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INTRODUCTION

STN-DBS is indicated in advanced PD at the stage of motor complications. Although STN-DBS has demonstrated its efficacy on quality of life by improving motor complications in these patients, it does not change the course of the disease, and cognitive decline may occur after surgery questioning its benefit/risk ratio in some patients. Follow-up of PD patients treated with STN-DBS treated has revealed levels of 25 to 31% of dementia after 3 to 5 years [START_REF] Aybek | Long-term cognitive profile and incidentia of dementia after STN-DBS in Parkinson's disease[END_REF][START_REF] Merola | Parkinson's disease progression at 30 years: a study of subthalamic deep brain stimulated patients[END_REF]. Older age, longer disease duration, and preoperative cognitive impairment have been shown to be risk factors for developing dementia after DBS. Patients with these profiles are thus not recommended for surgery [START_REF] Kim | Long-term cognitive outcome of bilateral subthalamic deep brain stimulation in Parkinson's disease[END_REF]. However, the determinants of cognitive decline post-surgery are not fully understood. The heterogeneity of its progression may also depend on environmental factors, other medical conditions, or different progression profiles related to genetic forms or genetic modifiers of the disease.

Although commonly sporadic, mutations in several genes have been found to cause monogenic forms of PD [START_REF] Lunati | The genetic landscape of Parkinson's disease[END_REF], particularly in the younger population more likely to be offered DBS surgery. The most common mutations responsible for autosomal dominant forms of PD are found in the Leucine-Rich Repeat serine/threonine-protein Kinase 2 (LRRK2) coding gene, whereas mutations in the gene encoding Parkin (PRKN) are the most frequent in autosomal recessive juvenile forms of the disease.

Heterozygous mutations in the glucocerebrosidase (GBA) gene have been shown to be the most important genetic risk factor for PD, and GBA mutation is associated with a higher risk of cognitive decline [START_REF] Sidranski | The link between the GBA gene and parkinsonism[END_REF][START_REF] Liu | Prediction of cognition in Parkinson's disease with a clinical-genetic score: a longitudinal analysis of nine cohorts[END_REF]. Considering DBS, the motor response was reported to be similar across genotypes and sporadic PD, but only a few case series evaluated long term cognitive outcomes suggesting differences among genotypes [START_REF] Artusi | Association of Subthalamic Deep Brain Stimulation with motor, functional, and pharmacologic outcomes in patients with monogenic Parkinson disease: a systematic review and meta-analysis[END_REF]. On the other hand, genetic polymorphisms have been associated 

MATERIALS AND METHODS

Patients

For this analysis, we used the data from a clinical database collected from all PD patients who 

Clinical assessment

A complete Unified PD Rating Scale (UPDRS) was carried out three months before, and one year after STN-DBS in the ON-drug and in the OFF-drug conditions during a standardized acute levodopa challenge. Before surgery, the motor disability score (UPDRS part III) was performed in the OFF-dopa condition, after a 12-hour interruption of antiparkinsonian medication, and in the best ON-dopa condition after the administration of a single suprathreshold dose of levodopa. After surgery, UPDRS part III was evaluated in the four possible conditions, the same day and in the same order: 1) ON-stimulation (with chronic stimulation measures) and OFF-dopa; 2) OFFstimulation and OFF-dopa, after stimulation had been discontinued for at least 90 minutes; 3) OFFstimulation and ON-dopa, after the administration of the same suprathreshold dose of levodopa as before surgery; and 4) ON-stimulation and ON-dopa. Dopaminergic drugs and doses were recorded at each point and converted to levodopa equivalent daily dose (LEDD) [START_REF] Deuschl | The pathophysiology of parkinsonian tremor: a review[END_REF].

Neuropsychological assessment

Neuropsychological tests were performed in the ON-dopa state preoperatively and in the ON- diagnosis for a score>13) [START_REF] Montgomery | A new depression scale designed to be sensitive to change[END_REF].

Genetic analysis

DNA was extracted from peripheral leucocytes according to standard procedures and stored at the DNA and cell Biobank at the Pitié-Salpêtrière Hospital (Paris, France). For the GBA gene, all exons and flanking intronic regions of GBA were sequenced. To avoid amplifying and sequencing the non-processed pseudogene (GBAP), 16-kb downstream of the functional gene, GBA was amplified in three large fragments (a 2972 bp fragment encompassing exons 1-5; a 2049 bp fragment encompassing exons 5-7 and a 1682 bp fragment encompassing exons 8-11) using previously described primers and a unique 64°C to 54°C touch-down PCR program [START_REF] Lesage | French Parkinson's disease Genetics Study Group, Large-scale screening of the Gaucher's disease-related glucocerebrosidase gene in Europeans with Parkinson's disease[END_REF]. For LRRK2, all 51 exons and the exon-intron boundaries were amplified and sequenced as previously described [START_REF] Lesage | French Parkinson's disease Genetics Study Group, Molecular analyses of the LRRK2 gene in European and North African autosomal dominant Parkinson's disease[END_REF]. PRKN, PINK1 and DJ-1 exons were sequenced in early-onset sporadic PD defined as patients with a disease onset under 45 years as previously described [START_REF] Lohmann | Genetic bases and phenotypes of autosomal recessive Parkinson disease in a Turkish population[END_REF]. Assay_C_16089254_10) for MAPT H1/H2 haplotype. The MAPT H1/H2 haplotype was determined as described by Zabetian and colleagues [START_REF] Zabetian | Association analysis of MAPT H1 haplotype and subhaplotypes in Parkinson's disease[END_REF] using the rs1800547 as single H1/H2 SNP to differentiate the H1 and H2 clades and three H1-SNPs (rs242562, rs3785883 and rs2435207) for which an association with PD has been demonstrated [START_REF] Skipper | Linkage disequilibrium and association of MAPT H1 in Parkinson disease[END_REF].

Statistical analysis

Patients with available genetic and clinical data at baseline (before surgery) and 12 months after surgery were included in the analysis. Patients with missing data were excluded from the analysis.

Our primary objective was to assess the effects of gene mutations on MDRS progression at 12 months. To assess the differences in MDRS score before and after DBS between patients with or without mutations in GBA, PRKN and LRRK2 genes, we calculated the difference between scores post-and pre-DBS for MDRS total score and MDRS item scores. Information on GBA, PRKN and LRRK2 gene mutations were summed up in a single variable (GPL) coded 0 for non-mutation carriers, 1 for GBA mutations, 2 for PRKN mutations and 3 for LRRK2 mutations. We performed a generalized linear model (GLM) using the MDRS difference as a response variable and mutation status as principal covariates. 

RESULTS

Patient population and genotyping

From the 387 patients with PD who underwent preoperative evaluation at the Pitié-Salpêtrière Hospital (Paris, France) from April 1997 to April 2009, 309 received STN-DBS surgery and DNA was available from 246 patients (Supplementary Figure 1). These patients were screened for mutations in LRRK2, GBA, PRKN, PINK1, DJ-1 genes as described in the methods. We found 22 patients (9%) with LRRK2 mutations, and 22 patients (9%) with at least 1 mutation of the GBA gene, two of the latter also had a LRRK2 G2019S mutation. The PRKN gene was sequenced in 156 cases of early-onset sporadic PD defined as disease onset at below 45 years age. We found 24 patients with PRKN homozygote and compound heterozygote mutations (10%), two of whom also had a LRRK2 G2019S mutation. One patient had a polymorphism in PRKN gene and a mutation in LRRK2 gene.

The PINK1 and DJ- response to levodopa at baseline with a mean response of 76±51%.

Cognitive decline in genetic PD

Our principal analysis found that GBA mutation status was the only significant genetic factor associated with MDRS change between baseline and 12 months (β= -2.51, p=0.009, Table 2) in our model adjusted for sex, age at onset of PD, PD duration until DBS, ethnicity, and baseline MDRS score. Indeed, GBA mutation carriers had a more pronounced MDRS decline after surgery (-3.2±5.1) as compared to patients with no mutation (-1.4±4.4), LRRK2 mutation (-0.9±4.8), or PRKN mutation (-0.5±2.7) (Supplementary Table 3, Figure 2). There was no significant effect of BDNF, ApoE, and MAPT polymorphisms. A significant and independent effect of age at onset (β= -0.12, p= 0.004, Table 2) and MDRS at baseline (β= -0.36, p<0.001) was detected with a greater cognitive decline in older patients and in patients with lower MDRS at baseline. The secondary analysis on MDRS subscores found a significant effect of GBA status in the initiation/perseveration MDRS subscale (β= -0.14, p=0.005) (Supplementary Table 4). An independent effect of PRKN mutation status on the attention MDRS subscale (β= -0.65, p=0.03) was observed (Supplementary Table 5).

One year post-surgery, UPDRS in Off state improved by -65%, -55%, -60%, -54% and LEDD was reduced by -65%, -50%, -58%, -67% in patients without mutation, or with GBA, LRRK2, PRKN mutations respectively (Table 1). There was no significant difference between groups post-surgery in terms of motor response to DBS (UPDRS change between Off stimulation-Off dopa/On stimulation-Off dopa) or to levodopa (UPDRS change between Off stimulation-Off dopa/Off stimulation-On dopa), or the LEDD percentage decrease, and no genetic effect on these variables in our model (data not shown). Pre and post-surgery outcomes of the DJ-1 patient, and patients with mutations in more than one gene are reported in Supplementary Table 6.

DISCUSSION

In our study, cognition was evaluated 12 months after STN-DBS in 208 PD patients including 25 GBA, 18 LRRK2, 22 PRKN mutation carriers, and 143 patients without mutation. GBA mutation status was the only genetic factor associated with cognitive decline at 12 months, independently of age at PD onset and baseline MDRS scores. This result is consistent with previous smaller case series with longer follow-up showing a higher risk of dementia in GBA PD patients after DBS [START_REF] Artusi | Association of Subthalamic Deep Brain Stimulation with motor, functional, and pharmacologic outcomes in patients with monogenic Parkinson disease: a systematic review and meta-analysis[END_REF][START_REF] Lythe | GBA-associated Parkinson's disease: progression in a deep brain stimulation cohort[END_REF][START_REF] Angeli | Genotype and phenotype in Parkinson's disease: lessons in heterogeneity from deep brain stimulation[END_REF].

We show here that cognitive decline is detectable as early as 12 months post-surgery, although not reaching threshold for dementia, despite the younger age at onset and young age at surgery in our population as compared to the general GBA mutation carriers. This early cognitive decline in young GBA mutation carriers post-surgery is consistent with prior studies showing a higher prevalence and more rapid progression of cognitive decline in older PD patients with GBA mutations, independently of DBS [START_REF] Aarsland | A systematic review of prevalence studies of dementia in Parkinson's disease[END_REF][START_REF] Winder-Rhodes | Glucocerebrosidase mutations influence the natural history of Parkinson's disease in a community-based incident cohort[END_REF]. The rate of MMSE score decline in our cohort at 1 year (-0.4 +/-1.6 in GBA-PD)

was very similar to the decline (-0.25 point/year) estimated by a predictive model in patients with GBA and without DBS [START_REF] Liu | Prediction of cognition in Parkinson's disease with a clinical-genetic score: a longitudinal analysis of nine cohorts[END_REF]. This may explain the observed early cognitive decline in our cohort, although we cannot exclude an interaction between GBA mutation and STN-DBS effects. Indeed, STN-DBS has direct effects on mood, behavior and cognition in PD [START_REF] Castrioto | Mood and behavioural effects of subthalamic stimulation in Parkinson's disease[END_REF], and has been shown to precipitate disease progression in patients with multiple system atrophy with a slow development prior to surgery [START_REF] Meissner | Outcome of deep brain stimulation in slowly progressive multiple system atrophy: A clinico-pathological series and review of the literature[END_REF]. Longitudinal comparative follow-up of GBA-PD with and without DBS would be needed to answer this question.

By contrast, other mutations were not associated with cognitive decline as previously described in smaller cohorts in patients with LRRK2 [START_REF] Schupbach | Subthalamic nucleus stimulation is efficacious in patients with parkinsonism and LRRK2 mutations[END_REF] or PRKN mutations [START_REF] Romito | High frequency stimulation of the subthalamic nucleus is efficacious in Parkin disease[END_REF]. In our cohort, PRKN was not associated with global cognitive decline (total MDRS score), but we found a significant association between PRKN and a higher attention subscore decline as previously reported [START_REF] Parsian | Parkinson's disease and Apolipoprotein E: possible association with dementia but not age at onset[END_REF]. One patient with a DJ-1 mutation had a stable cognitive status after surgery, and one case with PINK1 mutation was previously reported with a favorable outcome [START_REF] Moro | Bilateral subthalamic stimulation in Parkin and PINK1 parkinsonism[END_REF]. STN-DBS surgery was previously reported in one case with SNCA gene duplication with a good response on motor complications, and mild cognitive decline one-year post-surgery [START_REF] Antonini | Successful subthalamic stimulation in genetic Parkinson's disease caused by duplication of the α-synuclein gene[END_REF]. Polymorphisms in APOE, BDNF, and MAPT genes had no major effect on early cognitive outcome following STN-DBS.

There was no genetic effect on the motor response to levodopa nor DBS in our cohort, confirming the results of a recent meta-analysis conducted on 17 studies collating post-surgery motor outcomes in 115 genetic PD patients (46 LRRK2, 33 GBA, 18 PRKN), and 383 controls [START_REF] Artusi | Association of Subthalamic Deep Brain Stimulation with motor, functional, and pharmacologic outcomes in patients with monogenic Parkinson disease: a systematic review and meta-analysis[END_REF]. The only difference on motor response was found in PRKN patients who presented higher LEDD reduction and better response on dyskinesia than other genotypes. This result confirms the potential benefit of DBS in genetic forms of PD, including GBA, although particular attention should be paid to cognitive status prior to surgery in this population.

Our study has several limitations. Although this is the largest cohort of genetic PD with STN-DBS reported so far, the sample size remains limited and larger studies are needed to explore the potential differences of individual mutations within the same gene. We focused on cognitive outcome 12 months after surgery, but longitudinal prospective studies are needed to describe the long-term response to DBS in this population. The analysis was only performed in patients with STN-DBS, and future studies should investigate whether better results might be obtained with the GPi-DBS target that may have better cognitive outcome [START_REF] Weaver | CSP 468 Study Group, Randomized trial of deep brain stimulation for Parkinson disease: thirty-six-month outcomes[END_REF], particularly in the GBA population. Genetic testing was offered preferentially to patients with early onset PD and a familial history of PD, and genetic forms of PD is thus over-estimated in this population. However, it has been previously shown that PD patients eligible for DBS have higher prevalence of genetic forms [START_REF] Pal | Consortium on Risk for Early Onset Parkinson's Disease (CORE-PD) Investigators, Genetic and Clinical Predictors of Deep Brain Stimulation in Young-Onset Parkinson's Disease[END_REF].

Our results show that among the most common genetic forms of PD, only GBA mutations are associated with a more pronounced cognitive decline after STN-DBS, detectable as early as 12 months post-surgery, independently of other clinical factors, and despite normal cognitive status prior to surgery. In patients with GBA mutations, a careful neuropsychological evaluation is mandatory prior to surgery, and the benefit of surgery on motor complications should be balanced with the higher risk of cognitive decline. Systematic genetic testing may be recommended prior to DBS, particularly in patients with mild cognitive impairment, to advise future risk of cognitive decline post-surgery. However, large longitudinal studies with long-term follow-up are needed in PD patients undergoing DBS to investigate the effect of individual mutations in each gene. 
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  stimulation and ON-dopa state postoperatively. Global cognitive efficiency was assessed using the Mini Mental State Examination (MMSE) (range 0-30) and the Mattis Dementia Rating Scale (MDRS) (range 0-144), with low scores indicating worse cognitive performance. The MDRS was subdivided into attention, visuo-constructive skills, executive and memory sub-scores. Executive functions were assessed using the "frontal score", determined on a 60-point scale including the Modified Wisconsin Card Sorting Test (scale 0-20), semantic and phonemic verbal fluency tasks (scale 0-10), Luria graphic series (scale 0-10) and pathological frontal behaviors (prehension, utilization, imitation, indifference, inertia) (scale 0-20)[START_REF] Pillon | Neuropsychological pattern of striatonigral degeneration: comparison with Parkinson's disease and progressive supranuclear palsy[END_REF]. Depressive symptoms were assessed with the Montgomery-Asberg Depression Rating Scale (MADRS) (range 0-60; with a depression

Figure 1 .:

 1 Figure 1. : Results of screening mutation gene (1A) and genotyping (1B). GBA = glucocerebrosidase gene, LRRK2 = Leucine-Rich Repeat serine/threonine-protein Kinase 2, PRKN Parkin gene, ApoE = Apolipoprotein E, BDNF = Brain Derived Neurotrophic Factor, and MAPT = Microtubule-Associated Protein Tau.

Figure 2 .:

 2 Figure 2. : Postoperative changes in total score on MDRS in patients with and without mutations. Bilateral STN-DBS affect total score on MDRS in GBA mutation carriers as compared to patients with LRRK2 and PRKN mutations and without mutations. STN-DBS = subthalamic nucleus deep brain stimulation, MDRS = Mattis Dementia Rating Scale, GBA = glucocerebrosidase gene, LRRK2 = Leucine-Rich Repeat serine/threonine-protein Kinase 2, PRKN Parkin gene.
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  BDNF Val 66 Met and

	ApoE ε2/ε3/ε4 genotypes and MAPT H1/H2 haplotype were determined by a 5'-exonuclease allelic
	discrimination Taqman Assay Applied Biosystems using the following references: SNP rs6265
	(Assay_C_11592758_10)	for	BDNF	gene,	SNP	rs429358/rs7412	(Assay_
	C_3084793_20/C_904973_10) for ApoE gene and SNP rs1800547, rs242562, rs3785883 and
	rs2435207 (Assay_C_7563692_10, Assay_C_3202957_10, Assay_C_27500834_10 and

  The model was adjusted for sex, age at onset of PD, PD duration until DBS, ethnicity, baseline MDRS score and presence or absence of APOE-ε4, BDNF 66 Met SNPs and MAPT H1 haplotype. Our secondary objective was to test the same model for each of the different MDRS items. Analyses were performed with SAS 9.4 and R 3.4.3 software packages. The level of significance was set at p < 0.05.

Table 1 .

 1 All patients were genotyped for ApoE-ε4 and BDNF Val 66 Met polymorphisms and MAPT H1/H2 haplotype. ApoE, BDNF and MAPT genotyping results are shown in Supplementary

1 genes were analyzed in 132 PD patients without PRKN mutations. No mutation was found for PINK1 and only one mutation was found for DJ-1. The patient with the DJ-1 mutation, the 3 patients with double mutations (GBA+LRRK2 or LRRK2+PRKN), and 1 patient with a polymorphism in PRKN gene and a mutation in LRRK2 gene were excluded from the global analysis. At 12 months after surgery, the frontal score was not available for all PRKN mutation carriers. Complete clinical and genetic data were available in 185 patients. Clinical and genetic data were obtained from 23 additional patients with monogenetic forms of PD from 6 centers from the French NS-PARK network (2 LRRK2, 11 GBA, 10 PRKN). A final total of 208 patients were included in the analysis, 153 without mutation and 65 with mutations (25 GBA, 22 PRKN and 18 LRRK2). The different types of mutation found in this population are shown in Figure 1 and in the Supplementary

Table 2 ,

 2 all SNPs were in the Hardy Weinberg equilibrium.

	Baseline characteristics
	Demographic and baseline characteristics of carriers and non-carriers of PD mutations for the 208
	patients (131 male, 77 female) included in this analysis are shown in

Table 1 .

 1 In accordance with our inclusion criteria for DBS and a selection of young age at PD onset for the genetic testing, the age at

	baseline was relatively young (54.3±8.8 years) as well as the age at onset (42.1±8.9). Baseline
	characteristics were very similar between non-mutation carriers and GBA or LRRK2 mutation
	carriers, although preoperative UPDRS OFF and ON scores were slightly lower in the GBA carriers.

As expected, patients with PRKN mutations had a younger age at onset, and a younger age at the time of surgery. At the time of surgery, PRKN mutation carriers had a slightly lower MDRS (p=0.03,

Table 1 )

 1 but MMSE was similar to other groups. All groups were similar in terms of motor symptoms (UPDRS III), motor complication (UPDRS IV), and disease severity (Hoehn and Yahr and Schwab and England scores). LEDD at baseline was higher in non-mutation carriers (1223.1±535.9 mg) than in mutation carriers (1117.3±423.4 mg in GBA carriers, 767.9±287.5 mg in LRRK2 mutation carriers and 885.3±412.8 mg in PRKN mutation carriers, p=0.06). All patients had a good

Table 1 .

 1 : Clinical data at baseline and 12 months post STN-DBS surgery.

Table 1 .

 1 

		NO MUTATIONS	GBA			LRRK2		PRKN	P-value	P-value 12
										baseline	months
		Baseline	12 months	Baseline	12 months	Baseline	12 months	Baseline	12 months		
	N	143		25		18		22			
	M/F	100/43		18/7		9/9		12/10			
	Age at onset (years)	43.5 ± 7.8		43.6 ± 8.4		43.3 ± 7.5		31.0 ± 11.1		2.65e-09	
	Age at STN-DBS (years)	55.3 ± 8.4		54.7 ± 10.3		55.2 ± 8.3		47.2 ± 8.0		5.62e-04	
	Disease duration (years)	11.7 ± 4.7		10.9 ± 4.3		11.9 ± 3.4		16.1 ± 8.0		0.002	
	Sociocultural level	5.1 ± 1.5		5.2 ± 1.7		5.2 ± 1.7		4.3 ± 1.6		0.44	
	MMSE score	28.7 ± 1.2	28.7 ± 1.4	28.7 ± 1.3	28.1 ± 1.6	28.9 ± 0.8	28.9 ± 1.3	27.9 ± 2.1	26.9 ± 1.3	0.26	0.02
	MDRS total score	139.8 ± 4.0	138.4 ± 4.8	138.1 ± 4.2	135.0 ± 7.1	139.1 ± 3.4	138.6 ± 3.9	137.7 ± 4.5	136.8 ± 3.4	0.034	0.007
	MDRS attention score	36.3 ± 0.9	36.1 ± 0.9	36.1 ± 1.1	36.0 ± 1.0	36.2 ± 1.0	35.9 ± 0.9	35.3 ± 1.3	35.5 ± 0.7	0.009	0.18
	MDRS construction score	6.0 ± 0.2	6.0 ± 0.2	5.9 ± 0.3	5.9 ± 0.4	6.0 ± 0.0	6.0 ± 0.0	6.0 ± 0.0	5.9 ± 0.3	0.08	0.02
	MDRS concept score	37.8 ± 1.6	37.8 ± 1.8	37.2 ± 2.0	37.3 ± 2.5	37.6 ± 1.8	37.9 ± 1.4	37.4 ± 2.9	37.8 ± 1.5	0.43	0.79
	MDRS initiation score	35.7 ± 2.4	34.8 ± 2.8	35.8 ± 1.9	33.0 ± 3.7	35.1 ± 2.7	34.5 ± 3.0	35.3 ± 2.5	34.2 ± 2.4	0.67	0.05
	MDRS memory score	24.2 ± 1.2	23.8 ± 1.6	23.5 ± 1.6	23.0 ± 1.9	24.1 ± 0.9	24.1 ± 1.2	24.3 ± 0.8	24.1 ± 1.1	0.09	0.08
	MADRS score	8.7 ± 6.1	6.8 ± 6.0	9.1 ± 5.5	7.7 ± 9.3	10.6 ± 6.5	6.9 ± 4.4	12.0 ± 3.8	11.4 ± 9.2	0.28	0.46
	FRONTAL score	53.4 ± 5.2	49.6 ± 9.0	45.0 ± 6.4	46.9 ± 8.4	52.2 ± 9.0	47.3 ± 11.7	55.3 ± 7.2	NA	0.04	NA
	UPDRS I	1.6 ± 1.6	1.8 ± 1.6	2.0 ± 2.1	1.8 ± 2.3	2.2 ± 1.8	1.6 ± 1.9	1.5 ± 1.3	2.3 ± 1.8	0.34	0.74
	UPDRS II Off Med	21.4 ± 7.8		22.3 ± 8.9		23.0 ± 9.0		23.5 ± 9.7		0.82	
	UPDRS II On Med	7.0 ± 5.3		6.7 ± 5.4		6.1 ± 3.8		6.0 ± 4.6		0.76	
	UPDRS II On Stim -Off Med		12.1 ± 6.7		13.2 ± 7.8		12.6 ± 6.0		11.0 ± 7.5		0.78
	UPDRS II On Stim -On Med		8.5 ± 5.3		7.2 ± 5.2		8.5 ± 5.5		8.3 ± 5.8		0.79
	UPDRS III Off Med	38.3 ± 14.1		37.4 ± 17.7		41.3 ± 14.2		42.9 ± 17.2		0.60	
	UPDRS III On Med	8.9 ± 6.8		9.6 ± 9.6		9.8 ± 5.5		11.7 ± 8.3		0.51	
	UPDRS III Off Stim -Off Med		35.3 ± 14.7		36.9 ± 12.8		43.3 ± 21.7		38.3 ± 14.9		0.34
	UPDRS III Off Stim -On Med		12.7 ± 8.3		13.8 ± 13.3		18.7 ± 19.5		12.7 ± 7.2		0.25
	UPDRS III On Stim -Off Med		12.2 ± 6.7		16.6 ± 14.7		17.5 ± 13.5		17.6 ± 12.0		0.99
	UPDRS III On Stim -On Med		8.8 ± 7.2		9.8 ± 8.7		8.9 ± 7.7		10.2 ± 11.7		0.88
	UPDRS IV	9.4 ± 3.5	2.7 ± 2.7	9.3 ± 2.8	2.9 ± 3.1	9.1 ± 3.4	4.6 ± 5.5	10.5 ± 3.0	3.4 ± 3.4	0.60	0.18
	Hoehn and Yahr Off	3.3 ± 0.9	1.9 ± 0.9	3.4 ± 1.0	2.0 ± 1.3	3.4 ± 1.0	2.1 ± 1.2	3.6 ± 1.0	2.2 ± 1.0	0.89	0.73
	Hoehn and Yahr On	1.8 ± 0.8	2.0 ± 0.8	1.7 ± 0.7	1.9 ± 1.5	1.7 ± 0.8	2.3 ± 1.2	1.9 ± 0.7	2.2 ± 0.7	0.95	0.45
	Schwab and England Off	58.3 ± 20.4	79.5 ± 14.4	53.9 ± 22.5	71.7 ± 22.0	52.1 ± 26.1	72.1 ± 21.9	54.0 ± 23.8	81.9 ± 15.2	0.73	0.99
	Schwab and England On	86.7 ± 11.4	87.5 ± 9.4	87.8 ± 7.3	82.2 ± 20.0	87.3 ± 7.0	79.3 ± 22.7	86.7 ± 9.8	88.0 ± 10.0	0.96	0.06
	LEDD (mg)	1223.1 ± 535.9 433.9 ± 371.4	1117.3 ± 423.4 548.5 ± 361.8 767.9 ± 287.5	319.6 ± 302.7	885.3 ± 412.8	294.8 ± 221.3	0.064	0.05
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