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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
	
	
	

	Aβ immunisation [1]
	15
	74%
(n=276)
	n/a
	Unclear
	Possibly
	No
	In active-treatment arm only analysed outcome in those subjects that developed a serum antibody response to vaccination.
Trial terminated early due to cases of meningoencephalitis.

	LEADe [2]
	18
	71%
(n=452)
	n/a
	96%
(n=614)
	No
	No
	No significant difference in the change in primary or secondary outcomes between the treatment groups over 18 months.
As primary endpoints were not met the authors did not report the withdrawal phase results.
Whilst atorvastatin was associated with a significantly smaller annualised decline in hippocampal volume, whole brain atrophy rates were not different between the groups.

	Bapineuzumab (phase 3) APOE ε4 carriers [3]
	18
	72%
(n=806)
	n/a
	97%
(n=1090)
	No
	No
	Despite a significantly smaller increase in amyloid burden and a significant reduction in CSF phospho-tau in the active-agent compared to placebo treated group, no treatment benefit with regards to primary clinical outcomes was observed.
No significant change in brain volume as assessed by MRI.

	Bapineuzumab (phase 3) APOE ε4 non-carriers [3]
	18
	73%
(n=978)
	n/a
	84%
(n=1114)
	No
	No
	No significant benefit on primary clinical outcome measures in the bapineuzumab-treated groups compared to placebo.
No treatment difference in PiB PET or CSF phospho-tau for pooled bapineuzumab doses.
No treatment difference in brain volume as assessed by MRI

	Bapineuzumab (phase 2) [4]
	18
	68%
(n=158)
	n/a
	98%
(n=229)
	No
	No
	No significant differences demonstrated between groups in the primary efficacy analysis.
No significant difference in the change of any CSF biomarker or MRI volume measurement between the groups.
Study underpowered. Initially designed to assess safety but protocol later modified to assess efficacy. 

	ABBY [5, 6]
	17
	Unclear
	n/a
	Unclear
	Possibly
	No
	Non-significant reduction in the decline in primary outcome measures throughout the trial in those treated with the higher dosage of active-agent compared to placebo. 
No effect seen in those treated with the lower dosage.

	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
	
	
	

	BLAZE [6-8]
	17
	Unclear
	n/a
	Unclear
	Possibly
	No
	Non-significant reduction in cognitive and global functional decline in those treated with the higher dosage of active-agent compared to placebo.
PET data suggested reduction of amyloid accumulation in those treated with the active-agent.

	Scyllo-inositol [9]
	18
	39%
(n=139)
	n/a
	47%
(n=166)
	No
	No
	Higher incidence of significant adverse events in those treated with the two highest doses of scyllo-inositol. Therefore, those arms were terminated early and subsequent comparisons made between the placebo group and those treated with the lowest dose.
No significant difference in primary clinical outcomes or MRI ventricular volume measurements between these groups.
CSF Aβ42 decreased significantly more in those treated with active-agent than placebo.
Study underpowered following early termination of two arms.

	IDENTITY [10, 11]
	18¥
	30%
(n=463)
	n/a
	99%
(n=1534)
	No
	No
	Preliminary results from IDENTITY and IDENTITY-2 showed that semagacestat was associated with worsening of clinical measures of cognition and ability to perform activities of daily living. 
Given this, the study drug was stopped and the trials simply continued to collect safety data.

	IDENTITY2 [12]
	18
	5%
(n=56)
	n/a
	Unclear
	No
	No
	

	Simvastatin [13]
	6
	84%
(n=37)
	n/a
	84%
(n=37)
	No
	No
	Simvastatin did not significantly alter CSF levels of Aβ.
A beneficial effect of treatment on the change in the MMSE was observed, but not on the ADAS-cog.

	EXPEDITION 1 [14]
	18
	73%
(n=740)
	n/a
	Unclear
	No
	No
	Primary endpoints were not met in either EXPEDITION 1 or EXPEDITION 2. Furthermore, in a pre-specified secondary analysis pooling data from subjects with mild Alzheimer’s disease (AD) in EXPEDITION 1 and EXPEDITION 2, no statistically significant effect of the active agent on the primary endpoints was observed.

	EXPEDITION 2 [14]
	18
	78%
(n=806)
	n/a
	Unclear
	No
	No
	

	Tarenflurbil (phase 3) [15]
	18
	62%
(n=1046)
	n/a
	98%
(n=1649)
	No
	No
	No significant difference between the groups in the change in primary outcomes over the trial period, or in the slopes for either of the primary outcomes.
Similarly, no analysis of secondary outcomes or post hoc analyses favoured tarenflurbil.



	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
	
	
	

	Tarenflurbil (phase 2) [16]
	24
	33%
(n=70)
	n/a
	90%
(n=189)
	Yes – in mild AD
	No
	Efficacy analyses were conducted separately on mild and moderate subgroups, defined by the MMSE, as the primary analytical model found an interaction between baseline scores and treatment group for all primary outcomes at 24 months.
Those with mild disease in the high-dose tarenflurbil early-start group displayed lower rates of decline in all primary outcomes over 24 months than those in the high-dose tarenflurbil delayed-start group, and those in the combined high and low-dose tarenflurbil delayed-start group.
No consistent effects were seen in patients with moderate AD.
Only a small numbers of participants completed the extended phase, but despite this analyses were then conducted on subgroups of patients.

	Alphase [17]
	18
	75%
(n=790)
	n/a
	96%
(n=1005)
	No
	No
	Planned analyses did not show significant differences in primary or secondary outcomes between treatment groups.
Planned models revealed a highly significant site effect.
Post-hoc analyses showed a non-significant trend towards a treatment effect with ADAS-cog, and significantly less loss of hippocampal volume in those treated with either dose of tramiprosate compared to placebo.
Authors conceded that they failed to adjust for confounding factors in their planned analyses.

	DARAD [18]
	12
	90%
(n=365)
	n/a
	100%
(n=406)
	No
	No
	Trial terminated early: interim analysis showed neither rifampicin, doxycycline or combination therapy were better than placebo.
Indeed, both rifampicin and doxycycline resulted in a greater deterioration in terms of the SADAS-cog than the placebo group.

	T-817MA [19]
	12
	67%
(n=249)
	n/a
	Unclear
	Showed ‘potential’
	No
	No significant difference in the primary outcome or volumetric MRI measurements between groups at 12 months.
However, the authors felt that a statistically non-significant reduction in the change in ADAS-cog between groups over 12 months suggested potential of T-817MA to be disease-modifying.

	Celecoxib [20]
	12
	77%
(n=328)
	n/a
	97%
(n=414)
	No
	No
	No significant difference in primary outcomes at 12 months between the treatment groups.
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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
	
	
	

	DAD2000 [21]
	12
	Unclear
	n/a
	Unclear
	No
	No
	No significant difference over 12 months in terms of the change in the ADAS-cog between treatment arms.

	Diclofenac + misoprostol [22]
	6
	63%
(n=26)
	n/a
	76%
(n=31)
	No
	No
	No significant differences between those treated with the active-agent or placebo for any outcome measure.

	Docosahexaenoic acid [23]
	18
	73%
(n=295)
	n/a
	100%
(n=402)
	No
	No
	No beneficial treatment effect seen on either primary outcome.
The rate of brain atrophy was not affected by treatment.

	OmegAD [24]
	12
	85%
(n=174)
	n/a
	85%
(n=174)
	Possibly in patients with very mild AD 
(MMSE > 27)
	No
	No significant difference in the decline of cognitive function between the groups at 6 or 12 months.
Post-hoc analyses found that in a subgroup with very mild cognitive impairment (MMSE > 27) there was a significant reduction in the rate of decline in the MMSE in the early-start group compared to the delayed-start group.
A similar arrest in decline was observed in the equivalent delayed-start subgroup between 6 and 12 months.

	Escitalopram [25]
	12
	77%
(n=57)
	n/a
	Unclear
	No
	No
	No significant difference in the change in brain volumes or secondary clinical outcomes over 12 months between groups.

	Hydroxychloroquine [26]
	18
	82%
(n=138)
	n/a
	100%
(n=168)
	No
	No
	No treatment benefit observed on the change in either the primary or secondary outcome measures.

	Ibuprofen [27]
	12
	73%
(n=97)
	n/a
	100%
(n=132)
	No
	No
	No significant difference over 12 months in any primary or secondary outcome measure between treatment arms.

	Dutch 
Indomethacin [28]
	12
	75%
(n=38)
	n/a
	84%
(n=43)
	No
	No
	No significant difference in primary or secondary outcomes between the treatment groups after one year.
Trial recruitment was discontinued after four years due to difficulties recruiting and, therefore, only around a third of the anticipated numbers of participants were recruited.

	American indomethacin [29]
	6
	64%
(n=28)
	n/a
	64%
(n=28)
	Probably
	No
	After six months there was a significant treatment benefit seen with regards to the change in the MMSE and ADAS, but not on the BNT or Token Test.

	Masitinib (phase 2) [30]
	6
	44%
(n=15)
	n/a
	65%
(n=22)
	Possibly
	No
	Significant slowing of decline in the primary outcome in those treated with the active-agent versus placebo.
Low numbers of subjects completed follow-up due to the death of an investigator.



	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
	
	
	

	Prednisone [31]
	12
	67%
(n=92)
	n/a
	92%
(n=127)
	No
	No
	No significant treatment benefit observed on the change in the ADAS-cog over one year.
Significantly greater behavioural decline, as measured by the BPRS, in those treated with prednisone than placebo.

	Resveratrol [32]
	12
	87%
(n=104)
	n/a
	Unclear
	No
	No
	Significant decline in CSF and plasma Aβ40 levels in placebo group compared to active-agent arm.
Brain volume declined significantly more in the active-agent group than in the placebo group.
No effect on other CSF, plasma or imaging biomarkers, or on clinical outcome measures.

	Rofecoxib [33]
	12
	70%
(n=481)
	n/a
	94%
(n=648)
	No
	No
	No significant difference between groups in any clinical measure after 12 months.
No evaluation of data during the wash-out period was made as given the lack of a treatment effect at 12 months the randomised withdrawal period was felt to be irrelevant.

	Rofecoxib or naproxen [34]
	12
	76%
(n=267)
	69% (n=242) reached at least 1 endpoint
	100%
(n=351)
	No
	No
	The change in the ADAS-cog over 12 months was not significantly different in the placebo group from that in those treated with naproxen or those treated with rofecoxib.
Results of secondary analyses showed no consistent benefit of either treatment.

	DAV.I.D.E. [35]
	24
	51%
(n=109)
	n/a
	51%
(n=109)
	Possibly
	No
	Significant improvement over the first year of follow-up in the early-start group compared to the delayed-start group, and they remained relatively unchanged during the second year.
After starting active treatment the delayed-start group showed improvement on the Gottfries-Bråne-Steen Scale, but they still lagged behind the early-start group at the end of the study.
No statistical analyses comparing outcomes in the early-start and delayed-start groups over the whole study period are presented.





	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
	
	
	

	Nutritional formulation [36]
	12
	23%
(n=33)
	n/a
	74%
(n=106)
	Yes
	No
	Subjects receiving the active-agent early improved significantly compared to the placebo group in terms of the change in primary outcome measures over 3 months.
Those initially randomised to the active agent showed continued improvement over 12 months, or maintained previous improvement.
Trial closed early after a company expressed interest in marketing the active agent to ‘maximise availability to the public’.

	Czech/Slovak selegiline [37]
	6
	82%
(n=142)
	n/a
	83%
(n=143)
	Yes
	No
	Subjects were divided into two groups depending on whether they had a normal or pathological CLOX.
There was a significant improvement in Sternberg’s Memory Scanning Test in those with a pathological CLOX treated with selegiline, as compared to those on placebo.
In those with a pathological CLOX there was a significantly smaller decrease in the dominant EEG frequency in those treated with selegiline than those treated with placebo. No such difference was found in the subgroup with a normal CLOX.  
The authors noted a 6-12 week delay before improvement was seen in Sternberg’s memory scanning test in the selegiline group compared to the placebo group. They interpreted this as indicating neuroprotection or neurorescue.

	Canadian selegiline [38]
	6
	72%
(n=43)
	n/a
	72%
(n=43)
	No
	No
	No significant difference in the change in primary or secondary outcomes between the treatment groups.
No results reported for the wash-out analysis.

	KUOSTAD [39]
	36 
	68%
(n=54)
	n/a
	Unclear
	Possibly
	No
	The MMSE score deteriorated significantly more rapidly in the placebo than selegiline group over 18 months.
Despite the abstract stating that the pre-specified three-year follow-up period had been completed only results for a maximum of 18 months follow-up are detailed.

	Nebraska selegiline [40]
	15
	85%
(n=33)
	n/a
	74%
(n=29)
	No
	No
	No significant difference between the groups in terms of the change in any primary outcome measure.
The authors state in the discussion that the wish they had conducted additional analyses after a washout 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
	
	
	

	Selegiline & tocopherol [41]
	24
	35%
(n=121)
	58%
(n=197)
	100%
(n=341)
	Possibly
	No
	Unadjusted primary outcome analyses showed no significant differences between those treated with placebo and those treated with selegiline, α-tocopherol or combination treatment.
Analyses adjusted for baseline MMSE showed that selegiline, α-tocopherol and combination treatment all significantly delayed the time until the primary outcome was reached.

	VALID [42]
	24
	39%
(n=122)
	17%
(n=54)
	100%
(n=313)
	No
	No
	Time to the primary end point did not differ between the treatment arms, and neither did the change in any of the secondary clinical outcome measures.
The group treated with divalproex sodium showed greater loss in hippocampal and whole-brain volume and greater ventricular expansion than the placebo group over 12 months.
Results of wash-out analysis were not fully reported.

	TauRx (phase 2) [43]
	6
	74%
(n=238)
	n/a
	Unclear
	Yes
	No
	No statistically significant difference in primary outcome measures over 24 weeks between active-agent and placebo groups with regards to either the lower or higher strength dosages.
Significant benefit of moderate dosage in terms of reducing clinical decline on primary outcome measures.

	Donepezil MRI/MRS [44]
	6
	76%
(n=51)
	n/a
	93%
(n=62)
	Possibly
	No
	Whilst there were significant differences between groups at earlier time points, the between-group differences in N-acetylaspartate at the end of the study, and after the 6 week wash-out period, failed to reach statistical significance.
During the study the ADAS-cog improved in the donepezil group concurrently with an increase in brain N-acetylaspartate concentration, but deteriorated in the placebo group.
Significantly smaller decreases in hippocampal volume were observed in those treated with donepezil than placebo.

	Donepezil international [45]
	6
	77%
(n=631)
	n/a
	Unclear
	No
	No
	A significant beneficial treatment effect of either dose of donepezil on primary and secondary outcomes compared to those treated with placebo was demonstrated.
After the wash-out period efficacy scores in the donepezil groups reverted to levels similar to those in the placebo group.



	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
	
	
	

	Donepezil USA clinical [46]
	6 
	78%
(n=368)
	n/a
	96%
(n=455)
	No
	No
	Significant treatment benefit seen with donepezil over placebo on the change in the ADAS-cog and CIBIC+ over 6 months.
However, after the wash-out period no significant differences in these measures remained between the treatment groups.

	Galantamine [47]
	12
	42%
(n=268)
	n/a
	Unclear
	Possibly
	No
	Those treated early with galantamine had a better outcome on the ADAS-cog at 12 months than those who received placebo for the first 6 months.
Improvements in the ADAS-cog appeared within one week of reaching a galantamine dose of 24mg and increased after three months in both galantamine groups, likely indicated a symptomatic treatment response.

	GAP Study [48, 49]
	18
	77%
(n=302)
	n/a
	77%
(n=301)
	No
	No
	No significant difference between either active-agent treatment groups and the placebo group in terms of the change in ADAS-cog or ADCS-ADL over 18 months.

	CONCERT [50, 51]
	12
	Unclear
	n/a
	Unclear
	No
	No
	No significant improvement in either primary outcome measure in those treated with active-agent compared to placebo over one year.

	CONNECTION [52, 53]
	6
	Unclear
	n/a
	Unclear
	No
	No
	No significant improvement in primary outcome measures in those treated with active-agent compared to placebo over six months.

	Russian Dimebon [54]
	6
	85%
(n=155)
	n/a
	100%
(n=183)
	Possibly
	No
	The change over 6 months in all five outcome measures significantly favoured the active-agent. In an extension to 12 months (n=134) the change in all five outcome measures still significantly favoured the active-agent, and there was evidence of increasing benefit (divergence from placebo) of the active-agent.

	Cerebrolysin [55]
	6
	85%
(n=237)
	n/a
	90%
(n=251)
	Possibly
	No
	Reverse u-shaped dose-response, with significant treatment benefit in those treated with 10ml of cerebrolysin.
All dosage groups of cerebrolysin showed a marked symptomatic benefit at 4 weeks, whereas no benefit was seen in the placebo group.
The beneficial effect observed in the 10ml cerebrolysin group was largely maintained three months after cessation of active treatment, interpreted by the authors as indicating possible neuroprotection. 
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	Memantine PET [56]
	6
	85%
(n=22)
	n/a
	85%
(n=22)
	Possibly
	No
	The group treated with memantine declined significantly less on the SIB and, as measured by FDG PET, in brain regions known to be affected by AD than the placebo-treated group.
No significant difference between groups in CSF biomarkers. 

	Memantine MRI [57]
	12
	78%
(n=217)
	n/a
	82%
(n=228)
	No
	No
	No significant difference in the whole brain or hippocampal atrophy rate between the treatment groups.

	Memantine MRS [58]
	12
	76%
(n=13)
	n/a
	59%
(n=10)
	No
	No
	No significant treatment benefit seen with memantine relative to placebo on the change in the NAA/Cr ratio or ADAS-cog.

	Memantine vs. donepezil MRS [59]
	6
	94%
(n=63)
	n/a
	94%
(n=63)
	No
	No
	No significant treatment benefit seen with memantine, relative to those treated with donepezil, on either metabolite ratios or clinical rating scales.

	Memantine multimodal [60]
	12
	65%
(n=24)
	n/a
	Unclear
	Yes
	No
	Slower decline, but statistically non-significant, in glucose metabolism in all brain areas and hippocampal volume in memantine than placebo treated subjects. 
Pilot study.

	REFLECT-1 [61]
	6
	77%
(n=448)
	n/a
	95%
(n=553)
	No
	No
	No significant benefit of either dosage of active-agent on primary outcome measures observed during the trial period.

	Rosiglitazone genetics [62]
	6
	87%
(n=449)
	n/a
	99%
(n=511)
	Yes
	No
	No statistically significant differences on primary endpoints were detected between the placebo arm and any dose of rosiglitazone.
However, a significant improvement in ADAS-cog was observed in those subjects on the highest dose of rosiglitazone who were also negative for the APOE ε4 allele.

	Azeliragon [63]
	18
	40%
(n=160)
	n/a
	95%
(n=380)
	No
	No
	Interim safety analysis at 6 months led to the higher dose arm being discontinued, and a futility analysis at 12 months led to all subjects discontinuing the study drug. Follow-up was, however, continued.
Significantly smaller decline in ADAS-cog over 18 months in the low-dose active-agent group.






Key

‘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. In some delayed-start trials (marked with ¥) the primary analyses related to the change in an outcome measure from baseline until the start of the delayed-start phase of the study (i.e. before those taking placebo commenced taking the active-agent).
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
ADAS				Alzheimer’s Disease Assessment Scale [64]
ADAS-cog 			Alzheimer’s Disease Assessment Scale – cognitive subscale [64] [No distinction made between different versions]
ADCS-ADL			Alzheimer’s Disease Cooperative Study – Activities of Daily Living inventory [65]
BNT				Boston Naming Test [66]
BPRS				Brief Psychiatric Rating Scale [67]
CIBIC+				Clinician Interview-Based Impression of Change with Caregiver Input (ADCS version) [68]
CLOX				Clock Drawing Test [69]
Gottfries-Bråne-Steen Scale 	Gottfries-Bråne-Steen Scale [70]
MMSE				Mini-Mental State Examination [71]
SADAS-cog			Standardised Alzheimer’s Disease Assessment Scale [72]
SIB				Severe Impairment Battery [73] 				
Token Test			Token Test [74] 					Proteins and metabolites
Aβ			Amyloid beta
Biomarker modalities 									Aβ42			Amyloid beta isomer, length 42 amino acids
CSF				Cerebrospinal Fluid 					APOE				Apolipoprotein E
EEG				Electroencephalography 				NAA/Cr ratio		N-acetylaspartate/Creatine ratio
MRI				Magnetic Resonance Imaging 				
MRS				Magnetic Resonance Spectroscopy 			PET ligands
PET				Positron Emission Tomography 				PiB				[11C]Pittsburgh compound B
	 										FDG				[18F]-2-fluoro-2-deoxyglucose
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