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ABSTRACT
BACKGROUND
Co-carbidopa was the first drug introduced for restless leg syndrome. But its use is not advocated much due to increased incidence
of augmentation amongst the users. The first dopaminergic drug that was used in the treatment of RLS was co-carbidopa. However,
it was noted in subsequent studies that there was a decline in the efficacy of co-carbidopa and there was an increase in the
frequency, duration and intensity of symptoms with increased duration of co-carbidopa therapy which was termed as
"augmentation". We wanted to define the role of co-carbidopa therapy in Chronic Restless Leg Syndrome and its association with
augmentation.
2Assistant

METHODS
30 patients of chronic RLS were selected according to the IRLSSG criteria. They were treated with co-carbidopa. Their IRLSSG
scores were monitored at baseline, 2 months and 6 months. Every month, the patients were monitored according to Max Planck
Institute criteria for development of augmentation. If the patients develop augmentation, they were treated with Gabapentin. The
IRLSSG scores were compared for treatment efficacy.
RESULTS
10 of 30 (33.3%) patients developed augmentation. The remaining 20 patients had statistically significant reduction in IRLSSG
score at 2 months (p=0.003) and 6 months (p =0.009).
CONCLUSIONS
Co-carbidopa may be an effective therapy in chronic daily restless legs syndrome as suggested by the good response in our study.
The incidence of augmentation amongst South Indian population may not be as high as the western literature. Restless legs
syndrome can be easily mistaken for small fibre neuropathy of Diabetes Mellitus and subsequent treatment with tricyclic
antidepressants may worsen their symptoms.
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BACKGROUND
Prevalence of restless legs syndrome is 1.9–4.6% of
Restless legs syndrome is a neurological sensorimotor
European and North American general populations in
disorder that is characterized by an irresistible urge to move
epidemiological studies.5 The first dopaminergic drug that
the lower limbs at rest, and it is frequently accompanied by
was used in the treatment of RLS was co-carbidopa. However,
nocturnal parasthesiae.1 This has been a common disorder
it was noted in subsequent studies that there was a decline in
affecting sleep and health for decades.2-4 Chronic restless legs
the efficacy of co-carbidopa and there was an increase in the
syndrome is defined as restless legs syndrome with
frequency, duration and intensity of symptoms with
symptoms that would occur on average at least twice weekly
increased duration of co-carbidopa therapy which was
for the past year when not treated.
termed as "Augmentation ". The first line of treatment
nowadays is dopamine agonists. Augmentation is noted to
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symptoms of restless legs syndrome and it is treated by
decreasing the dose of co-carbidopa/dopaminergic agonists
or by addition of α2δ ligands (Gabapentin)/benzodiazepines.
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Since the advent of dopaminergic agonists (Pramipexole and
Ropinirole) and due to the increased incidence of
augmentation, co-carbidopa is advocated only as second line
therapy in restless legs syndrome with intermittent
symptoms. There are only a few studies on the incidence of
augmentation secondary to co-carbidopa therapy in Indian
population. The study aims to define the role of co-carbidopa
therapy in chronic daily restless legs syndrome and the
incidence of Augmentation in study population in South India.
METHODS
This study was performed as a single centred, uncontrolled
clinical trial over a period of 1 year. All patients who satisfied
the criteria of Restless leg syndrome who attended Neurology
OPD in Stanley medical College and hospital were included in
the study. Before including any patient in the study, a
voluntary written informed consent was taken from the
patient. 30 patients above the age of 18 years who had
evidence of restless legs syndrome according to IRLSSG
(International Restless leg syndrome society guidelines)
criteria7 were selected. Only the patients with chronic
restless legs syndrome (Symptoms when not treated would
occur on average at least twice weekly for the past year) were
included in the study. Patients who fell in the group of
intermittent restless legs syndrome according to IRLSSG
criteria (Symptoms when not treated would occur on average
<2/week for the past year, with at least five lifetime events)
were excluded from the study even if they met the inclusion
criteria for restless legs syndrome. For all the patients
included in the study baseline complete blood count, renal
function tests, serum ferritin, fasting blood sugar, post
prandial blood sugar and HbA1c were performed. A nerve
conduction study was done for all the patients in the study
group to evaluate for presence of underlying neuropathy.
Patients with both chronic Primary and chronic Secondary
restless legs syndrome (Secondary to Diabetic neuropathy,
renal failure, Iron deficiency anaemia, Parkinson disease)
were included in the study. Co-carbidopa was started for all
the selected patients. The starting dose of Co-carbidopa was
(100 mg + 10 mg) in two divided doses and was titrated up to
a maximum dose of (300 mg + 30 mg)/day in three divided
doses. The criteria for up titration of syndopa was to
eliminate all symptoms of restless legs syndrome in the
patient and once symptoms are alleviated to keep the same
dose as maintenance. Patients were reviewed every month
for over a period of 6 months. Dose titration was done
throughout the study period to help alleviate the restless legs
syndrome symptoms in patients. IRLSSG scores were
monitored at baseline, 2 months and 6 months. The patients
were enquired about the presence of symptoms of
Augmentation every month using MPI (Max Planck Institute)
criteria.8 If patients developed Augmentation, co-carbidopa
was stopped and replaced with Gabapentin. Gabapentin was
started at 300 mg bedtime dose and titrated according to
patient's restless legs syndrome symptoms.
Statistical Methods
For numerical variables like age they are expressed in means
and standard deviations and rest of the variables are
expressed in proportions. For continuous variables paired t
test is used to find the association. P value <0.05 was
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considered as statistically significant. SPSS software version
17 was used for the calculations.
Sample Selection
30 patients were selected according to the IRLSSG criteria. Of
the 30 patients selected, 20 were females and 10 were males.
Mean age of symptom onset was 52 years. 24 of the 30
patients had Type 2 Diabetes Mellitus, all of whom had
underlying neuropathy as evidenced by clinical examination
and Nerve conduction study according to the AAN, AANEM
and AAPMR guidelines for diagnosis of Diabetic Neuropathy9
Mean HbA1c was 8.5 in patients with Diabetes. Renal function
tests were normal in all the patients. The remaining three
patients who did not have Type 2 Diabetes Mellitus did not
have any other co- morbidities and were included as chronic
idiopathic restless legs syndrome.
RESULTS
10 out of 30 patients (33.3%) of patients treated with cocarbidopa developed Augmentation according to Max Planck
Institute criteria. Of the ten patients who developed
augmentation, 6 had underlying Diabetic neuropathy and 4
patients had primary restless legs syndrome. All the five
patients who developed Augmentation were on 330 mg of cocarbidopa. The mean duration taken for development of
Augmentation in these patients was 2 months. There was no
statistically significant correlation between development of
Augmentation and mean blood sugar levels or with the
duration of Diabetes in patients with underlying diabetic
neuropathy. The symptoms of Augmentation reduced with
treatment with Gabapentin in all 10 patients. The mean dose
of Gabapentin used for Augmentation in all these patients to
alleviate symptoms was 600 mg. Of the remaining 20
patients, there was a statistically significant reduction in
IRLSSG score from baseline to that at 2 months (p=0.003) and
at 6 months (p=0.009) while on co-carbidopa therapy. No
significant side effects were documented due to co-carbidopa
therapy.
DISCUSSION
Restless leg syndrome has a prevalence of 2% in Indian
population 10,11 It is diagnosed with help of different clinical
criteria. IRLSSG criteria is a standard accepted clinical
criterion for restless legs syndrome and states that the
following five essential points be met to be termed as restless
leg syndrome1. An urge to move the legs usually but not always
accompanied by or felt to be caused by uncomfortable
and unpleasant sensations in the legs.
2. The urge to move the legs and any accompanying
unpleasant sensations begin or worsen during periods of
rest or inactivity such as lying down or sitting.
3. The urge to move the legs and any accompanying
unpleasant sensations are partially or totally relieved by
movement, such as walking or stretching, at least as long
as the activity continues.
4. The urge to move the legs and any accompanying
unpleasant sensations during rest or inactivity only
occur or are worse in the evening or night than during
the day.
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The occurrence of the above features are not solely
accounted for as symptoms primary to another medical
or a behavioural condition (e.g., myalgia, venous stasis,
leg oedema, arthritis, leg cramps, positional discomfort,
habitual foot tapping).

Supporting Features
RLS has a motor symptom periodic leg movements (PLMs)
and also several clinical patterns that would support a
diagnosis, especially when the diagnostic certainty is lacking.
Periodic Leg Movements (PLM)
PLMs are stereotyped, repetitive, withdrawal-like movements
of the legs that occur when one is sleeping and so they are
called periodic limb movements of sleep (PLMS). PLMs also
happen during awake period. In contrast, PLMs during
wakefulness, measured by suggested immobilisation test
(SIT), has high sensitivity along with specificity for RLS,
especially if patient has been evaluated many times and also
in addition has subjective leg discomfort scores in multiple
suggested immobilisation tests. To measure PLMs during
wakefulness with SIT is another valid way to evaluate the
severity and response of treatment in case of RLS.
Treatment Response
Many of the RLS patients do show at least minor initial
clinical betterment from dopaminergic drugs or alpha 2 delta
ligands, such as levodopa, dopamine agonists or Pregabalin.
Large trials of diverse patient populations have showed good
clinical response to dopamine agonist medication in around
60% of patients who participated. So, in general practice, an
inability to respond favourably to dopaminergic drugs should
raise doubts about accuracy of diagnosis but it does not
always exclude a diagnosis of RLS. But, since non-responders
to dopaminergic drugs exist but rare, compliance of the
patient, and concomitant drugs that are taken by the patient
should be checked.
Lack of Profound Daytime Sleepiness
Patients who suffer from moderate to severe RLS have long
duration short sleep times but usually they do not report of
daytime sleepiness which would be expected for so much of
sleep loss. They usually have mildly elevated but normal
Epworth Sleepiness Scale.
Local brain iron level is believed to play an important role
in RLS pathophysiology. Decreased dopamine receptors are
found in iron deficiency and it contributes to the deficient
brain dopaminergic transmission12. Hence it was
hypothesised that a relative dopaminergic dysfunction might
lead to impairment in medial pain system and cause the
uncomfortable symptoms noted in restless legs syndrome.13
In addition to this central theory, the increased occurrence of
restless legs syndrome symptoms in patients with peripheral
neuropathy led some people to postulate the role of
peripheral nervous system dysfunction to contribute to
restless legs syndrome symptoms.14
In a study by Allen et al 59% of patients treated with cocarbidopa reported Restless leg syndrome associated
augmentation effect.6 Hogl et al reported that augmentation
occurred in 60% of patients treated with co carbidopa.15 In
our study augmentation occurred only in 33.3% of the
patients treated with co-carbidopa. It was also noted that the
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mean co carbidopa dose in the patients who developed
augmentation was 330 mg (300 + 30) in study by Hogl et al.
They also reported a median of 71 days for development of
augmentation in a group of patients. These findings were in
concordance to our study. These studies were performed in
patients with idiopathic restless legs syndrome whereas in
our study, a significant number of patients (24 out of 30
patients -80% of study population) were having underlying
Diabetic Neuropathy. Among the patients with chronic
restless legs syndrome secondary to diabetic neuropathy only
6 of 24 patients (25%) of patients developed augmentation.
This goes on to underline the fact that incidence of
augmentation might be low in patients with underling
diabetic neuropathy. Among primary restless legs syndrome
patients, 4 of 6 patients (66.7%) developed augmentation.
Our study could have been confounded by the low incidence
of augmentation in secondary restless legs syndrome
patients.
In our study we have used Max Planck Institute (MPI)
Criteria for identification of augmentation. The core features
of MPI criteria areA. Basic features (All of which need to be met)
1. The increase in symptom severity was experienced on
five out of seven days during the previous week
2. The increase in symptom severity is not accounted for by
other factors such as a change in medical status, lifestyle
or the natural progression of the disorder;
3. It is assumed that there has been a prior positive
response to treatment. In addition, either B or C or both
have to be met:
B. Persisting (although not immediate) paradoxical
response to treatment
RLS symptom severity increases sometime after a dose
increase, and improves sometime after a dose decrease
Or
C. Earlier onset of symptoms8
Recent treatment guidelines for treatment of restless legs
syndrome do not favour use of co-carbidopa inpatients who
fall under the category of chronic daily restless legs
syndrome according to IRLSSG guidelines and instead
advocate use of dopaminergic agonists. The reason stated for
this being the high incidence of augmentation associated with
co-carbidopa therapy. But since the incidence of
augmentation in our study population is low and since the
drug was effective in patients with chronic restless legs
syndrome, it raises another important question whether cocarbidopa can be used as a first line agent in chronic daily
restless legs syndrome especially in a resource limited
country like India. It also emphasises on the need for local
guidelines for restless legs syndrome therapy.
The treatment options available for augmentation include
splitting up of dopamine agonists to a twice daily dosing or to
change to an alternative dopamine agonist or to switch to an
alpha 2 delta ligand (Pregabalin or gabapentin). In our study
we have switched over the patients who developed
augmentation to Gabapentin 300 mg at bedtime. All the 5
patients who developed symptoms of Augmentation
responded well to Gabapentin.
Of the 24 patients of secondary restless legs syndrome
with underlying Diabetic neuropathy 10 patients were

J. Evolution Med. Dent. Sci./eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 8/ Issue 23/ June 10, 2019

Page 1818

Jemds.com

Original Research Article

treated elsewhere for diabetic neuropathy with tricyclic
antidepressants. The treatment offered in our centre
consisted of stopping the tricyclic antidepressants (Due to the
possible worsening secondary to anticholinergic properties)
and starting on co-carbidopa. All patients reported prompt
relief of their symptoms within first week of initiation of cocarbidopa as evidenced by increased quality of sleep and
decreased night time symptoms.

[6]

CONCLUSIONS
Co-carbidopa may be an effective therapy in chronic daily
restless legs syndrome as suggested by the good response in
our study. The incidence of augmentation amongst South
Indian population may not be as high as seen in western
literature. Restless legs syndrome can be easily mistaken for
small fibre neuropathy of Diabetes Mellitus and subsequent
treatment with tricyclic antidepressants may worsen their
symptoms. Hence correct identification of this treatable
disorder becomes important to provide comfort to the
suffering patient.

[8]
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