients starting certain
neuroleptic drugs or the emergence:of RLS after escalating the dose. The symptoms
resolved after stopping or reducing.the offending neurgleptic. These included
clozapine[22], haloperidol[25], olanzapine[20, 21], risperidone[19] and

quetiapine.[23, 24].
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A study by Kang et al.[26] looked at the prevalence, characteristics and
clinical correlates of RLS in schizophrenic patients admitted into their hospitals.

There were 182 patients and 108 controls. The prevalence of RLS was 21.4% in

patients and 9.3% in controls (p=0. 009) The study found that RLS was associated

Recently | ely to be caused by

olanzapine[27].

We aim to look at the prevalence of patients taking neuroleptics for

any cause who did not have r‘-“’é?‘ jfge' !‘; at could cause secondary RLS.
ot el < L

x
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CHAPTER 11

RESEARCH METHODS

3.1 Research Methodology

b. Populationsamplé: | Patie ', aboveconditionswho

0 ‘Memorial Hospital from

C.
sed according to the
UKPL B',-'.J"
> Non-PD ’t: oleptic drugs.
>\ Adults>18yearsold L
.‘w;ﬁi l;\.‘
Il V l’l'
d. Exclusion criteria: 1

o Il’!:eﬁrentlllnesse . inféetions, malignancies

] U bbb 1113

0 End-stagé renal disease (ESRD)

ARV e UN1INYAY

o history of spinal cord diseases

0 pregnancy
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> Patients will be interviewed for the above conditions and
clinical examination will be done in suspected cases.

e Patients in a condition that is not able to give reliable information

as judged by the interviewer

ovement disorders

ill use the Thai version of
Short Form 2 Diagnostic

en lix ).as a guide for a structured

ill be provided to

the patier =t\,‘“.- jormal sensations in

their ownm) VmJatients fulfill the

NIH-IRLSSG diagnostic criteria. Those'who are interviewed by a trained
nt r

umws ohls g esine o ave v

i nVEStI gators.

QWWMﬂ‘iﬂH 1N1INYAY

All patients will be tested for serum ferritin level.

rds. Diagnosis of RLS will be made if t
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3.2 Sample Size Calculations
The sample size is calculated using the prevalence of RLS in patients with PD
from the study done in Japan by Nomura et al.[10] since the study is done in Asians,

used the IRLSSG diagnostic criteria, is hospital-based, has a control population and

2% 0.88) / (0.05)°

U TSRty
WAF UM INIaE

National Institute of Health (NIH)-International Restless Legs Syndrome Study Group

(IRLSSG) as follows[2]:
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1. An urge to move the legs, usually accompanied or caused by uncomfortable and
unpleasant sensations in the legs (Sometimes the urge to move is present without the
uncomfortable sensations and sometimes the arms or other body parts are involved in
addition to the legs)

2. The urge to move or unpleasant sensations begin or worsen during periods of
rest or inactivity such as lying or sitting

3. The urge to move or unpleasant sensations are partially or totally relieved by
movement, such as walking orstretching, at least as long as the activity continues

4. The urge to mowve or unpleasant sensations are worse in the evening or night
than during the day orenly.oceur i the evening or night (When symptoms are very
severe, the worsening at night may not be hoti_ceable but must have been previously

present)

Parkinson’s disease: aed f4
Patients who fulfill UK Parkinson's Disease Society Brain Bank (UKPDSBB)

clinical diagnostie criteria[28] as follows:

Step 1 Diagnasis of Parkinsonian syndrome
* Bradykinesia (Slowness of initiation of weluntary movement with progressive
reduction inspeed and amplitude of repetitive actions)
* And at least one of the following:
- muscular.rigidity
- 4-6 Hz rest tremor
- postural instability not caused by primary visual, vestibular, cerebellar, or

proprioceptive dysfunction.
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Step 2 Exclusion criteria for Parkinson's disease
* History of repeated strokes with stepwise progression of parkinsonian features
* History of repeated head injury

* History of definite encephalitis

* Oculogyric crises

* Early severe dementia wi pances of memory, language, and praxis

g hydrocephalus on CT scan

* Presence of cerebral tume ;z? _ppg] ‘4,

* Negatlv of “,. excluded)

* MPTP expost g x4

Step 3 Suiportlv‘ pﬁpectlve ﬁjltl\/e criteria for Parkinson's disease

bt e kbl o

(Th

* Un ateral onset
’QW%NH‘?EU URIAINYIAY

* Progressive disorder

* Persistent asymmetry affecting side of onset most

* Excellent response (70-100%) to levodopa



* Severe levodopa-induced chorea
* Levodopa response for 5 years or more

* Clinical course of 10 years or more

Neuroleptics:
Typical neuroleptic

Chlorpromazir

 Fluphenazine
Haloperidol
o Thioridazine

Trifluope

Loxapine

Atypical neurolepti

. CIoza '3'

Risperidofie
il

Olanzaplne

ﬁﬁﬁl?ﬂﬂ'ﬂ?ﬂﬁﬂﬂ‘i

aS|done

ammnimum’mmaﬂ

everlty of RLS:

As no definition for the severity of RLS is available we intend to use the

definition of medically significant RLS (frequency at least twice a week, distress at
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least moderate) defined “RLS sufferers”, a group most likely to warrant medical

treatment[3], in our study.

Family History:

Includes first and seco

End-Stage Renal Di
Patients With a hi / oliguri .»‘ itting edema and dry skin

will be suspected of

Neuropathy: ‘ 3 N ARV N
Patients complai [ numb '. e r feet and physical
examination revealing suspected of having a

neuropathy.

3.4 Observat _,‘ a

N

e Demograp , C d smoking history,

clinical diagnms duration and onset of each disease, mmied Hoehn and Yahr

stagin (H& fgrhpatlents fam ﬁ WRLS current medications,

ookl bpilud- | £ g1

. Cambrldge Hopkins Restless Légs Syndrome Shest Form 2 Diagnosti¢_#

o e ekl A ki Gl

(appendix F). The questionnaire has been translated into Thai and back translated

into english by professional translators. The translated questionnaire was validated
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in two RLS patients and in 28 individuals without RLS. There was no false
positive or false negative.

e Additional clinical information required for patients with RLS: duration, onset and
frequency of the symptoms, and the amount of distress caused by the symptoms.

e Blood test result (serum ferritin level will be measured using “Elecsys 2010”

machine). The measured level will be a continueus data.

3.5 Statistical Analysis

Categorical data will be analyzed using frequency and percentage. Continuous
data will be analyzedwising mean and standé?d deviation (SD). For non-normal
distribution, analysis will be made using hgdian, minimum and maximum values.
Estimation of proportion of prevalence will be tqsted by single proportion Z-test.
Correlation between occuirence of RLS and different variables, such as duration of

underlying disease (PD or dutation-of taking heujrdieptics) will be sought.

3.6 Ethical Cansiderations
(See Appendix-B.for Information Sheet for \Volunteers and Consent Form)

All patients and volunteers will be provided information on this research study
and informed, consent will be sought, for every.subject-Whole bleod.ef 4 ml would be
drawn from all'subjects who'take'part in this'study and-it might produce minor
discomfort or bruising at needle sites. However, these-risks are low since our
laboratory technicians are expertsand draw blood from large number of patients every
day. In case of complications the patients will be treated appropriately, such as, they
will be given cold compression for bruising, analgesic for severe pain. No

compensation will be given but patients will be informed of their laboratory result.
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Many patients who look normal and do not have anemic symptoms may still have low
serum ferritin level. Thus it will be beneficial for patients to detect this abnormality. If
it is detected that their serum ferritin level is low they will be given additional tests to

find the cause, for instance, complete blood count (CBC), stool occult blood test and

will be kept thr ‘ tudy. including I"ﬁ ' " sand information of the

This research §tu¢ iew Board of the Ethic
Committee at , AC ’ ors ‘ on 19" March 2009

wendic 1)
ﬂumwﬂmwmm

ammmm URIINYIA



CHAPTER IV
RESULTS

4.1 Demographic Data - Restless legs syndreme in Parkinson’s disease
Inter-observer reliability coefficient (kappa).ef the interviewers was 0.783. A
total of 204 PD patients were interviewad but 21 patients were excluded because of
neuropathy, malignancy.and history of spinal cord diseases. There were 103 males
and 80 females (56.3%@and 43.7% respectively).There were three out of 183 included
patients (1.6%) who fulfilled the NIH-IRLSSG diagnostic criteria for RLS.
Demographic variablesare shown, in tabler-i. IMean age was 63.6 + 10.98 years in
non-RLS group and 69.7.+ 9.07 years in thtl-:LRLS group (p = 0.301). Mean age at
onset for PD was 57.1% 12 years for non- RL$ and 63 & 7 years for RLS patients (p =
0.274). Both groups had-@a mean PD duration of-i@;]J years. Mean Hoehn and Yahr
(HY) stage was 2.3 £ 0.76 for }non-RLS patiéjnfz_gnq _2.5 + 1.5 for RLS patients (p =
0.764). Serumrferritin level was checked in 109 non-RLS patients and all patients
with RLS. The m(;an values were not statistically significant (187.8 £ 167.7 ng/ml vs.
137.4 £ 91.91 ng/ml in non-RLS and RLS patients respectively, p = 0.752). Mean
doses of dopaminergic #fiedications were calculated for both non-RLS and RLS
patients as follews (non-RLS, RLS, p-value): levodopa - 617.7 + 415:3 mg/d, 633.3 £
152.8 mg/d, 0.63, pramipexole - 1.4'+ 1.69 mg/d, 1.5 1.71 mg/d, 0.796 and mean
total dopaminergic medication calculated as levodopa.equivalent dose (LDED)[30] -
890.75 + 498.79 mg/d, 869.95 + 56.2 mg/d, 0.870. Mean duration of dopaminergic

medications were as follows (non-RLS, RLS, p-value): levodopa - 4.3 + 3.7 years, 2.7

+ 0.58 years, 0.534, dopamine agonist - 2.6 + 1.58 years, 2.5 £ 0.7 years, 0.808. None
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of the variables were significantly different between PD patients with and without

RLS (table 1). None of the patients interviewed had a family history of RLS.

Details of patients with RLS are given in table 2. One patient with RLS had

serum ferritin level of 31.9 ng/ir e ‘ ‘ er serum iron level was 41 mg/ml
and iron saturation was 8.5%. s wé efent i iron deficiency. After

7 | ence we attributed her
RLS symptoms to 'be causec ' ror ‘- dlng the patient with a

ferritin level of 31.9 ng : 1i RLQe & cause of secondary

There werefive patie S e ep b » lation (DBS) surgery.

ﬂUEI’J'VlEWliWEI']ﬂ‘i
qmmmm UNIINYIA



Table 1. Clinical features of Parkinson’s disease patients without and with RLS
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PD without RLS PD with RLS _value
(n=180) (n=3) P
Gender: M/F (M%/F%) 102/78 (56.7/43:3) 1/2 (33.3/66.7) 0.582
Age (years)* 63.6 + 10.98 69.7 £ 9.07 0.301
Age at PD onset (years)* 97.1%12 637 0.274
Duration of PD (years)* 6.7+ 5??2 6.7 £3.51 0.698
Hoehn & Yaht* 23+ 076 25%15 0.764
Serum Ferritin level 187.8+ 162.{7_ 137.4+91.91 0.752
(ng/ml)* E =L — (n=3) '
Levodopa (mg/d)* 617.7£4158 |5, 633.3%152.8 0.63
Pramipexole (mg/d)* 1.4+£1.69 SEr 1. 71 0.796
Dopaminergic medication
(LDED*)*(mg/d) 890.75 + 498.79 869.95 + 56.2 0.870
+ +
Duration of Levodopa 4.3+3.7, 2.7+0.58 0.534
medication
*
(years) DA 2.6:£ 1158 2507 0.808

* mean+SD, ¥ LDED = levodopa equivalent dose[30],

DA = dopamine agonists




Table 2. Clinical features of Parkinson’s disease patients with RLS
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(years)

Patient 1 Patient 2 Patient 3
Gender ) Female Male
Age (years) 80
Duration of PD (ye 10
Serum(Es;:ri]tli) 200
H&Y stage | 4
Duration of RLS c

Onset of RLS in
relation to PD

years before
| PD

IWIII'

5 years after PD

Frequency ¢ bc,‘_ﬁm{ Daily
Distress caused oil LS Moderate Severam Severe
Leﬂumwmwmm

i 25

10.375

I E/d
p Pramlpexoe(m ) . | : al,
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4.2 Demographic Data - Restless legs syndrome in patients taking neuroleptic
drugs

One hundred psychiatric patients taking neuroleptic drugs were interviewed.
There were 51 males (51%) and 49 females (49%). Mean age was 43.44 £ 13.32 years
(n=90) (table 3). Fifty-two patients (52%) were diagnosed with schizophrenia and 11
with bipolar disorder (11%). One patient had Schizoaffective disorder, one had social
phobia, two had anxiety; four patients had delusional disorder, seven had depression,
four had depression with.psychotic features, one had neurotic excoriation, two had
obsessive-compulsivedisorder (OCD), seven had organie psychosis and the
remaining eight had psychosiswhich were as yet not classified into any of the
diseases (table 4). Mean disease duration v?as J10.1 + 8.674 years (n=97). Mean doses
of neuroleptic medications are as follows (fiet_ble 5): haloperidol 8.017 £ 5.8321 mg/d
(n=23), perphenazine 47.11 + 12.393 mg/d” (r1:35) chlorpromazine 91.67 + 14.434
mg/d (n=3), flupixol depet 7.1 mg/d (n=1), r;s;p_erig.one 6.147 + 11.8714 mg/d (n=17),
clozapine 233.33 + 144.338 mg/d (n=3), aripﬁ@z’gle 12,50 £ 6.770 mg/d (n=4),
quetiapine 156,25 + 232.980 mg/d (n=10), olaﬁzabine 10 mg/d (nzl) and ziprasidone
95.00 + 57.446 mQ/d (n=4). Mean duration of medication intake-was 6.43 £ 6.02

years (n=94) (table 3).

Only one patientfrom 100 patients interviewed fulfilled the NIH-IRLSSG
diagnostic criteria for RLS (1%). The patient was a 40.year old female whe had been
diagnosed with depression faor seven years. She had been taking 4 mg of perphenazine
for six years, 60 mg of fluoxetine for four years and one mg of lorazepam for one-
and-a-half years. She described having an uncomfortable, bothersome feeling in her

legs which makes her feel like wanting to amputate her legs. The symptoms started
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approximately four years after starting perphenazine. These feelings would come on
during periods of inactivity in the evening or at night. She had to walk around for
some time to relieve her symptoms. She had these symptoms about once a week and

they caused mild to moderate distress. Despite the severity of her RLS, she did not

atiol rself. After stopping the
i

medications the symptor ' nd severity decreased.

symptoms about threg o f : al X on s with mild severity. She
denied any family histofy of Rl 52 Her bl test esult ollows: ferritin
level=90.3 ng/

m \~ e=0.81 mg/dl,
aspartate aminotransferage (AS 5 UL and alanine ami

1

transferase (ALT)=8

U/L.
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Table 3. Demographic variables of patients taking neuroleptic drugs

30

N Mean SD Minimum | Maximum
Age (years) 90 43.44 13.320 18 75
Ferritin level (ng/ml) 6 315.950 | 206.2345 66.2 585.7
Iron level (ng/ml) ) 117:80 57.059 37 178
TIBC 5 364.80 /1.671 273 472
Iron saturation (%) » 31.2160_.1.13.07997 13.55 49.72
Duration of medicatien (years) | 94 6.43 6.02 1 27
Disease duration (years) 9% 10.1 8.674 1 40

l

Table 4. Frequency of psychiatric diseases in patients taking neuroleptic drugs

i

Diséase . N %
Anxiety f ) 2 2.0
Bipolar disorder Jl_ = 11 11.0
Delusional disorder - 4 4.0
Depression i~ 7 7.0
Major depressiontwith psychiatric symptoms 4 4.0
Neurotic excoriatibn 1 1.0
OCD* 2 2.0
Organic psychosis 7 7.0
Other Psychiatric disorder 8 8.0
Schizophrenia 52 52.0
Schizoaffective disorder 1 1.0
Saocial.phobia 1 1.0

*OCD: obsessive-compulsiyve disorder
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Table 5. Doses of psychiatric medications (in mg/day) of patients taking neuroleptic

drugs
N Mean SD Minimum | Maximum

Typical neuroleptics
Haloperidol 23 8.017 5.8321 0.5 20.0
Perphenazine 35 7 o 12.393 2 48
Chlorpromazine % 9l'oF 14.434 75 100
Flupixol depot 1 7.100 ; 7.1 7.1
Atypical neuroleptics
Risperidone 17 6.147 11°8714 0.5 37.5
Clozapine 8 23383 144.338 150.0 400.0
Avripiprazole 4 12.500 6.7700 7.5 22.5
Quetiapine 10 156.25 232.980 125 800.0
Olanzapine 1 10.00 . 10.0 10.0
Ziprasidone 4 95.00 57.446 60.0 180.0
SSRI -
Fluoxetine 17 25.29 12.307 10.0 60.0
Sertraline 3 5000 | 000 | 500 50.0
Escitalopram 1 20.90~244 . 20.0 20.0
Fluvoxamine 1 50.00
Benzodiazepines
Diazepam 2 7.00 4.243 4.0 10.0
Ativan 10 2.60 3.026 1.0 10.0
Rivotril 24 2.08 1.120 0.5 4.0
Alprazolam 1 0.50 ] 0.5 0.5
Tranxene 2 7.50 3.536 5.0 10.0
Tricyclicantidepressant
Amitryptyline 5 24.10 17.6508 0.5 50.0
Anticholinergics
Trihexyphenidyl 54 5.24 3.885 2.0 20.0
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4.3 Comparison of restless legs syndrome in Parkinson’s disease and restless legs
syndrome in patients taking neuroleptic drugs
As the prevalence of RLS is very low in both Parkinson’s disease and in
patients taking neuroleptic drugs comparison between the two groups cannot be made.

evalence of RLS in patients taking

'in both groups had a family

history of RLS. Severity ranc 7 severe in PD group and mild to

3
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CHAPTER V
DISCUSSIONS

5.1 Restless legs syndrome in Parkinson’s disease

In our study, with patients with neuropathy, malignancy, spinal cord and end-
stage renal diseases exeluded, the prevalence of RLS in PD patients is 1.6%. The
prevalence is much lowgithandthe prevalence in most countries, especially the USA
and Europe (3.3%-24%).[8,41,/15, 16] When excluding the patient with a ferritin
level of 31.9 ng/ml (patientd in table 2), which may be a cause of secondary RLS
(<50 ng/ml), the prevalence falls even furtﬁer to 0.98%.

As stated above, most of thé previOl-J:si;tuJ(;Iies have shown that the prevalence
il

of RLS is higher in patients with PD than in coﬂmrable groups of the general
population. The results of our gtudy are not c;ﬁss_i_st_e_n_t with these findings.
The low prevarlence of RLS in our study may‘b-e due to the following factors:
1) Our study echL;ded patients with conditions known to cause-secondary RLS while
many other studies.did not.[8, 11-13] In the study of Ondo et.al.[8] serum ferritin
levels were significantlylewer in RLS patients«and in the study by Krishnan et al.[9]
50% of PD patients withyRLS had serum ferritin levels <50 ng/ml and one patient had
sensory neuropathy which could also cause RLS.
2) Our patients had higher levadopa and total dopaminergic medication doses than
Subjects in the other studies.[10-13, 15, 16] This may have masked their RLS

symptoms. This may also mean that there are some ethnic influences in the amount of

dopaminergic medication needed by patients to treat PD. The mean Hoehn and Yahr
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(H&Y) of patients, both with and without RLS, in most studies are above 2 but less
than 3 as it is in our study.[9, 10, 12, 15, 16] We cannot as yet explain how this would
influence the prevalence of RLS in PD, but as it is known that genetic variants are
major risk factors for RLS[31], hence there may be some genetic susceptibility that
influences the prevalence of RLS in PD patients even though none of our patients
with RLS had a family history of RLS.

3) There may be cultural differences in reporting symptoms. Thai patients, especially
those living in the rural areas, do not usually report mild symptoms that do not disturb
their quality of life or.the symptoms that can be managed by their treatment regimen.
Abnormal sensations may have been alleviated by walking around, moving the legs or
massaging. Patients might have felt that it is not something that would be considered
abnormal or something that they should rep;o_rt to their physician as the symptoms can
go away after some manual intervention: In _aqj.di-.f-ion, they might have attributed their
RLS symptoms to the symptoms of PD, thusmumr;derl_reporting the symptoms of RLS.

4) The diagnosis of RLS is exclusively baserdj,oir_\ rhi_story and there may have been

recall bias whichiskewed the findings so that the prevalence was reported to be lower

than it actually-is.

There are a fewsstudies that specifically'determined the prevalence of primary
RLS in PD. When comparing theresults of our study to those of Nomura et al.[10]
which was conducted in Japan, the prevalence of RLS.in our study is much lower.
The prevalence of,RLS in their PD.patients was 12% while it was 2.3% in their
controls (p<0.01). Patients in their study did not have other conditions that might
cause RLS and only one patient had a serum ferritin level <50 ng/ml. This prevalence

is much higher than the prevalence of 0.98% in our study. The difference may be due
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to lower doses of levodopa and dopamine agonists used by their patients relative to
those in our study. Mean levodopa used by their patients was 510 mg/d in RLS
patients and 337 mg/d in non-RLS patients while it was 633 mg/d and 617 mg/d in
our patients. When converting their mean dopamine agonists doses (bromocriptine
equivalent) into LDED[30] (bromocriptine x 10 =47 mg/d in RLS and 60 mg/d in
non-RLS patients) it is still lower than the mean'doses of pramipexole used by our
patients converted into'LDED (pramipexole x 67 = 100.5 mg/d in RLS and 93.8 mg/d
in non-RLS patients). Reeall bias.and ethnic differences also may contribute to the

difference.

Our study supperts the findings of Eﬁe study by Calzetti et al.[15] which was
done in Italy and excludes patients with cai!Js_es of secondary RLS. It did not find any
significant difference in the prevalénce of RLS |n PD patients (3.3%) when compared
with controls (2.7%). Of note,as with all otf;(;r— st_ul_dies looking at the prevalence of
RLS in PD, is that PD patients are usually on Ie;yqdppa or a dopamine agonist, both of
which are used.ta treat RLS and PD. Hence the-prevalence may be reported as lower

than it actually-is. Moreover, the diagnosis of RLS is exclusively-based on history and

there may be a recall bias.

Some studies report the emergence of RLS after subthalmic (STN) deep brain
stimulation (DBS)[17] while othersthave reported a reduction of these symptoms.[18]
In our study therewvere five patients who had undergone STN DBS. None reported

RLS symptoms either prior to (retrospective interview) or after the surgery.
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There was no significant difference in any of the variables between PD
patients with and without RLS in contrast to other studies. Nomura et al.[10] and
Peralta et al.[16] showed that PD patients with RLS were younger and had an earlier
age at onset of PD when compared to PD patients who did not have RLS. Lee et
al.[13] found an association between duration of antiparkinson therapy and RLS and
Peralta et al.[16] found an-association between.dosesof dopaminergic medications

and RLS in their PD patients. These findings were not replicated in our study.

The definite pathophysielogy of RLS is still unknown. Since the symptoms of
RLS are responsive todopaminergic medications, abnormality in the dopaminergic
system has beenimplicated.as one of the pxocssible mechanisms. There have been
studies indirectly lgoking at the funetion of!t_he striatonigral dopaminergic system
using neuroimaging technigues suéh as funqtﬁi:g,:m;i-l magnetic resonance imaging
(fMRI), single photon emission computed to;r,;c)—gr_gphy (SPECT) and positron
emission tomography (PET) that had variablgjrie;_s‘u"_lt_s[BZ]. Most of these studies found
normal functioning of the presynaptic striatal d;)paminergic neurons[32-34]. Ina
recent study by-@onnor et al.[35], a quantitative profile of the depaminergic system
was obtained from the substantia nigra and putamen tissue from autopsies of RLS
patients and these were:€ampared with comparable tissues of the control group. This
study showed a clear patholagy: of the dopaminergic system suggesting cellular
regulation of dopamine productionthat matches iron.nsufficiency models: Autopsy
studies of RLS did hot show neurodegeneration or cell l0ss.[35] Thus; it1s possible
that RLS and PD may involve a similar group of neurons but with different

pathophysiology. In addition, RLS symptoms respond to opioids and anticonvulsants

as well but PD symptoms do not, and PD symptoms respond to anticholinergics as
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well but RLS symptoms do not.[36] This means that there must be other non-
overlapping systems involved in the pathogenesis of both the diseases. This may
explain why the prevalence of primary RLS in PD patients may not be higher than the
prevalence of RLS in the general population even though both the diseases respond to

dopaminergic medications.

The main limitation of our study'is that it looks at the prevalence of RLS only
in PD patients without any"control group and there have been no studies looking at the
prevalence of RLS in the general Thai population. Thus, we cannot definitively
conclude whether thisprevalence ishigher than the general population or not. But
looking at the prevalenge 0f0.98%, whichféquudes the secondary causes of RLS, it is
lower than or abougequal to the prevalencéli_n the general population of other Asian
countries[14, 37]. Therefore, it is Iikely that_tﬁljle ;revalence of RLS in our study is not

higher than the prevalenece of RL.Sin the gene.ralpppulation.

5.2 Restless legs'syndrome in patients taking- neuroleptic drugs

In our study, there was only one out of 100 patients taking either typical or
atypical neuroleptic drugs who had fulfilled all the four cardinal features in the
essential diagnostic critéria for RLS of the NIH=IRLSSG diagnostic criteria[2]. This
prevalence is much lower than the prevalence in the previous study done in
schizophrenic patients by Kang et al[26]. in Korea inawhich the prevalence of RLS in
schizophrenia patients taking neuroleptics was 21.4% while it was 9.3% 1n the
controls. In this study[26], even though patients with medical conditions known to
associate with RLS were excluded from the study, serum ferritin level was not

obtained in patients diagnosed as RLS. Therefore, the prevalence may be lower than
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this. The reported higher prevalence of RLS in prior study may be due to inclusion of
in-patients only. In our study, only out-patients were interviewed. Hence, as it can be
ascribed that in-patients would have a higher disease severity than out-patients,
disease severity may be one of the factors for the difference in the prevalence of both
the studies. This would support the findings ©f the study by Kang et al.[26] that RLS
could be associated with more severe psychiatrie symptoms as shown by a
significantly higher Brief Psychiatric Rating Scale (BPRS) score in their RLS patients

compared to their non-RiS patients.

The patient with RLS in ouistudy had serum ferritin level of 90.3 ng/ml (>50
ng/ml) and she did not have conditions whxiE:h could be a secondary cause of RLS
which are ESRD, liver failurg, neuropathy,“!p_regnancy and rheumatoid arthritis. Hence
the patient is likely tohave primary RLS or_Ri_!l_S-.:from other cause. When looking
carefully at the timeline of her, RES symptorr_lsz,'—shjal_.developed the symptoms
approximately four years after taking neurolggt}g§l_ This is in contrast with previous
reports of patients developing RLS soon Within- hours or days after starting
neuroleptics orafter an increase in the dosage[19-22, 24, 27]. Mereover, our patient
still had symptoms.a couple of months after stopping the medications. This is also
inconsistent with previeus:reports in which thessymptoms would go away in matter of
hours or days after stopping the medications[19-22, 24, 27]. Hence, RLS in our
patient may not have been caused by neuroleptics angsthe occurrence of her RLS
while taking neureleptics may be just coincidental with the symptoms rendered more

Severe with neuroleptic use resulting in the decrease in frequency and severity after

stopping the medication. If this was the case, the prevalence of RLS in this study
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would fall to 0%, indicating that RLS is not or very rarely caused by neuroleptic drug

use.

Neuroimaging studies of the dopaminergic system of RLS patients have
shown contradictory results. Some studies using PET and SPECT show normal
striatal presynaptic dopaminergic binding[34; 381 while the others have shown
reduced 18F-dopa uptake[39] though not as much as in Parkinson’s disease patients.
Furthermore, reduced striatal posisynaptic dopamine type 2 (D2) receptor binding was
reported in some studies using “C-raclopride PET[39] and [1231] IBZM SPECT[34]
scans while it was normal in some[33]. Autopsy studies of striatonigral dopaminergic
system and of AX1 neurons have not showﬁ neuronal 10ss[35, 40]. From the
abovementioned evidence, it appears-that dlllepaminergic involvement in RLS is much
more complex than just ascribiﬁg i;[ to lack -(:){;joar:)amine or impaired dopamine

il
receptor binding, or merely dopamine dysfungti();r}:ﬁWhether RLS is either a
presynaptic or postsynaptic dopraminergic dls;iier i_s_unclear. Nevertheless,
neuroleptics with strong D2 receptor antagonisrﬁ may not cause RLS but atypical
neuroleptics with ;veaker antagonistic activity may cause it[22,-24] (D2 and D3 are
colocalised in the basal ganglia). Thus, apart from the dopaminergic system, other
systems such as the opi6id system, as opioidsalso relieve RLS symptoms, and genetic
susceptibility.may also play an important role in neuraleptic-induced/RLS. Hence,
although dopaminergic drugs provide excellent reliefin symptoms of RLS; it may not

be that straightforward that dopamine blacking agents.should cause or precipitate

RLS.



CHAPTER VI
CONCLUSIONS

6.1 Restless legs syndrome in Parkinson’s disease

In conclusion, RLS and PD are differenidisorders but both respond very well
to dopaminergic medications. Although the etiologic link'comes from similar
responses to dopaminergie medications, our study shows a low prevalence of RLS in
PD patients. As stateddin theprevious chapter, the reasons for this may be due to the
exclusion of patients with conditions known to cause secondary RLS, a higher dose of
total dopaminergi€ drugs needed per day b-y our PD patients and ethnic and cultural
differences among patients in various studifats_. Different pathophysiology of both the
diseases may also be one of the-ma-jor facto?si ’

il

6.2 Restless legs syndromerinx patients taki_fT_Z: ng’_u_rpleptic drugs

The prevalence of primary RLS in ouf study is low, Which did not support the
hypothesis that the; state of dopamine deficiency can simply cause RLS. This evidence

further suggest that'the pathomechanism of dopamine responsiveness in RLS is

complex and that other:§ystems may be involved in the pathophysiology of RLS.

6.3 Limitations and Future Research
I.' This studysJooks at the prevalence of RLS only in PD patients and patients
taking neuroleptics without any control, so the prevalence of these two groups
cannot be compared with the prevalence of normal Thai population. Moreover,

to the best of our knowledge there has been no study looking at the prevalence



41

of RLS in Thai population but there are a few studies looking at the prevalence
of RLS in Asian population[14, 37].

ii.  There may be cultural differences in reporting the symptoms. Some people
may report very mild symptoms while some may not report a more
bothersome symptoms.

iii.  The questionnaire which had been transiated.n Thai have not been properly
validated. People of different soCio-economic status may interpret the

questions differenily.

Despite these limitations our study will be useful since motor restlessness in
PD patients is usually attributed to PD symptoms and in patients taking neuroleptics
to akathisia. Awareness of RLS and‘propermanagement of the condition can improve
the quality of life of patients. -
n
Future researchers may validate the guestionnaire and have a control

population to reduce these limitations.

6.4 Research Bengfits and Applications

Despite these limitations and variable findings, these studies are
important since motar restlessness in PD patients is usually attributedto PD
symptoms and to akathisia in patients taking neuroleptics. RLS can causesnederate to
severe distress In PD patients as shown. in our study, therefore attention should be
paid to the symptoms and proper treatment of RLS. In cases where diagnosis of RLS
is made, serum ferritin should be checked and possible causes of iron deficiency and

other causes of RLS should be sought.
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Appendix B
Information Sheet for Volunteers and Consent Form
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Appendix C
Case Report Form
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Appendix D
(Thai version of the Cambridge-Hopkins Restless Legs Syndrome Short Form 2
Diagnostic Questionnaire (RLS-SFDQ13))
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Appendix E

Example of abnormal sensations
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Translated from: Restless lec J" I’: /dfome: criteria, special considerations, and

epidemiology. A report from the re jagnosis and epidemiology workshop at the

National Institutes of Health

ﬂUEI’J'VIEWl?WEﬂﬂ‘i
awwmﬂmum'mmaﬂ

58



Appendix F

English version of the questionnaire
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Cambridge- Hopkins Restless Legs Syndrome
Short Form 2 DIAGNOSITC QUESTIONNAIRE

(RLS-SFDQ13)

Please read the Information Sheet before consenting to paricipate by completing the questionnaire and note
that there are contact details available for further information and advice. This questionnaire is completely

voluntary,. All information obtained will be confidential and no'information identifying

you will be released to

anyone other than the research staff working on this project. Mothingyou say on the questionnaire will be

added to your medical records.

Answer the questions as completely.as you can. Please eircle the one bestanswer to each question thus: (T

1. Do you have, or have you had, recurrent uncomfortable feelings or sensations in your legs *Yes
while you are sitting or lying down? *No
2. Do you, or have you had, areﬂlrrentpwdurmgem ove your legs while you were *Yes
sitting or lying down? : W ] *No
quarmmed?’E‘;taaﬂH rmMmthecmnA(sz.?)
Section A: this section is al;out these feelings
3. Are you more likely to have t fealings when you ar&;gshng {either sitting or | O Resting
lying down) or when you are physically active? O Active
4. Ifymgetupornmeamundwhﬂnyouhmeﬁ&;efeerui}sduﬂne;efeelmgs O Yes O No
get any better while you adually keep moving? O Don't know

O Moming O Mid-day

5. Which times of day are thesafedlings in wur Iegs most Ii:el'l_.r to ocour?
{Please dirdle one or more than one} : e

F “f

-
§ o
B d‘-l

i di

O Afternoon O Evening
O Night

O About equal at all
times

6. Will simply changing leg position by i ltsel’i mmewmm corﬂn;ungirﬂ:: move
usually relieve these feelings?

m—"

O Usuzlly relieves
O Does not usually relieve

f;' - O Don't know
Tt o o
7a. Are these feelings ever due to musde cramps? 40 Yes O No
- “{+@ Don't know
7b. If so, are they aways diermustetramps? - O Yes O No
w A |+0  Don't kmow
8. Do these feelings occur onfiswhen sitting or only when lying down? O Neither

O Only when sitting

O Only when lying down

O Both when sitting and
when lying down.

9. When you actually-experience the feelings in yourjlegs; how distressingare they?

& Not-at all distressing
O A litde bit

O Moderately

O Extremely distressing

10 In the past 12 months, how often did you expenerice these feelings inyour legs?
(please circle only one answer)

O Bvery day,

O 4-5 days per wk
0 2-3 day's per wk
O 1 dayper wk

O 2 days per month
O 1 day per month or

less
O Never

11. Approximately how old were you when you first noticed these feelings in your
legs?( please write age)
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