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Twenty-four Parkinson's disease (PD) patients who had planned to fast during the 2016 Ramadan were included in this observational study. Twenty patients fasted during the whole Ramadan. Six were able to abstain from drug intakes from dawn to dusk; the others needed 1 or 2 intakes of L-DOPA during the day. There were no serious side effects reported during the Ramadan period. Compared to before Ramadan, there were no significant changes after the fasting period in quality of life (PDQ 39), non-motor symptom scale or clinical impression of severity index scores.

Introduction

Parkinson's disease (PD) is a neurodegenerative disease for which there are effective treatments, allowing good to fair control of symptoms for many years. The aim of medical treatment is to make up for the progressive loss of dopamine in the brain. This can be achieved by two main categories of drug: L-DOPA, a precursor of dopamine, and dopamine agonists. Depending on the severity of the disease and the patient's tolerability profile, L-DOPA or dopamine agonists can be used alone or in combination. Other drugs (monoamine inhibitors, catechol-O-methyl transferase inhibitors or amantadine) are often added to optimize the results [START_REF] Lees | Parkinson's disease[END_REF]. When L-DOPA is used, which is the case in most patients, several daily drug intakes are necessary.

Although the Islamic practice of fasting during Ramadan is not mandatory in the case of chronic disease [START_REF]The Holy Quran. Sura[END_REF], thousands of Muslims with PD around the world continue to observe the practice. To our knowledge, no studies have yet analyzed how these patients manage this dietary restriction period (believers abstain from food and drink between dawn and dusk and thus abstain from oral drug intake) and what impact it has on the disease.

We undertook an observational study of PD patients who had decided to fast during the 2016 Ramadan. We analyzed how the patients adapted their medical treatment and we assessed their PD symptoms and the impact of the disease before and after the Ramadan period.

Methods

Twenty-four consecutive patients seen in the outpatient department of Ibn Sina Hospital (Kuwait) in May 2016 were included. Inclusion criteria were: patients suffering from idiopathic PD according to the United Kingdom PD Society Brain Bank (UKPDSBB) criteria [START_REF] Hughes | Accuracy of clinical diagnosis of idiopathic Parkinson's disease: a clinico-pathological study of 100 cases[END_REF], planning to fast during the 2016 Ramadan, and not demented (MMSE>24). All patients signed an agreement for a second visit (follow-up visit) in the 2 weeks following the end of Ramadan and for their (anonymized) data to be used for analysis in a study. The patients were informed about the risk of fasting and the fact that fasting is not mandatory in the case of chronic disease. The clinical assessment was performed at inclusion and at the follow-up visit and included the following tests: Hoehn and Yahr staging, PD questionnaire (PDQ39) [START_REF] Peto | The development and validation of a short measure of functioning and wellbeing for individuals with Parkinson's disease[END_REF], non-motor symptoms questionnaire (NMSQ) [START_REF] Chaudhuri | An international multicenter pilot study of the first comprehensive self-completed non motor symptoms questionnaire for Parkinson's disease: the NMSQuest study[END_REF] and clinical impression of severity index (CISI) [START_REF] Martínez-Martín | The Clinical Impression of Severity Index for Parkinson's Disease: international validation study[END_REF]. Detailed information about PD treatment before, during and after Ramadan was collected. Data are expressed as mean (range or SEM). Means were compared using the Wilcoxon signed rank test. Significance was set at 0.05.

Results

Patient characteristics

Patients (10 females, 14 males) had a mean age of 59.9 years (range: 33-79). Mean disease duration from diagnosis was 5.7 years (1-20). Disease severity was mild to moderate with a mean 1.8 (0-3) Hoehn and Yahr score in the 'on' stage. The treatment varied greatly from one patient to another depending on disease severity: two patients with early PD received dopamine agonist (DA) monotherapy, seven patients were treated with L-DOPA only and 15 patients received a combination of DA and L-DOPA (for details of treatment, see supplemental Table ). The mean daily L-DOPA equivalent dosage (LED) [START_REF] Tomlinson | Systematic review of levodopa dose equivalency reporting in Parkinson's disease[END_REF] was 801 mg (150-1,584). Three patients were also treated with continuous subthalamic deep-brain stimulation.

Treatment adjustment during Ramadan fasting period

In order to fast, patients tried to adapt their treatment with one drug intake at dawn before sunrise and one at dusk after sunset, and an increased drug dosage for these intakes. For the adjustment they were helped by one of us (WAK). During the first week of Ramadan, three patients stopped fasting: two because of a bothersome worsening of PD symptoms and one because of a disequilibrium of diabetes and hypertension. One patient was unable to attend the post Ramadan visit and was therefore excluded from the analysis.

Among the 20 patients who fasted during the whole of Ramadan, five were able to abstain totally from eating and drinking, including medication, and received treatment at dawn and at duskand had no other drug intakes during the day; the others, in addition to treatment at dawn and at dusk, needed to take 1 or 2 intakes of L-DOPA in between. In doing so, seven patients followed exactly the same treatment schedule as before Ramadan, and abstained from food and fluids apart from a small amount of water at the time of drug intake when required, 11 decreased their daily LED (4-37%) and two increased it (both by 7%) (treatment details are shown in the Table ). Due to the small number of patients, it was not possible to compare the five patients who followed a strict daily fast with the others. All these five patients, except for one who was being treated with subthalamic deep brain stimulation, were at an early stage of the disease (less than 7 years' disease duration and less than 1,000 mg daily LED).

Impact of fasting on Parkinson's disease symptoms

There were no serious side effects reported during the Ramadan period and the days preceding the post Ramadan visit. No hyperthermia was reported by the patients, including the 11 patients who had a rapid decrease in their antiparkinsonian treatment. There was no marked change in patients' weight during the Ramadan period. Most patients reported increased fatigue and some worsening of parkinsonian symptoms, though not severe enough for them to break their fast. Twenty patients thus observed the whole Ramadan fast. There were no significant changes in PD symptoms or in the impact of the disease after the Ramadan period compared to before Ramadan (n = 20): PDQ 39: 40. After the end of Ramadan, two patients (patients 10 and 17) who had switched to a rotigotine patch to replace part of their regular antiparkinsonian treatment wanted to continue this dopamine agonist. All the other patients resumed their usual antiparkinsonian treatment.

Discussion

Fasting during Ramadan appears to be feasible and safe for patients suffering from mild to moderate PD. The 2016 Ramadan fast occurred in June, thus was not easy to observe in Kuwait with a long period of dietary restriction from about 3:30 am to 7 pm and hot temperatures (between 25° and 50°C). Despite an increase in fatigue and a worsening of PD symptoms, the vast majority of patients in our series were able to observe the full month of fasting. Among them, about one third observed a strict fast without any drug intake from dawn to dusk; the others kept their treatment unchanged or reduced it but maintained 1 or 2 daily intakes. Several factors might explain the ability of these patients to observe a total or a partial fast during the Ramadan with, in some cases, a decrease in their daily dosage of treatment: the intake of antiparkinsonian drugs without any food leads to their better absorption, and thus may render the drugs more effective; the reduction of physical activities and the general feeling of wellbeing associated with the Holy month. Interestingly, none of the patients developed hyperthermia, even those patients who rapidly decreased their antiparkinsonian treatment. A sudden reduction or complete discontinuation of antiparkinsonian treatment is associated with a risk of a neuroleptic malignant-like syndrome that can even be life threatening [START_REF] Friedman | A neuroleptic malignant like syndrome due to levodopa therapy withdrawal[END_REF][START_REF] Ikebe | Prevention and treatment of malignant syndrome in Parkinson's disease: a consensus statement of the malignant syndrome research group[END_REF]. We would, however, like to stress the importance of reminding patients to decrease their antiparkinsonian treatment progressively and under medical control. No deleterious impact on PD features or on the burden of disease was observed in the two weeks following Ramadan.

The use of extended-release dopamine agonist or of a transdermal patch of dopamine agonist appears to be a useful way of reducing the need for an oral drug intake during the day, subject to patient tolerability. In a recent review, we proposed a decisional tree to guide the drug adjustments that can be proposed to PD patients wanting to fast during Ramadan [START_REF] Damier | Recommendations for the Treatment of Patients With Parkinson Disease During Ramadan[END_REF].

Our study has the limitations of an observational study on a small series of patients. In view of the number of Muslims with PD and the risk of poorly controlled changes in antiparkinsonian treatment, it would be of great interest to assess in a larger series the feasibility and the safety of the guidelines that we recently suggested.

Conclusion

With some treatment adjustments, patients with mild to moderate PD appear to manage Ramadan fasting well without serious damage to their health. Such an encouraging observation will, however, need to be confirmed in larger studies. Patients need to be informed about the risks associated with strict fasting in a disease such as PD.
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