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Background

Restless legs syndrome (RLS), either idio-
pathic or secondary, is a common senso-
rimotor disorder with a reported preva-
lence of 6-12% among the population in
western countries [4]. It is characterized
by strong unpleasant sensations, a near-
ly irresistible urge to move the legs in the
evening or at night and temporary or par-
tial relief of symptoms can be achieved by
moving the legs or walking [3]. The asso-
ciation between iron deficiency and the
development of a secondary form of RLS
is acknowledged [10, 17] and it could be
shown that the severity of RLS symptoms
correlated with the degree of iron defi-
ciency [10]. It is assumed that iron defi-
ciency impedes the synthesis of dopa-
mine, which is involved in the pathophys-
iology of RLS [10]. The prevalence of RLS
increases with age and is found in 10 % of
patients > 65 years old [8]. Furthermore,
iron deficiency is more common in geri-
atric than in younger patients [18].

The current standard treatment of RLS
is administration of dopaminergic agents
[16] but with the limitation of symptom
augmentation [2] due to the therapy. An
occurrence of iron deficiency might even
enhance symptom augmentation [19];
therefore, further studies should address
the optimization of treatment options in-
cluding the substitution of iron as a causal
therapy approach in RLS associated with
iron deficiency. Data regarding oral ad-
ministration of iron are controversial [9,
23] and there are only a few studies on i.v.
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iron administration [15]. A recent obser-
vational study showed an improvement
of the mean IRLS score from 30.1+£5.9 to
23.1+£9.5 (p=0.001) by i.v. iron adminis-
tration but not specifically in geriatric pa-
tients [15]. At present there is no study
known to the authors that addressed the
efficacy of i.v. iron therapy in geriatric RLS
patients. The findings in terms of an iron
substitution are based on few data [21] and
make it difficult to issue a general recom-
mendation regarding substitution therapy.
According to current data [16] iron sub-
stitution is generally recommended in the
case of RLS associated with iron deficien-
cy; however, i.v. iron administration is not
generally recommended due to a lack of
data. In the present prospective non-inva-
sive observational study the effect of i.v.
iron administration on the clinical symp-
toms in geriatric outpatients with RLS was
investigated.

Methods

A bicentric observational study of geriat-
ric outpatients (age =65 years) was per-
formed. The study was approved by the
local ethics committees (University Hos-
pital Cologne, reference nr. 12-273 and
University of Ulm, reference nr. 309/13).
Patients were recruited from members of
the German RLS patient support group
(PSG) and from patients of an RLS out-
patient department. All included patients
gave written informed consent to partici-
pate. All patients fulfilled the revised es-
sential criteria for the diagnosis of idio-
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pathic RLS defined by the International
RLS Study Group (IRLSSG) [3]. In 2011
the IRLSSG revised the essential diagnos-
tic criteria and included a fifth principal
criterion requiring the typical RLS symp-
toms to be without doubt not associated
with other medical or behavioral condi-
tions (http://irlssg.org/). In this observa-
tional study the inclusion criteria were pa-
tients with RLS receiving a medically pre-
scribed i.v. iron therapy due to an iron de-
ficiency, i.e. ferritin <50 pg/l or transferrin
saturation (TFS) <16 % as well as no oth-
er iron therapy within 2 weeks prior to the
study. Exclusion criteria were an adminis-
tration of oral iron therapy or participa-
tion in another study.

During the study the IRLS score [22]
was assessed three times: immediately af-
ter i.v. iron administration (baseline ty),
2 weeks after i.v. iron administration (t;)
and 12 weeks after i.v. iron administration
(t2). Additionally, blood levels of ferritin
and changes in RLS medication were re-
corded. Details of the RLS medication and
on demand medication (fast-acting med-
ication for exacerbation of RLS) are given
in @ Table 1.

The patient characteristics are shown
in a @ Table 2. The impact of RLS on ac-
tivities of daily living (ADL) was assessed
by analysis of the answers to question no.
9 of the IRLS score. Due to the observa-
tional study design and for ethical rea-
sons, no placebo control group was in-
cluded. The statistical analysis was per-
formed using the statistical software SPSS


http://crossmark.crossref.org/dialog/?doi=10.1007/s00391-015-0984-y&domain=pdf&date_stamp=2015-11-19

Table 1 Restless legs syndrome medication of the patients in the study

Drug Chronic medication

Dopa + decarboxylase inhibitor

(number of patients and %)

On demand medication
(number of patients and %)

Levodopa + carbidopa 10 (59%) 5(29%)
Dopamine agonists

Pramipexol 13 (77 %) 3(18%)
Rotigotine 1(6%)

Ropinirole 1(6%)

Piribedil 1(6%)

Cabergoline 1(6%)

Analgesics

Opioids 7 (41 %) 1(6%)
Non-opioids 13(77 %)

Anticonvulsants

Pregabalin 1(6%)

Clonazepam 1(6%)

Table 2 Characteristics of the patient population in the study

Patient Age No. of No. of IRLS score IRLS score
(years) medications  comorbidities question9att, question9att,;
1 69 5 3 4 2
2 72 7 5 3 2
3 72 2 2 2 2
4 85 6 3 4 3
5 69 3 2 3 3
6 74 5 2 4 3
7 70 0 2 2 2
8 87 14 14 4 1
9 66 5 6 3 3
10 75 5 3 3 2
1 72 5 4 4 3
12 75 6 7 4 2
13 66 6 4 3 2
14 75 18 1 4 3
15 66 0 2 3 2
16 77 6 4 4 2
17 74 4 3 3 2

Table 3 International restless legs syndrome score and change of score

Time International restless legs syndrome score  p-value* Effect size
Mean+SD Median (IQR)

0 weeks 30.2+4.3 30(28-32)

2 weeks 20.2+4.7 22 (16-24)

12 weeks 23.2+6.6 26 (16.5-28)

0-2 weeks 10.0+4.7 9(6.5-13.5) <0.001 =21

2-12 weeks —-29+50 —3(-5.5-0) 0.028 0.6

0-12 weeks 7.1£6.2 5(1.5-13.5) 0.001 =11

*Wilcoxon test, IQR interquartile range.

(Statistical Package for the Social Scienc-
es), version 22.

In this study the established IRLS score
[22] was applied to assess the severity of

RLS as well as to evaluate the effect of the
iron therapy within the time frames to-t;,
t;—t, and to—t,. The IRLS score consists of
10 questions regarding clinical symptoms
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within the recent weeks and the impact of
RLS on the quality of life and mood state.
For every question 0-4 points are given.
The RLS is divided into the following se-
verity levels: no RLS =0, mild RLS =1-10
points, moderate RLS =11-20 points, se-
vere RLS =21-30 points and very severe
RLS =31-40 points [22]. According to the
European RLS study group an improve-
ment in the IRLS score of 26 points in
comparison to a control group is consid-
ered as being clinically relevant for the pa-
tient [20]. The score shows a high inter-
examiner reliability, a high test-retest re-
liability and a high consistency [22]. The
answers to question no. 9, which refers to
the ability to carry out daily affairs, such
as satisfactory home and family life were
evaluated separately. All interviews during
this study were performed by the same in-
terviewer to avoid methodological errors.
None of the patients suffered from clini-
cally relevant cognitive limitations.

Frequencies were used for the descrip-
tion of categorical variables. As the sam-
ple size was small both mean * standard
deviation (SD) and median or interquar-
tile range (IQR) were calculated for metric
variables and comparisons of change were
performed with nonparametric Wilcoxon
tests. Effect sizes for IRLS were calculat-
ed as Cohen’s d and for ADL by Wilcox-
on tests. Correlations were analyzed with
Spearmanss rho (p).

Results

Out of more than 100 patients screened
for the study, only 17 patients met the
inclusion criteria, gave informed con-
sent and were included. Of these patients
16 were recruited from the PSG mem-
bers and 1 patient was recruited from pa-
tients of the neurological outpatient de-
partment of the University Hospital of
Ulm (13 female and 4 male patients). The
mean age was 73.2+5.9 years (median 72
years, range 69-75 years). An average of
1.8 +1.2 RLS medications were taken per
patient (B Table 2). The RLS medication
did not change over the 12 weeks in the
17 patients. The distribution of the IRLS
score and RLS severity of the patients are
presented in B Fig. 1.

Of the 17 patients 8 (47 %) had very
severe RLS at the beginning of the study
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with 31-40 IRLS points and 1 patient
had a very severe relapse of RLS after 12
weeks with 35 IRLS points. No patient
showed an IRLS score above 30 points at
t; (2 weeks after i.v. iron administration).
O Table 3 shows that there was a signifi-
cant improvement in all 17 patients with-
in the first 2 weeks and which was still re-
maining 12 weeks after treatment, with ef-
fect sizes of —2.1 and — 1.1 compared to to,
respectively; however, a deterioration of
the IRLS was observed between weeks 2
and 12 (effect size 0.6).

The individual profiles of the severity
of RLS showed that in 2 of the patients the
IRLS score relapsed to the initial level or
even higher after 3 months. In 8 patients,
the IRLS score was still slightly better but
less than 6 points better and in 7 of the
patients the improvement remained clin-
ically relevant after 3 months. The ADL
was assessed by answers to question no.
9 of the IRLS score. Improvement was
evaluated separately for this part of the
score which decreased from a median of 3
(range 3-4) to 2(range 2-3) after 2 weeks
with an effect size of —0.6 (p=0.001).

Due to the lack of data only 12 ferritin
values were determined at week 0, 4 val-
ues at week 2 and 8 values by the end of
follow-up. Ferritin values were related to
the IRLS score (B Fig. 2). The analysis re-
vealed that a lower IRLS score was associ-
ated with higher iron blood levels in this
study group. No very severe RLS (IRLS
score >30) occurred in patients with a fer-
ritin level higher than 50 pg/l and there
was a high correlation (Spearman’s cor-
relation coefficient 0.726, p <0.001). No
correlation was found between improve-
ment of the IRLS score 2 weeks after iron
infusion at ty and the baseline ferritin lev-
el (correlation coefficient 0.166, p=0.627)
(B Fig. 3).

Discussion

The rationale for this prospective obser-
vational study was to analyze the effect
of i.v. iron treatment on clinical symp-
toms in geriatric RLS patients (age >65
years) as assessed by the IRLS. The re-
sults of the present study showed a sig-
nificant mean improvement of the IRLS
score by 10 points within 2 weeks after
the first i.v. iron administration and re-
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Abstract

Background. This observational study was
carried out to investigate the effect of intra-
venous (i.v.) iron administration on the clini-
cal symptoms of restless legs syndrome (RLS)
in geriatric outpatients over 65 years old.
Methods. In this study geriatric outpatients
(mean 4.5+ 3.4 comorbidities and 5.7 £ 4.4
drugs taken) were recruited according to the
following inclusion criteria: > 65 years, diag-
nosis of RLS due to iron deficiency, i.e. ferri-
tin <50 pg/l or transferrin saturation (TFS)
<16 %) as well as no other iron therapy with-
in 2 weeks prior to the study. Of the patients
7 (41 %) received 500 mg ferric carboxymalt-
ose (FCM) and 10 patients (59 %) received
iron gluconate (62.5 mg) based on the de-
gree of iron deficiency. As assessed by the in-
ternational RLS severity scale (IRLS) symp-
toms were recorded 3 times: at the beginning
of iron therapy (to), after 2 weeks (t;) and af-
ter 12 weeks (ty).

Results. A total of 17 patients (13 female, 4
male, mean age 73.2+5.9 years) were includ-
ed. The IRLS score significantly improved in

DOI 10.1007/500391-015-0984-y
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all patients as shown by an average decrease
from 30.2 (+4.3) t0 20.2 (+4.7) (p<0.001)
after 2 weeks of i.v. iron treatment and to
23.2+6.6 (p<0.001) after 12 weeks. There
was a high correlation between ferritin values
and the IRLS score (C 0.729, p<0.001). The
part of the IRLS referring to activities of dai-
ly living (ADL) improved from a median of 3
(scores 3—-4) to 2 (scores 2-3, p=0.001) after
2 weeks (effect size —0.6).

Conclusion. In this study group of geriat-

ric outpatients i.v. administration of iron was
associated with a significant improvement
of symptoms in RLS as assessed by the IRLS
score 2 weeks after treatment. In geriatric pa-
tients with RLS associated with iron deficien-
cy, i.v. iron administration should be consid-
ered regarding improvement of RLS symp-
toms and ADL.

Keywords
Aged - Iron deficiency - Geriatrics -
Severity scale - Activities of daily living

Zusammenfassung

Hintergrund. Eswurde eine Beobachtungs-
tudie zur Untersuchung der Wirkung der int-
ravendsen (i.v.) Eisengabe auf die klinischen
Symptome des Restless-legs-Syndroms (RLS)
bei geriatrischen ambulanten Patienten tiber
65 Jahren durchgefiihrt.

Methoden. Eingeschlossen wurden Patien-
ten (4,5 3,4 Komorbiditaten, 5,7 + 4,4 einge-
nommene Wirkstoffe) gemal folgender Ein-
schlusskriterien: > 65 Jahre, Eisenmangel as-
soziiertes RLS (Ferritin <50 pg/l oder Transfer-
rinsattigung (TFS) < 16 %) sowie keine Eisen-
gabe 2 Wochen vor Studieneinschluss. Sieben
Patienten (41 %) erhielten 500 mg Eisencarb-
oxymaltose (FCM) und 10 Patienten (59 %) er-
hielten Eisenglukonat (62,5 mg) basierend
auf der Hohe des Eisenmangels. Mittels Inter-
national RLS Severity Scale (IRLS), wurde der
Schweregrad des RLS dreimal bewertet: zu
Beginn der Eisengabe (to), nach 2 Wochen (t;)
und nach 12 Wochen (t,).

Ergebnisse. Siebzehn Patienten (13 weib-
lich, 4 mannlich, mittleres Alter 73,2 +5,9 Jah-
re) wurden eingeschlossen. Der IRLS-Sco-

Intravendse Eisengabe bei Restless-legs-Syndrom. Eine
Beobachtungsstudie bei geriatrischen Patienten

re verbesserte sich signifikant bei allen Pa-
tienten, basierend auf einer Abnahme des
IRLS-Score von 30,2 (+4,3) auf 20,2 (+4,7)
(p<0,001) 2 Wochen nach der i.v. Eisenbe-
handlung und auf 23,2+ 6,6 (p <0,001) nach
12 Wochen. Der Schweregrad des RLS zeig-
te eine hohe Korrelation mit den gemesse-
nen Ferritinwerten (C 0,729, p<0,001). Der
Teil des IRLS, welcher die Aktivitaten des tag-
lichen Lebens (ADL) abbildet verbesserte sich
im Median von 3 [3-4] auf 2 [2-3; p=0,001)]
nach 2 Wochen (EffektgréBRe — 0,6).
Schlussfolgerung. In diesem geriatrischen
ambulanten Kollektiv ist eine i.v. Eisenga-

be mit einer signifikanten Besserung der RLS
Symptome nach 2 Wochen verbunden. Bei
geriatrischen Patienten mit Eisenmangel as-
soziiertem RLS sollte immer auch eine i.v.
Eisengabe zur Besserung von RLS und ADL
erwogen werden.

Schliisselworter

Alter - Eisenmangel -

Geriatrie - Schweregradskala -
Aktivitdten des taglichen Lebens

628 | Zeitschrift fiir Gerontologie und Geriatrie 7 - 2016



International restless legs syndrome (IRLS)
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sulted in a clinically relevant improve-
ment of symptoms. The effect size of —2.1
showed a strong correlation. Only 2 pa-

tion coefficient 0.166,
p=0627)

tients had an improvement less than the
required 6 points in the IRLS score after
2 weeks; however, these patients had al-
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ready started with a low IRLS score pri-
or to the i.v. iron administration (i.e. 18
and 27, respectively). The results of this
study were similar to those of previous
studies also using the IRLS score to ob-
jectify symptom improvement after iron
application in non-geriatric patients. In
these studies different iron formulations
and routes of administration were used.
Allen et al. applied 500 mg ferric carboxy-
maltose twice at an interval of 5 days [1],
the results were compared with a place-
bo group and patients with ferritin levels
up to 300 pg/l were included. The IRLS
showed a significant decrease of 8.9+8.52
versus 4.0+ 6.11 in the placebo group
(p=0.040). Earley et al. used 1000 mg iron
sucrose in a single dose [11] and there was
no difference in improvement compared
to the placebo group (IRLS decreased by
12.0+11.5 in the placebo group and by
10.1£5.1 in the treated patients). The au-
thors assumed that iron sucrose could be
less effective for replenishing iron stor-
age in the brain and bone marrow (center
of dopamine synthesis) than newer
formulations, such as ferric carboxymalt-
ose. Patients with higher baseline ferritin
levels than those of patients in this study
were also included. Grote et al. [13] ad-
ministered 1000 mg iron sucrose in a sin-
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gle dose to patients with lower baseline
ferritin levels (<45 pg/l) compared with
a placebo group. Improvement of the
IRLS score was significant after 11 weeks
(IRLS reduced by 12.2+8.3 to 9.9+11.7).
Wang et al. [23] included RLS patients
with a ferritin value up to 75 pg/l. In this
study oral iron (iron sulfate) was admin-
istered and showed a significant improve-
ment in the study group 0f10.3+7.4 com-
pared with —1.1+5.6 in the placebo group
(p=0.01). Here again patients were includ-
ed in the study depending on baseline fer-
ritin values. Hornyak et al. found a high-
er responder rate in patients with a low-
er ferritin baseline value [15]. This find-
ing could not be confirmed in our patient
group, which might be due to the relative-
ly low number of study patients with only
two patients showing a high ferritin base-
line value (45-50 pg/1).

Ferritin baseline values seem to be the
most important parameter in clinical de-
cision making regarding iron substitution
for RLS treatment. Interestingly, previ-
ous studies without significant improve-
ment after oral iron administration in-
cluded patients with ferritin baseline lev-
els >100 ug/1 [9]; however, in geriatric pa-
tients higher ferritin levels may be age-as-
sociated and might obscure an iron de-
ficiency [6]. Out of 17 patients included
in the present study 8 (47 %) were classi-
tied with very severe RLS according to the
IRLS score at the beginning of treatment.
This classification was associated with low
ferritin values, which is consistent with
the findings of Frauscher et al. [12] who
found that a low ferritin value is inverse-
ly proportional to the severity of RLS. The
concerned patients’ average IRLS score at
to of 30.2 was significantly higher than the
average score of a comparable French ge-
riatric study group (i.e. 16.6) [7], where
RLS was present in 24.2 % of the patients,
independent of their ferritin values. Our
findings further support the assumption
of an inverse correlation between RLS
symptoms and ferritin values.

In the present study an impact of iron
treatment on the performance of ADL
could be shown. The mean score for
question no. 9 of the IRLS, which refers to
the ability to carry out daily affairs, such
as satisfactory home and family life im-
proved from a median of 3 (3-4) to 2 (2-

3) (p=0.001) after 2 weeks of treatment
(effect size —0.6). Patients regained inde-
pendence and control of their private life
after treatment. The maintenance of inde-
pendence and ADL competences in geri-
atric patients is an important parameter of
treatment success.

Patients took on average 1.8+1.2 RLS
medications in addition to the standard
medication and therefore had an in-
creased risk for interactions and drug-
related adverse effects. The number of
drugs taken is an independent marker for
the appearance of iatrogenic conditions
[5] and up to 3% [14] of hospital admis-
sions of older individuals are caused by
drug interactions; therefore, the applica-
tion of i.v. iron may also be of great inter-
est in connection with a drug reduction of
polymedication in geriatric RLS patients.

Finally it has to be underlined, that in
this study none of the 17 patients includ-
ed showed any adverse reactions associat-
ed with the i.v. iron administration. Due
to a lack of data for the measurable blood
parameters, the ferritin-related increase in
clinical symptoms 12 weeks after i.v. iron
administration remains unknown. Previ-
ous studies could show a slight correlation
of a worsening of the RLS and a depletion
of iron stores [13].

In this study no differences were seen
in ferritin baseline values between the pa-
tients with durable improvement of RLS
and relapsed patients. The study also has
some limitations: the observational de-
sign partly hinders interpretability and
allocation of RLS-related symptom im-
provement exclusively to iron adminis-
tration. In addition, the pathophysiolog-
ical mechanism of the improvement can-
not be correlated with ferritin changes
due to the lack of data. There was no con-
trol group to show the difference to pla-
cebo and so the improvement cannot be
directly linked to the i.v. iron administra-
tion; however, the association is suggest-
ed by the correlation of the ferritin val-
ues to the improvement. Furthermore,
changes in the RLS on demand medica-
tion (fast-acting medication in an acute
exacerbation of RLS) were not evaluat-
ed. This could lead to an even higher dif-
ference in the IRLS score. Previous stud-
ies with no benefits of iron treatment al-
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so included patients with higher ferritin
base levels [11].

Conclusion

In summary the results of this small
study suggest that in geriatric patients
with RLS associated with iron deficiency
and no contraindications, i.v. iron admin-
istration can be effective in combination
with dopamine medication. The IRLS as
well as the ability to carry out daily activ-
ities can be improved. A subsequent re-
duction of the standard RLS medication
could also improve therapy adherence
and reduce drug interactions and hospi-
tal admissions. Further research on larger
study populations in a randomized con-
trolled setting is needed.
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Trotz erheblicher Fortschritte in der
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verlangen Patienten mit vorgeschadigten
Lungen, die eine maschinelle Atemhilfe be-
nétigen. Kommt es aufgrund der Instabilitat
solcher Patienten zu einem septischen
Schock - oftmals aufgrund einer komplexen
Infektion mit multiresistentem Erreger — ist
prompte Diagnostik und Therapie not-
wendig. In Der Pneumologe 05/2016 werden
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