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	Trial
	Pre-defined trial length (months)
	Percentage of participants
	Did investigators feel disease-modification was demonstrated?
	Did trial conclusively prove disease-modification?
	Comments

	
	
	Completed follow-up
	Reached trial endpoint
	Included in primary analyses
	
	
	

	PRECEPT [1]
	≥ 24
	25% †
(n=200)
	61%
(n=494)
	100%
(n=806)
	No
	No
	No evidence that CEP-1347 delayed the time until dopaminergic treatment – in some dosage groups it actually shortened it.
Greater deterioration in striatal [123I]β-CIT uptake and in the total UPDRS in those receiving CEP-1347 than placebo.
Trial stopped early following a planned interim analysis which revealed that the futility threshold had been reached.

	Green tea [2, 3]
	12
	Unclear
	n/a
	Unclear
	No
	No
	No significant difference in the change in the total UPDRS over 12 months between the early-start and delayed-start treatment groups.

	TCH346 [4]
	12-18
	59%
(n=177)
	34%
(n=103)
	99%
(n=299)
	No
	No
	TCH346 did not delay the need for dopaminergic treatment.
No symptomatic effect of TCH346 seen during wash-in or wash-out.

	Exenatide [5]
	14*
	91%
(n=41)
	n/a
	98%
(n=44)
	No
	No
	[bookmark: _GoBack]Even after wash-out, exenatide treated subjects experienced a significantly greater improvement in UPDRS (III) than the control group (who deteriorated). However, the authors state that long-duration symptomatic effects may persist beyond 8 weeks and can’t be excluded by this study design. Additionally, not a placebo controlled trial.
No significant change in SPECT measures over 12 months in a subset of 10 subjects on exenatide, but no examination against a control group.

	H2-water [6]
	11
	94%
(n=17)
	n/a
	94%
(n=17)
	Larger studies required
	No
	Significant improvement, relative to those treated with placebo, in the total UPDRS over 11 months in those treated with H2-dissolved water.
However, no significant difference between groups in the change in the total UPDRS from baseline until after the wash-out period.

	ROADS [7]
	12
	51%
(n=165)
	34%
(n=109)
	100%
(n=321)
	No
	No
	Any dose of lazabemide delayed the need for levodopa.
No significant difference over 12 months in the change in secondary outcome measures between active-agent and placebo groups. 
During the wash-out period UPDRS scores declined in the active but not the placebo group (no significant difference between groups).
Fifteen patients in the active arm needed levodopa during washout.
Small, mainly non-significant, symptomatic effects seen on wash-in.

	Subtherapeutic pergolide [8]
	No set trial length
	n/a
	78%
(n=83)
	99%
(n=105)
	No
	No
	Although a trend towards delayed levodopa treatment with pergolide was noted the difference from the placebo group was not significant.
Significant wash-in effect and trend for symptomatic benefit on wash-out.

	Trial
	Pre-defined trial length (months)
	Percentage of participants
	Did investigators feel disease-modification was demonstrated?
	Did trial conclusively prove disease-modification?
	Comments

	
	
	Completed follow-up
	Reached trial endpoint
	Included in primary analyses
	
	
	

	CALM-PD-CIT [9]
	46
	67%
(n=55)
	n/a
	67%
(n=55)
	Unable to determine this
	No
	Striatal [123I]β-CIT uptake declined significantly less in those treated with pramipexole than in those treated with levodopa.
Decline in striatal [123I]β-CIT uptake correlated with change in total UPDRS in the ‘off’ state over 46 months.
The authors commented that given the comparative design of the study they could not determine if pramipexole was neuroprotective or if levodopa increased the rate of dopaminergic terminal loss.

	Rasagiline cognition [10]
	6
	Unclear
	n/a
	Unclear
	No
	No
	No significant change noted in any neuropsychological measures after six months treatment with rasagiline.

	Russian rasagiline [11]
	6
	85%
(n=34)
	n/a
	Unclear
	Yes
	No
	Placebo (vitamin E) treated patients showed a clear increase in motor severity over the course of the trial, while the course of illness was more stable in those treated with rasagiline.
The differences between the groups remained after the wash-out period.

	ADAGIO [12]
	16
	81%
(n=954)
	n/a
	99% ‡
(n=1164)
	Possibly
	No
	Early treatment with rasagiline 1mg/day showed a beneficial effect on all three primary endpoints.
The change in the total UPDRS over 72 weeks was not significantly different between those treated early with rasagiline 2mg/day and those in whom treatment was delayed.
Lack of consistent results between two dosages – findings with rasagiline 1mg/day could represent a false positive result.

	TEMPO [13]
	12
	64%
(n=259)
	30%
(n=121) §
	92%
(n=371)
	Possibly
	No
	The total UPDRS declined less over 12 months in those treated early with rasagiline than in the delayed treatment group.
Possible confounding by using LOCF for those who reached the trial endpoint before 12 months.
A reanalysis of data from those who completed the entire trial (n=259) found that the change in the total UPDRS over 12 months was not significantly different between the treatment groups.
Early treatment with rasagiline did not delay the time until additional therapy was required.
12% (n=49) of participants entered the active treatment phase of the study early as they required additional therapy.
Symptomatic effects may simply be greater if treatment is started earlier.



	Trial
	Pre-defined trial length (months)
	Percentage of participants
	Did investigators feel disease-modification was demonstrated?
	Did trial conclusively prove disease-modification?
	Comments

	
	
	Completed follow-up
	Reached trial endpoint
	Included in primary analyses
	
	
	

	REAL-PET [14]
	24
	64%
(n=119)
	12%
(n=23)
	68%
(n=127)
	Unable to determine this
	No
	Putamen FDOPA uptake reduced significantly less over two years in those treated with ropinirole than levodopa.
The authors commented that given the comparative design of the study they could not determine if ropinirole was neuroprotective or if levodopa increased the rate of dopaminergic terminal loss.
No correlation between clinical progression [UPDRS (III)] and PET findings.
FDOPA uptake may be affected by ropinirole independent to any effects it has on disease progression.

	UK/France FDOPA PET [15]
	24
	87%
(n=39)
	n/a
	82%
(n=37)
	No
	No
	No significant difference in the change in putamen FDOPA uptake between those treated with ropinirole and those treated with levodopa monotherapy.
Greater decline in UPDRS (III) in the ropinirole group.

	Norwegian-Danish [16]
	60
	50%
(n=81)
	28%
(n=45)
	94%
(n=154)
	Yes
	No
	Significant beneficial effect of selegiline on the primary outcome measures over 60 months.
Only around half of participants completed the full trial period.
No trend towards worsening in the selegiline group during wash-out.
Over a third fewer patients developed motor fluctuations in the selegiline group (just short of statistical significance). However, this may just relate to delayed commencement of levodopa in the selegiline group rather than slowing of disease progression.

	SELEDO [17]
	60
	40%
(n=46)
	42%
(n=49)
	92%
(n=107)
	Possibly
	No
	Median time until subjects’ levodopa dose had to be increased by ≥ 50% was significantly longer in the selegiline than the placebo group.
Significantly less deterioration in secondary clinical outcome measures over five years in those treated with selegiline.
However, less than half of those randomised reached the trial endpoint.

	Swedish selegiline [18]
	No set trial length
	n/a
	90%
(n=141)
	100%
(n=157)
	Yes
	No
	Selegiline delayed the need for levodopa treatment but there was evidence of a symptomatic effect during the wash-in period.
The selegiline and the placebo groups both deteriorated significantly during the wash-out period, but the magnitude of deterioration was not significantly different between these groups.





	Trial
	Pre-defined trial length (months)
	Percentage of participants
	Did investigators feel disease-modification was demonstrated?
	Did trial conclusively prove disease-modification?
	Comments

	
	
	Completed follow-up
	Reached trial endpoint
	Included in primary analyses
	
	
	

	SINDEPAR [19]
	14*
	81%
(n=82)
	n/a
	81%
(n=82)
	Yes
	No
	Significantly less deterioration over 14 months in the total UPDRS with selegiline than placebo, but significant symptomatic effect of selegiline observed during the wash-in period.
The total UPDRS in the selegiline and the placebo groups deteriorated significantly during the wash-out period, but the difference between the groups was not significant.

	Finnish selegiline [20]
	No set trial length
	n/a
	87%
(n=47)
	96%
(n=52)
	Possibly
	No
	Selegiline delayed the need for levodopa treatment but there was evidence of a symptomatic effect during the wash-in period.
The authors state that the difference in the initial improvement time between the two groups was not long enough to explain the difference in the delay of the need to start levodopa therapy.

	Tetrud and Langston [21]
	36
	0%
(n=0)
	81%
(n=44)
	94%
(n=51)
	Yes, probably
	No
	Selegiline delayed the need for levodopa treatment and no symptomatic benefit was seen during wash-in or wash-out.
Selegiline was felt to have slowed the rate of progression in the five secondary outcomes by 40-83% per year.
It is rather strange that unlike other studies of selegiline no symptomatic effect was seen during the wash-in period. 
Fairly short wash-out period which only 70% (n=38) of subjects completed.

	DATATOP [22]
	24
	46% 
(n=367)
	47%
(n=376)
	100%
(n=800)
	α-tocopherol - No
Selegiline - Unclear
	α-tocopherol - No
Selegiline - No
	Selegiline delayed time until levodopa treatment but evidence of a symptomatic effect during both the wash-in and wash-out periods.

	QE3 [23]
	16
	27%
(n=160)
	45%
(n=267)
	50%
(n=300)
	No
	No
	Trial terminated early after a planned interim analysis of 300 patients demonstrated no beneficial effect of treatment with the active-agent when either primary or secondary outcome measures were examined.

	QE2 [24]
	16
	36%
(n=29)
	60%
(n=48)
	100%
(n=80)
	Yes
	No
	Dose-ranging study, demonstrating a linear trend between the dose of coenzyme Q10 and the change in total UPDRS over 16 months.
A significant difference in the primary outcome was only observed between those receiving the highest dose of coenzyme Q10 and those on placebo.
Coenzyme Q10 did not significantly delay the need for levodopa.
Examination for sustained divergence in the primary outcome was confounded by using LOCF for those who reached the trial endpoint before 16 months, particularly as only 36% completed the whole follow-up period.




	Trial
	Pre-defined trial length (months)
	Percentage of participants
	Did investigators feel disease-modification was demonstrated?
	Did trial conclusively prove disease-modification?
	Comments

	
	
	Completed follow-up
	Reached trial endpoint
	Included in primary analyses
	
	
	

	Creatine-CoQ10 [25]
	18
	Unclear
	n/a
	Unclear
	Yes, probably
	No
	At 18 months the MoCA was significantly higher and plasma phospholipid levels significantly lower in the active-agent than control group. 
The authors felt these simultaneous findings suggested combination therapy may have a neuroprotective effect.
No statistical examination of the change in outcome measures over 18 months, only the difference in these measures at that time point.

	NET-PD LS-1 Creatine [26]
	60-96
	39%
(n=685)
	n/a
	55%
(n=955)
	No
	No
	No significant difference in terms of the change in the global outcome measure between treatment groups at the time of a planned interim analysis. Therefore, trial terminated early.

	German Creatine [27]
	24
	80%
(n=48)
	n/a
	80%
(n=48)
	Possibly
	No
	No overall treatment effect on SPECT variables or on the UPDRS, except for better results in UPDRS (I).
Smaller increase in levodopa equivalent dose in the creatine group than placebo group over the study period.
The authors felt that the greater increase in agonist dose over two years in the placebo group may point to a neuroprotective effect and, due to interactions with the SPECT scans, explain why they failed to show this.

	Fenugreek [28]
	6
	84%
(n=42)
	n/a
	84%
(n=42)
	Yes
	No
	No statistically significant difference between treatment groups In terms of the change in the total UPDRS over six months. 
However, the authors felt there was a clinically important difference in the total UPDRS and UPDRS (III) between groups and this, taken together with preclinical data, was felt to show a neuroprotective effect.

	Ubiquinol-10 [29]
	11 (n=31)
22 (n=33)
	75%
(n=48)
	n/a
	75%
(n=48)
	No
	No
	In subjects on levodopa at baseline (n=31), the deterioration in the total UPDRS over 11 months was significantly less in those treated with active-agent than placebo. However, this difference was not maintained following wash-out.
In subjects not on levodopa at baseline (n=33), there was no significant difference between treatment arms in terms of the change in the total UPDRS over 22 months.





	Trial
	Pre-defined trial length (months)
	Percentage of participants
	Did investigators feel disease-modification was demonstrated?
	Did trial conclusively prove disease-modification?
	Comments

	
	
	Completed follow-up
	Reached trial endpoint
	Included in primary analyses
	
	
	

	FAIRPARK [30]

	12
	85%
(n=34)
	n/a
	85%
(n=34)
	Yes, probably
	No
	Using the UPDRS (III), early treatment with deferiprone showed a significant beneficial effect on all three primary endpoints.
After the first 6 months there was a significantly greater decrease in substantia nigra R2* values in the early-start than delayed-start group. 
R2* values decreased further in both groups from 6 to 12 months. 
The study was extended (out with initial protocol) by 12 months. Patients were randomized to a 6 month washout period at 18 months. Beneficial effects on motor function persisted in those who remained on treatment, but waned in relation to effects seen in the first year of the study.

	ELLDOPA [31]
	10*
	86%
(n=311)
	n/a
	86%
(n=311)
	Yes
	No
	In a dose-response pattern levodopa significantly reduced the decline in the total UPDRS as compared to the placebo group.
The total UPDRS in the three levodopa groups deteriorated during the wash-out period but did not reach the level observed in the placebo group.
The wash-out period was perhaps too short or levodopa induced compensatory mechanisms rather than being neuroprotective.
Significantly greater decline in [123I]β-CIT uptake in those treated with  levodopa than placebo, perhaps due to confounding effect of levodopa interacting with the dopamine transporter.

	PROUD [32]
	15
	73%
(n=390)
	n/a
	77%
(n=411)
	No
	No
	No significant difference in change in total UPDRS (and most secondary outcome measures) over 15 months between the early-start and delayed-start treatment groups.

	GM1 ganglioside [33]
	28
	78%
(n=60)
	n/a
	Unclear
	Yes, probably
	No
	Whilst a slight deterioration was observed in the delayed-start group, there was a significant improvement in the UPDRS (III) in the early-start group over the first 6 months. The authors felt this was a symptomatic effect.
The early-start group showed a sustained benefit versus the delayed-start group after 30 months.
There was a significant deterioration in the UPDRS (III) in both the delayed-start and early-start groups during the washout period, and evidence of convergence in the scores of the two groups.
Only 25 subjects (32%) completed the two year wash-out period.
A PET sub-study[34] (n=29) was felt to show a significant slowing of neuronal loss in GM1-treated subjects and, therefore, disease-modification.



	Trial
	Pre-defined trial length (months)
	Percentage of participants
	Did investigators feel disease-modification was demonstrated?
	Did trial conclusively prove disease-modification?
	Comments

	
	
	Completed follow-up
	Reached trial endpoint
	Included in primary analyses
	
	
	

	MitoQ trial [35]
	12
	65%
(n=85)
	18%
(n=23)
	80%
(n=104)
	No
	No
	No evidence that MitoQ slowed deterioration in the total UPDRS, and no beneficial effects on any secondary outcome measure.
No symptomatic benefit seen at 4 weeks post baseline.

	Riluzole international [36]
	24
	Unclear
	66%
(n=711)
	Unclear
	No
	No
	At interim analysis predefined criteria for futility were met and, therefore, the trial was terminated early.

	Riluzole USA [37]
	12
	75%
(n=15)
	65%
(n=13)
	75%
(n=15)
	No
	No
	No significant change observed over 6 months, or after washout, in the primary outcome measures.
No significant difference between early-start or delayed-start groups in outcome measures over 12 months, or in the time until levodopa treatment was required.
Pilot study.

	GPI-1485 
(6 month trial) [38]
	6
	Unclear
	n/a
	35%
(n=105)
[imaging analysis]
	Yes
	No
	No significant difference in the change in striatal [123I]β-CIT uptake between treatment groups. There was a trend for increased uptake in those treated with high-dose GPI-1485.
No significant difference between groups in terms of the change in the UPDRS (III).
















Key

†	The percentage shown represents the number of participants completing 24 months of follow-up.
‡	The percentage shown is for the first hierarchical primary outcome. For the second and third hierarchical primary outcomes 85% (n=996) of participants were included in relevant analyses.
§	The paper states that 112 participants received additional therapy by the end of the active phase, while another nine participants received additional therapy before the first active phase assessment or withdrew from the study. These nine participants have been included in the figure for the number of participants reaching the trial endpoint (levodopa/agonist treatment), even though a few may have withdrawn from the study.

‘Pre-defined trial length’ refers to the length of the trial not including any washout period unless the pre-defined primary analyses related to the change in an outcome measure from baseline until the end of the washout period (these studies are marked with an asterisk (*). Similarly, the column relating to the percentage of patients that reached the trial endpoint relates to the number doing so within the pre-defined trial duration, excluding the washout period, unless the pre-defined primary analyses related to the change in characteristics from baseline until the end of the washout period. 
The percentage of participants who ‘completed follow-up’ corresponds to the number of patients who continued the study intervention until the end of the double-blind treatment period. Patients who reached a pre-defined endpoint (e.g. commencement of symptomatic treatment or death) which led to their withdrawal from the trial before completing the pre-defined treatment period are not included in this figure.
Clinical rating scales
MoCA			Montreal Cognitive Assessment [39]
Total UPDRS		Total score derived from the Unified Parkinson’s Disease Rating Scale [40]
UPDRS (I)		Mentation component of the Unified Parkinson’s Disease Rating Scale
UPDRS (III)		Motor component of Unified Parkinson’s Disease Rating Scale

Biomarker modalities 								PET ligands
MRI 			Magnetic Resonance Imaging 				FDOPA		[18F]6-fluoro-L-3,4-dihydroxyphenylalanine
PET			Positron Emission Tomography 				
SPECT			Single-Photon Emission Computed Tomography		SPECT ligands
										[123I]β-CIT	[123I]-2β-carbomethoxy-3β-(4-iodophenyl tropane)
MRI measurements								
R2*			Proton transverse relaxation rate
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