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1. Studies not described in the main text
4.1.3 BuChE
A post-hoc analysis of a RCT by Bullock found that patients carrying BuChE wildtype alleles had a better response to rivastigmine compared to donepezil, but only in the subgroup younger than 75; however, the result may be biased by the fact that more patients in the rivastigmine group dropped-out during the titration phase, which might have resulted in a lower magnitude on change in the ITT-LOCF analysis[1].
A post-hoc analysis of a RCT by O’Brien showed that patients with DLB carrying mutations which lower BuChE activity (namely, patients with heterozygous Asp70Gly and homozygous Ala539Thr mutations) had no attentional response to rivastigmine at 20 weeks, while BuChE wildtype and heterozygous patients showed at least partial responses; however, the same mutations resulted in a less compromised attention compared to BuChE wildtype carriers at baseline, in the earlier stages of disease, possibly implying a ceiling effect[2]. 
4.1.4 CHAT
A study by Scacchi found that the rs2177369 SNP of CHAT was not a predictor of response to rivastigmine or donepezil[3]. 
4.2.3 AChEI plasma concentrations
A study by Chen concluded that rivastigmine concentration was associated with cognitive response at 6 months, but the confidence interval of the provided OR included the point of no effect[4].
Another study by Lu found that ratio between the concentration of the S enantiomer of donepezil and the received dose was significantly higher in responders at 3 months in Chinese Han patients with AD; the effect was more evident in patients with CYP2D6 rs1065852 SNP *10/10. However, the authors did not provide established diagnostic criteria for patients’ inclusion[5]. 
4.2.5 Drug type
A retrospective analysis of a RCT by Touchon found that patients on rivastigmine exhibited better cognitive and functional response at 2 years compared to patients on donepezil; however, these findings were only observed in the intention-to-treat population, with last observation carried forward imputation for missing data, and were not confirmed in the observed cases population[6].
4.3.2 Demographic factors: age, gender, race
A post-hoc analysis of a RCT by Bullock found that patients younger than 75 responded better to rivastigmine than donepezil; however, in the same study, more patients on rivastigmine, compared to donepezil, discontinued the drug due to adverse events during the titration phase, which may have resulted in an overestimation of the drug effects in the ITT-LOCF analysis. Moreover, this effect was only seen in BuChE wildtype subjects, and no direct comparison between younger and older patients seems to have been performed[1]
4.3.3 Rate of progression
A study by Farlow, retrospectively examining the open-label extension of a RCT on rivastigmine vs placebo, suggested that rapid progressors (i.e. patients who experienced a 4 or more points deterioration on the ADAS-Cog or at least 10% worsening on Progressive Deterioration Scale during the first 26 weeks – the RCT phase) had a better response to rivastigmine in the subsequent 26 weeks both on ADAS-Cog and PDS. However, a rapid progression could have been hypothetically the result of placebo treatment, while slow progression could have been due to rivastigmine: in this scenario, subsequent rivastigmine therapy would have showed greater effects in the “naïve” group, coincident with rapid progressors, whereas the already “treated” group would have seen the well-described decline in response after 6 months of therapy. Indeed, the study suggested that after 6 months slow progressors became faster progressors, and vice versa. Since the authors did not provide data regarding the association between progression and previous randomization group, it is not possible to exclude such an obvious bias[7]. 
A study by Calabria concluded that short-term cognitive improvement at 3 months was a predictor of subsequent response at 21 months; however, the significant drop-out rate of almost 50% could have influenced the results[8]. A study by Rota confirmed the same association only in patients with milder dementia (MMSE > 18), with an even greater drop-out rate; the same work found that improvement in ADL and IADL at 3 months was a predictor of functional improvement at 15 months[9].
4.3.4 Short-term response
A retrospective study by Droogsma found that cognitive response at 6 months was not a predictor of subsequent response in a more than 3-years follow-up; interestingly, while non-responders had a lower MMSE at baseline, they exhibited a statistically significantly slower rate of cognitive decline. However, the difference in progression between non-responders and responders (0.9 vs 1.2 points/year) may be completely irrelevant from a clinical point of view[10]. 
A post-hoc analysis of a RCT by Farlow showed that “improvement, no change or minimal worsening” at 8 weeks on the ADAS-CGIC, corresponding to a score of 5, had a sensitivity of 59% and a specificity of 81% in predicting response at 24 weeks, defined as “improvement or no change” on ADAS-CGIC, which would imply that short-term response correlates with long-term response[11]. However, the study only included patients with severe dementia, in which the discriminative power of ADAS-CGIC might be limited.
4.3.5 Measures of cognitive or functional impairment at baseline
A study by Gallucci found that MMSE > 20, CDR between 0.5-1 and higher ADL (and a lower degree of cortical and subcortical atrophy) were predictive of cognitive response to AChEI, implying that more preserved subjects responded better; however, the same study identified also living with assistance as a predictor[12]. The fact that the paper used artificial intelligence to find several possible associations, instead of a priori hypotheses to be tested, could at least partially explain these contradictory results.
4.3.12 Markers of amyloidopathy
A retrospective study by Graff-Radford on patients with DLB suggested that negative PiB-PET might a predictor of cognitive response to AChEI at 1 year; however, only 7 patients underwent such imaging, and only a descriptive analysis was provided[13]. These findings suggest that patients with less Alzheimer (co-)pathology would benefit more from AChEI therapy, which is consistent with the fact that subjects with DLB tend to have greater cholinergic deficit and lower choline acetyltransferase activity compared to AD patients.
4.3.14 APOE
Most studies did not find an effect of APOE status on cognitive response, and they will not be discussed further[1,13–33].
The study by Blesa found a differential effect of APOE-ε4 in psychiatric response to rivastigmine in AD patients at 6 months, with greater efficacy on anxiety-related behavioral symptoms in non-carriers, and on irritability in carriers, as measured by NPI subitems[30]; however, total NPI was not affected by APOE status, and these results should be interpreted with caution. 
4.3.23 Other neuropsychological predictors
In a rather complicated prospective randomized study, Kuzmickienė found that scores in a few subtests of the Cambridge Neuropsychological Test Automated Battery (CANTAB) were predictive of cognitive response to donepezil at 4 months (measured with MMSE), namely improvement in Paired associate learning (PAL) after a single dose of donepezil. The authors report that PAL test seems to be more sensitive to cholinergic stimulation than other tests in the CANTAB battery. Other tests scores were considered predictive of cognitive response at 4 months (measured by CANTAB battery), namely improvement in Pattern recognition memory (PRM) a test of visual recognition memory), Spatial working memory after a single dose of donepezil, and PAL, PRM and Choice reaction Time scores at baseline[34]. However, the fact that these findings originated from several different models makes their significance difficult to judge.
A study by Saumier found that better performances at baseline in the Clock Drawing test, the Boston Naming test and a tracking speed test were predictive of cognitive and global response at 6 months in Canadian AD patients. Curiously, scores in neuropsychological tests evaluating attention were not predictive of response; however, responders were significatively less impaired than non-responders in Psycholinguistical Assessment of Language Picture Naming test for pictures depicting living things. Thus, the author suggest that more preserved visual-spatial abilities and lexical-semantical knowledge might identify a subset of patients more likely to respond to donepezil[35]. However, a biological explanation of these findings was not provided.
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	Reference
	Population
	Treatment
	Diagnosis
	Response criteria
	Follow-up
	Predictor
	Risk of bias

	Scacchi 2008
	171 AD patients
	Rivastigmine, donepezil
	Clinical (probable AD, NINCDS-ADRDA and DSM-IV)
	Mean values on MMSE among four recording times (no clear definition of response)
	15 months
	A/A genotype of AChE rs2571598 SNP (only for rivastigmine); BChErs1803274 (the so-called K-variant),BChE rs1355534, and ChAT rs2177369 are not a predictor 
	High

	Bullock 2006
	994 AD patients (moderately-severe), 578 completed the study
	Rivastigmine, donepezil
	DSM-IV criteria and NINCDS-ADRDA
	Severe impairment battery, no clear definition. 
	2 years
	Age younger than 75 and BuChE wt (for treatment with R)
	Some concerns – moderate

	Sokolow 2016
	574 MCI patients
	Donepezil
	Clinical (amnestic MCI of a degenerative nature, logical memory delayed-recall score 1.5-2 SD below an education-adjusted norm, CDR 0.5, MMSE 24-30, Petersen)
	Change of MMSE and CDR-SB
	3 years
	BChE-K variant is a predictor of poor response in MCI patients who are ApoE e4 carriers
	Some concerns – moderate

	De Beaumont 2016
	128 MCI patients
	Donepezil
	Clinical (aMCI subjects according to ref. 46)
	ADAS-Cog change
	3 years
	Women with BChE-K* 
	Moderate

	Patterson 2011
	165 AD patients (81 completed the whole study)
	Rivastigmine, donepezil, galantamine
	Clinical (probable AD, NINCDS-ADRDA and DSM-IV)
	Improvement in MMSE at 3-9 months (early cognitive response); no decline in MMSE at 15-24 months (late cognitive response)
	Up to 24 months
	APOE e4 in MMSE>21, BCHE-K in MMSE <= 15
	Moderate

	O'Brien 2002
	51 DLB patients
	Rivastigmine
	Clinical (DLB, McKeith)
	Change in SRT and CRT
	20 weeks
	Inconclusive results
	Some concerns – moderate

	Harold 2006
	121 AD patients
	Rivastigmine, donepezil, galantamine
	Not stated (presumably probable AD - NINCDS-ADRDA, ref. 19)
	Rate of decline in MMSE (points/year)
	Up to 24 months (average 15 months)
	rs733722 TT allele SNP of CHAT
	High

	Yoon 2015
	158 AD patients
	Rivastigmine, donepezil, galantamine
	Clinical (probable AD, NINCDS-ADRDA)
	No deterioration in K-MMSE
	26 weeks
	rs2177370 and rs3793790 SNPs of CHAT associated with response; haplotype CT of rs11191187-rs2177370 of CHAT is a predictor, haplotype CC is a predictor of poor response
	Low

	Braga 2014
	177 AD patients (at 6 months), 147 AD patients (at 2 years)
	Rivastigmine, donepezil, galantamine
	Clinical (probable AD, NINCDS-ADRDA) 
	MMSE improvement or no deterioration
	2 years
	T allele of rs6494223 polymorphism of CHRNA7 and ApoE e4 non carriers 
	Low

	Weng 2013
	204 AD patients
	Rivastigmine, donepezil, galantamine
	Clinical (probable AD, NINCDS-ADRDA)
	2+ points improvement in MMSE
	6 months
	G allele of rs8024987 SNP of CHRNA7 in women (especially taking galantamine); haplotype GG of rs8024987 and rs885071 SNPs of CHRNA7 in women (especially taking galantamine)
	Low

	Clarelli 2016
	169 AD patients (a subset with MMSE > 19 was selected to be consistent with Braga2014)
	Rivastigmine, donepezil, galantamine
	Clinical (probable AD, NINCDS-ADRDA) ref.11
	Non-worsening of MMSE (as in Braga2015) and improvement of 2+ points in MMSE (as in Weng)
	1 year
	CHRNA7 rs6494223 and rs8024987 are not predictors
	Low

	Pola 2005
	73 AD patients
	Rivastigmine, donepezil
	Clinical (probable AD, NINCDS-ADRDA)
	2+ points improvement on MMSE, no deterioration of ADL and IADL
	9.1 +- 2.6 months
	R allele of residue 192 polymorphism of PON-1; QQ genotype is a predictor of poor response
	Moderate

	Klimkowicz-Mrowiec 2011
	101 AD patients
	Rivastigmine, donepezil
	Clinical (probable AD, NINCDS-ADRDA)
	No deterioration in MMSE and CDT, global improvement on IADL
	9 months
	PON1 SNPs rs662, rs854560 and rs705381 are not a predictor
	Moderate





Table S2. CYP2D6
	Reference
	Population
	Treatment
	Diagnosis
	Response criteria
	Follow-up
	Predictor
	Risk of bias

	Lu 2015
	77 AD patients
	Donepezil
	Not stated
	No deterioration in MMSE
	At least 3 months  
	Higher concentration of S-Donepezil (in patients with CYP2D6*10/10 on rs1065852 SNP) 
	High

	Lu 2016
	85 AD patients
	Donepezil
	Not stated
	No deterioration in MMSE
	At least 3 months
	APOE e3 non-carrier and CYP2D6*10/10 on rs1065852 SNP
	High

	Ma 2019
	174 AD patients (with patients treated with R as a control group)
	Donepezil, galantamine, rivastigmine
	Clinical (probable and possible AD, NINCDS-ADRDA)
	No deterioration in ADAS-Cog and MMSE
	1 year
	CYP2D6*10 carriers
	High

	Zhong 2012
	110 AD patients (96 completed the study)
	Donepezil
	Clinical (probable AD, NINCDS-ADRDA)
	2+ points improvement in MMSE (but also "no deterioration")
	6 months
	CYP2D6*10; APOE is not a predictor
	Moderate

	Magliulo 2011
	54 AD patients
	Donepezil
	Clinical (probable AD, NINCDS-ADRDA)
	Not clearly stated (change in CIBIC-plus or in MMSE)
	Up to 40 months (median 9 months)
	Heterozygous CYP2D6 extensive metabolizers (CYP2D6*1 carriers) predicts better response than homozygous CYP2D6 extensive metabolizers (CYP2D6*1/*1)
	High

	Seripa 2011
	57 AD patients
	Donepezil
	Clinical (probable AD, NINCDS-ADRDA)
	No deterioration in ADAS-Cog and MMSE, improvement on ADL or IADL
	6 months
	Mutations of CYP2D6 associated with absent or decreased enzyme activity
	Moderate

	Miranda 2015
	129 AD and AD+CVD patients (97 completed the study)
	Donepezil, galantamine, rivastigmine
	Clinical (probable AD, NIAA; AD+CVD, NINDS-AIREN) 
	Improvement of 2+ points on MMSE
	12 months
	CYP2D6 is not a predictor
	Moderate

	[bookmark: _Hlk101094259]Miranda 2017
	42 AD and AD+CVD patients
	Donepezil
	Clinical (AD, NIAA; AD+CVD, NINDS-AIREN) 
	Less than 1 point loss on MMSE
	12 months
	CYP2D6 is not a predictor
	Low

	Chianella 2011
	171 AD patients
	Donepezil, galantamine, rivastigmine
	Clinical (probable AD, NINCDS-ADRDA)
	Less than 1.5 corrected MMSE points loss
	12 months
	CYP2D6 is not a predictor
	Low

	Pilotto 2009
	127 AD patients (115 included at follow-up)
	Donepezil
	Clinical (probable AD, NINCDS-ADRDA)
	No deterioration in ADAS-Cog and MMSE, improvement on ADL or IADL
	6 months
	rs1080985 G allele SNP of CYP2D6 is a predictor of poor response
	Low

	Albani 2012
	415 AD patients (68% w)
	Donepezil
	Clinical (Probable AD, NINCDS-ADRDA)
	Improvement or no deterioration in MMSE
	6 months
	C-allele on rs1080985 CYP2D6 SNP; G-allele predicts poor response, (with a marginally significant effect of the association with APOE-e4).
	Low

	Chou 2021
	40 AD patients
	Donepezil
	Clinical (probable AD, NINCDS-ADRDA)
	Non-worsening of CDR
	2 years
	CYP2D6 SNP rs1080985 G/G (C/C and C/G are negative predictors)
	Low

	Liu 2014
	208 AD patients
	Donepezil 5 mg
	Clinical (probable AD, NINCDS-ADRDA)
	No deterioration in MMSE
	6 months
	rs1080985 SNP of CYP2D6 is not a predictor
	Low





Table S3. Rate of progression.
	Reference
	Population
	Treatment
	Diagnosis
	Response criteria
	Follow-up
	Predictor
	Risk of bias

	Wallin 2009
	191 AD patients (161 with CSF biomarkers)
	Donepezil, galantamine, rivastigmine
	Clinical (probable or possible AD, NINCDS-ADRDA, and DSM-IV)
	2+ points improvement in MMSE (other models: 2+ points improvement in MMSE & CIBIC 1-3; 2+ points improvement in ADAS-Cog; 4+ points improvement in ADAS-Cog
	6 months
	Faster pre-treatment progression rates
	Moderate

	Farlow 2001
	187 AD patients
	Rivastigmine
	Not stated (ref. 20 not accessible)
	Change in ADAS-Cog, PDS, GDS, MMSE 
	26 weeks
	Rapid progression (at least 4 points deterioration on the ADAS-Cog or at least 10% worsening on PDS during 26 weeks)
	High

	Sobow 2007
	54 AD patients
	Rivastigmine
	Clinical (AD, NINCDS-ADRDA, not stated if possible included; exclusion of patients who also fulfilled criteria for other dementia syndromes)
	3+ points improvement on ADAS-Cog (stability if less than 2 points variation)
	6 months
	Fast progressors (3+ points/year loss on MMSE)
	Moderate





Table S4. Cardiovascular risk factors
	Reference
	Population
	Treatment
	Diagnosis
	Response criteria
	Follow-up
	Predictor
	Risk of bias

	Connelly 2005
	166 AD patients
	Not stated, probably donepezil, galantamine, rivastigmine
	Clinical (probable AD, NINCDS-ADRDA)
	Composite measure of change in MMSE, IADL/SB scores in NOSGER and agreement between patient, carer and doctor on global outcome - not clearly stated, probably analogous to the other studies by Connelly
	6 months
	Smoker status is not a predictor
	High

	Gallucci 2015
	84 AD patients + 6 AD+CVD patients
	Donepezil, galantamine, rivastigmine
	Clinical (NINCDS-ADRDA and NINDS-AIREN, not stated if possible included)
	Less than 2 points deterioration of MMSE per year
	Up to 4 years
	Not smoking, not drinking alcohol
	High

	Connelly 2019
	24 AD patients
	Donepezil, galantamine, rivastigmine
	Clinical (probable AD, ICD-10 criteria, diagnosis by a psychiatrist)
	Change in MMSE, NOSGER subscales, DSST and global assessment of change including carer/family views as recommended by NICE (Ref 18) - not clear
	6 months
	Greater BMI is a predictor of poor response
	High

	Fukui 2005
	55 AD patients (50 completed the studies)
	Donepezil 5 mg
	Clinical (probable AD, ICD-10 and NINCDS-ADRDA)
	Improvement of 2+ points on the Clock-drawing test (ref. 15 for scoring) for true responders, +- 2 points on the CDT for unchanged
	12 months
	High blood pressure; hypercholesterolemia is a predictor of poor response
	Moderate

	Ho 2016
	87 AD patients
	Rivastigmine
	Not clearly stated (presumably probable AD, NINCDS-ADRDA)
	No deterioration on MMSE or CDR-SB
	1 year
	Hypertension is a predictor of cognitive (but not global) response
	Moderate

	Connelly 2005
	160 AD patients (147 AD patients with full data set)
	Donepezil, galantamine, rivastigmine
	Clinical (probable AD, NINCDS-ADRDA)
	At least two of gain of 2+ points on MMSE, improvement of the combined score IALD & social behaviour subscales of NOSGER (or maintenance of maximum score), positive global change as defined as a tripartite agreement amongst doctor, subject and carer (global impression) at 6 months
	6 months
	Combined hypertension and white matter lesions are negative predictors
	Moderate

	Modrego 2009
	54 AD patients (50 included, 43 stayed on G)
	Galantamine (but switching to donepezil allowed)
	Clinical (probable AD, NINCDS-ADRDA)
	Changes in ADAS-Cog, NPI and DAD, stroke, death
	6 months
	Lower IMT (especially in men); hypertension is not a predictor
	Low

	Borroni 2003
	120 AD patients (104 included in the analysis)
	Donepezil, rivastigmine
	Clinical (Probable AD, NINCDS-ADRDA)
	Difference in change of MMSE
	1 year
	Lower serum colesterol (under 220 mg/dL) 
	Low





Table S5. Other clinical predictors.
	Reference
	Population
	Treatment
	Diagnosis
	Response criteria
	Follow-up
	Predictor
	Risk of bias

	Perera 2014
	2460 patients
	Donepezil, galantamine, rivastigmine
	Not stated
	Change in MMSE
	4 years (1 year prior to AChEI initiation to 3 years after)
	Vascular dementia, antipsychotics, gastrointestinal drugs, and anti-platelet and anticoagulants are a predictor of poor response; DLB is not a predictor 
	High

	Wattmo 2017
	1017 AD patients
	Donepezil, galantamine, rivastigmine
	Clinical (possible or probable AD, NINCDS-ADRDA, and DSM-IV)
	No deterioration in MMSE
	3 years
	No antipsychotic use in late-onset AD patients; early onset and late onset AD are in general not a predictor
	High

	Wattmo 2011
	843 AD patients
	Donepezil, galantamine, rivastigmine
	Clinical (possible or probable AD, NINCDS-ADRDA, and DSM-IV)
	Not clearly stated, changes in MMSE and ADAS-Cog
	3 years
	NSAID/ASA therapy
	High

	Wattmo 2012
	784 AD patients
	Donepezil, galantamine, rivastigmine
	Clinical (possible or probable AD, NINCDS-ADRDA, and DSM-IV)
	No deterioration in IADL or PSMS at 6 months
	3 years
	Fewer antidepressants, less number of medications (for basic ADL), NSAIDs/ASA use (for response at 6 months)
	High

	Raschetti 2005
	5642 AD patients (2853 completed the study)
	Donepezil, galantamine, rivastigmine
	Clinical (probable AD, NINCDS-ADRDA)
	2+ points improvement on MMSE
	9 months
	Absence of concomitant diseases
	Moderate

	Tei 2008
	50 AD patients and 56 HC
	Donepezil 5 mg
	Clinical (probable AD, NINCDS-ADRDA)
	4+ points improvement on MMSE
	16 weeks
	IGF-I >= 110 ng/mL and MMSE >=15
	Moderate

	Yamagata 2010
	23 AD patients (non responders to donepezil 5 after 15 months of therapy)
	Donepezil
	Clinical (probable AD, NINCDS-ADRDA)
	No deterioration in MMSE
	12 weeks
	IGF-I <= 99 ng/mL & MMSE <= 18 in patients non responders to donepezil 5 mg (and increased to 10 mg)
	Moderate

	Kapaki 2006
	28 AD patients (19 included in the follow-up analysis) and 24 age and sex-matched controls
	Donepezil
	Clinical (Probable AD, NINCDS-ADRDA)
	No worsening in MMSE
	4 months
	Higher T4 and fT4 pre-treatment
	Moderate

	Chang 2018
	21 AD patients and 20 healthy controls
	Donepezil 5 mg
	Clinical (Probable AD, NINCDS-ADRDA)
	Stabilization or improvement of MMSE (no worsening of 2+ points)
	6 months
	Higher T4 pre-treatment
	Moderate

	Cho 2018
	165 AD patients
	Donepezil, rivastigmine
	Clinical (DSM-IV)
	Rate of decline in MMSE or CASI
	2 years
	Vitamin B12 lower than 436 ng/L is a negative predictor
	High

	Modrego 2008
	34 AD patients (22 completed the study)
	Galantamine
	Clinical (probable AD, NINCDS-ADRDA, and DSM-IV)
	Not clearly stated, changes in ADAS-Cog, NPI, DAD
	6 months
	Lower baseline plasmatic Aβ-40
	Moderate

	Sobow 2007
	54 AD patients
	Rivastigmine
	Clinical (AD, NINCDS-ADRDA, not stated if possible included; exclusion of patients who also fulfilled criteria for other dementia syndromes)
	3+ points improvement on ADAS-Cog (stability if less than 2 points variation)
	6 months
	More pronounced increase in plasma Aβ-42 1 month after treatment with rivastigmine
	Moderate

	Graff-Radford 2012
	54 DLB patients
	Donepezil, galantamine, rivastigmine
	Clinical (probable DLB, McKeith 2005)
	Reliable change in Dementia Rating Scale: reliable improvement with 9+ points increase in <15 months and 10+ >15 months, reliable decline 6+ decrease in <15 months and 7+ decrease >15 months, stability in between
	1 year
	Negative PiB PET in patients with DLB
	Low

	Wallin 2009
	191 AD patients (161 with CSF biomarkers)
	Donepezil, galantamine, rivastigmine
	Clinical (probable or possible AD, NINCDS-ADRDA, and DSM-IV)
	2+ points improvement in MMSE (other models: 2+ points improvement in MMSE & CIBIC 1-3; 2+ points improvement in ADAS-Cog; 4+ points improvement in ADAS-Cog
	6 months
	CSF biomarkers are not a predictor
	Moderate







Table S6. APOE status.
	Reference
	Population
	Treatment
	Diagnosis
	Response criteria
	Follow-up
	Predictor
	Risk of bias

	Ho 2016
	87 AD patients
	Rivastigmine
	Not clearly stated (presumably probable AD, NINCDS-ADRDA)
	No deterioration on MMSE or CDR-SB
	1 year
	APOE-ε4 is not a predictor
	Moderate

	Bullock 2006
	994 AD patients (moderately-severe), 578 completed the study
	Donepezil, rivastigmine
	DSM-IV criteria and NINCDS-ADRDA
	Severe impairment battery, no clear definition. 
	2 years
	APOE-ε4 is not a predictor
	Some concerns - Moderate

	De Beaumont 2016
	128 MCI patients
	Donepezil
	Clinical (aMCI subjects according to ref. 46)
	ADAS-Cog change
	3 years
	APOE-ε4 is not a predictor
	Moderate

	Clarelli 2016
	169 AD patients (a subset with MMSE > 19 was selected to be consistent with Braga2015)
	Donepezil, galantamine, rivastigmine
	Clinical (probable AD, NINCDS-ADRDA) ref.11
	Non-worsening of MMSE (as in Braga2015) and improvement of 2+ points in MMSE (as in Weng)
	1 year
	APOE-ε4 is not a predictor
	Low

	Klimkowicz-Mrowiec 2011
	101 AD patients
	Donepezil, rivastigmine
	Clinical (probable AD, NINCDS-ADRDA)
	No deterioration in MMSE and CDT, global improvement on IADL
	9 months
	APOE-ε4 is not a predictor
	Moderate

	Liu 2014
	208 AD patients
	Donepezil 5 mg
	Clinical (probable AD, NINCDS-ADRDA)
	No deterioration in MMSE
	6 months
	APOE-ε4 is not a predictor
	Low

	Miranda 2017
	42 AD and AD+CVD patients (55 with donepezil, but 13 D 5)
	Donepezil
	Clinical (AD, NIAA, ref 20; AD+CVD, NINDS-AIREN) 
	Less than 1 point loss on MMSE
	12 months
	APOE-ε4 is not a predictor
	Low

	Ma 2019
	174 AD patients (with patients treated with R as a control group)
	Donepezil, galantamine, rivastigmine
	Clinical (probable and possible AD, NINCDS-ADRDA)
	No deterioration in ADAS-Cog and MMSE
	1 year
	APOE-ε4 is not a predictor
	High

	Zhong 2012
	110 AD patients (96 completed the study)
	Donepezil
	Clinical (probable AD, NINCDS-ADRDA)
	2+ points improvement in MMSE (but it also states "no deterioration", so not so clear)
	6 months
	APOE-ε4 is not a predictor
	Moderate

	Miranda 2015
	129 AD and AD+CVD patients (97 completed the study)
	Donepezil, galantamine, rivastigmine
	Clinical (probable AD, NIAA, ref 10; AD+CVD, NINDS-AIREN) 
	Improvement of 2+ points on MMSE
	12 months
	APOE-ε4 is not a predictor
	Moderate

	Pilotto 2009
	127 AD patients (115 included at follow-up)
	Donepezil
	Clinical (probable AD, NINCDS-ADRDA)
	No deterioration in ADAS-Cog and MMSE, improvement on ADL or IADL
	6 months
	APOE-ε4 is not a predictor
	Low

	Lin 2019
	33 AD patients
	Galantamine 8 mg
	Clinical (NINCDS-ADRDA, not stated if possible included)
	No deterioration in MMSE, CASI and CDR-SB (doesn't state if only one is needed)
	6 months
	APOE-ε4 is not a predictor
	Low

	Wallin 2009
	191 AD patients (161 with CSF biomarkers)
	Donepezil, galantamine, rivastigmine
	Clinical (probable or possible AD, NINCDS-ADRDA, and DSM-IV)
	2+ points improvement in MMSE (other models: 2+ points improvement in MMSE & CIBIC 1-3; 2+ points improvement in ADAS-Cog; 4+ points improvement in ADAS-Cog
	6 months
	APOE-ε4 is not a predictor
	Moderate

	Sobow 2007
	54 AD patients
	Rivastigmine
	Clinical (AD, NINCDS-ADRDA, not stated if possible included; exclusion of patients who also fulfilled criteria for other dementia syndromes)
	3+ points improvement on ADAS-Cog (stability if less than 2 points variation)
	6 months
	APOE-ε4 is not a predictor
	Moderate

	Graff-Radford 2012
	54 DLB patients
	Donepezil, galantamine, rivastigmine
	Clinical (probable DLB, McKeith 2005)
	Reliable change in Dementia Rating Scale: reliable improvement with 9+ points increase in <15 months and 10+ >15 months, reliable decline 6+ decrease in <15 months and 7+ decrease >15 months, stability in between
	1 year
	APOE-ε4 is not a predictor
	Low

	Rigaud 2002
	117 AD patients (80 completed the study)
	Donepezil
	Clinical (probable AD, NINCDS-ADRDA and DSM-IV)
	Change in ADAS-Cog (main outcome), MMSE, IADL, Caregiver-rated Clinical Global Impression of Change
	36 weeks
	APOE-ε4 is not a predictor
	Moderate

	Farlow 2004
	367 AD patients
	Rivastigmine
	Not stated (ref. 11 not accessible) and probable AD (DSM-IV and NINCDS-ADRDA)
	Change in ADAS-Cog
	26 weeks
	APOE-ε4 is not a predictor
	Some concerns – Low

	Waring 2015
	391 AD patients (ITT; 287 completer)
	Donepezil
	Clinical (probable AD, NINCDS-ADRDA)
	Change in ADAS-Cog
	12 weeks
	APOE-ε4 is not a predictor
	Low

	Aerssens 2000
	310 (3 months) and 543 (6 months) Caucasian AD patients
	Galantamine 24-36 mg
	Clinical (Probable AD, NINCDS-ADRDA)
	Mean change from baseline in total ADAS-cog score
	3-6 months
	APOE-ε4 is not a predictor
	Some concerns – Low

	Visser 2005
	121 AD patients
	Rivastigmine
	Clinical (probable AD, NINCDS-ADRDA and DSM-IV)
	2+ points improvement on MMSE or 4+ points improvement on ADAS-Cog
	26 weeks
	APOE-ε4 is not a predictor
	Low

	McGowan 1998
	39 AD patients
	Galantamine
	Clinical (probable AD, NINCDS-ADRDA)
	No deterioration in MMSE
	3 months 
	Male APOE-ε4 carriers
	Low

	Wattmo 2011
	843 AD patients
	Donepezil, galantamine, rivastigmine
	Clinical (possible or probable AD, NINCDS-ADRDA, and DSM-IV)
	Not clearly stated, changes in MMSE and ADAS-Cog
	3 years
	APOE-ε4 non-carriers
	High

	Csernansky 2005
	39 AD patients (37 completed the study)
	Donepezil
	Clinical (NINCDS-ADRDA) - doesn't state whether it's probable or possible
	Rate of change in ADAS-Cog (primary outcome); CDR, MMSE, NPI (secondary outcome) - ref. 21, 22
	2 years
	APOE-ε4 allele number is a predictor of poor CDR-SB response
	High

	Braga 2014
	177 AD patients (at 6 months), 147 AD patients (at 2 years)
	Donepezil, galantamine, rivastigmine
	Clinical (probable AD, NINCDS-ADRDA) 
	MMSE improvement or no deterioration
	2 years
	APOE-ε4 non-carriers 
	Low

	Choi 2008
	51 AD patients
	Donepezil
	Clinical (probable AD, NINCDS-ADRDA)
	Not clearly stated, change in several tests
	48 weeks
	APOE-ε4 carriers
	High

	Chen 2017
	63 AD patients
	Rivastigmine
	Clinical (NINCDS-ADRDA, not stated if probable or possible)
	Improvement in either MMSE or CDR 
	6 months
	APOE-ε4 carriers
	Moderate

	Devanand 2017
	37 MCI patients (32 patients completed the study)
	Donepezil (Rivastigmine or galantamine if not tolerated)
	Clinical (aMCI with subjective memory complaints, score > 1.5 SD below norms on either WMS-III Logical memory subtest immediate or delayed recall, or the Free and Cued Selective Reminding Test immediate or delayed recall, no functional impairment consistent with dementia, MMSE 23+, CDR 0.5) 
	ADAS-Cog and Selective Reminding Test change; CDR, consensus diagnosis, CIBIC-plus and FAQ as secondary outcomes
	52 weeks
	APOE-ε4 carriers
	Low

	Patterson 2011
	165 AD patients (81 completed the whole study)
	Donepezil, galantamine, rivastigmine
	Clinical (probable AD, NINCDS-ADRDA and DSM-IV)
	Improvement in MMSE at 3-9 months (early cognitive response); no decline in MMSE at 15-24 months (late cognitive response)
	Up to 24 months
	APOE-ε4 carriers in MMSE>21, BCHE-K in MMSE <= 15
	Moderate

	Blesa 2006
	167 AD patients
	Rivastigmine 6 mg or less
	Clinical (DSM IV, NINCDS-ADRDA)
	ADAS-Cog and Blessed Dementia Scale
	6 months
	Greater efficacy on anxiety-related behavioral symptoms in APOE-ε4 non-carriers, and on irritability in carriers, as measured by NPI subitems; however, total NPI was not affected by APOE status
	High

	Lu 2016
	85 AD patients
	Donepezil
	Not stated
	No deterioration in MMSE
	At least 3 months (but it's not clear when response is assessed)
	APOE-ε3 non-carrier and CYP2D6*10/10 on rs1065852 SNP
	High

	Lu 2018
	88 AD patients
	Donepezil
	Not stated
	No deterioration in MMSE
	At least 3 months  
	ABCA1 rs2230806 GG genotype + APOE-ε3 non-carrier
	High





Table S7. Other genes.
	Reference
	Population
	Treatment
	Diagnosis
	Response criteria
	Follow-up
	Predictor
	Risk of bias

	Paroni 2014
	109 AD patients
	Donepezil, galantamine, rivastigmine
	Clinical (probable or possible AD, NINCDS-ADRDA)
	No deterioration on ADAS-Cog and MMSE, improvement in ADL or IADL
	6 months
	rs7981045 G/G polymorphism of FOXO1 is a predictor of poor response
	Moderate

	Lu 2018
	88 AD patients
	Donepezil
	Not stated
	No deterioration in MMSE
	At least 3 months  
	ABCA1 rs2230806 GG genotype + APOE E3 non-carrier
	High

	Magliulo 2011
	54 AD patients
	Donepezil
	Clinical (probable AD, NINCDS-ADRDA)
	Not clearly stated (change in CIBIC-plus or in MMSE from first to second assessment)
	Up to 40 months (median 9 months)
	ABCB1 polymorphisms are not a predictor
	High

	Martinelli-Boneschi 2013
	287 + 252 AD patients (176 included in the study, 198 in the replication phase)
	Donepezil, galantamine, rivastigmine
	Clinical (probable AD, NINCDS-ADRDA)
	Less than 1 point/year loss in MMSE (non-responders: worsening of >3 points in MMSE)
	18 months
	rs17798800 allele A (PRKCE) is a predictor of non-response, and rs6720975 allele A (associated with neurobeachin) is a predictor of response
	Moderate

	Scacchi 2013
	184 AD patients
	Donepezil, rivastigmine
	Clinical (probable AD, NINCDS-ADRDA and DSM-IV)
	Change in MMSE compared to untreated patients
	15 months
	Female gender, and carriers of P and X allele on ESR1 rs2234693 and rs9340799 SNPs (only for donepezil)
	Low





Table S8. Neurophysiological predictors.
	Reference
	Population
	Treatment
	Diagnosis
	Response criteria
	Follow-up
	Predictor
	Risk of bias

	Adler 2004
	20 AD patients
	Rivastigmine
	Clinical (Probable AD, NINCDS-ADRDA)
	Improvement in short-term memory (SIDAM syndromes) at 6 months
	6 months
	Decreased qEEG theta power after 1 week (and higher pretreatment short-term memory)
	High

	Baakman 2021
	50 AD patients 
	Galantamine  
	Not stated
	Improvement in MMSE, NPI and DAD scores
	6 months
	Acute decrease of absolute frontal alpha, beta and theta EEG parameters and relative frontal theta power 
	High






Table S9. Neuropsychological and behavioral predictors.
	Reference
	Population
	Treatment
	Diagnosis
	Response criteria
	Follow-up
	Predictor
	Risk of bias

	Mega 1999
	86 AD patients
	Donepezil
	Clinical (probable or possible AD, NINCDS-ADRDA)
	4+ point reduction in total NPI-10 scale (frequency x severity); 4+ increase are non-responders, in-between unchanged behaviorally
	8 weeks
	Worse depression, apathy, disinhibition, and irritability
	High

	Mega 2000
	33 AD patients
	Donepezil
	Clinical (probable or possible AD, NINCDS-ADRDA)
	4+ point reduction in total NPI-10 scale (frequency x severity); 4+ increase are non-responders, in-between unchanged behaviorally
	8 weeks
	Worse disinhibition and irritability
	High

	Tanaka 2004
	70 AD patients
	Donepezil 5 mg
	Clinical (probable AD, NINCDS-ADRDA)
	4+ points improvement in NPI (unchanged: 3- variation in NPI)
	12 weeks
	Dysphoria, anxiety, apathy
	Moderate

	Lemstra 2008
	53 patients with cognitive decline and neuropsychiatric features (34 completed the study)
	Rivastigmine
	Clinical (AD - NINCDS-ADRDA; VD - NINDS-AIREN; DLB - McKeith; PDD - UKPD brain bank criteria) + DSM-IV
	No deterioration in MMSE, IDDD (interview for deterioration in daily living) and NPI
	6 months
	Fluctuation in reaction time tasks (VRT-sd) and poor sustained attention (CPT)
	High

	Kuzmickiené 2015
	72 AD patients and 30 controls
	Donepezil
	Clinical (probable AD, NINCDS-ADRDA)
	CANTAB test scores
	4 months
	Cognitive changes produced by the first single donepezil dose in CANTAB PAL, PRM, and SWM test, and baseline CANTAB PAL, PRM, and CRT test results.
	Moderate

	Mori 2016
	235 DLB patients
	Donepezil
	Clinical (probable DLB, McKeith) with NPI >7 and hallucinations NPI subitem > 0
	Change in MMSE (with LOCF imputation)
	12 weeks
	Patients with MMSE subitems serial 7's scores of 1-3, delayed recall scores of >= 1 and copying scores of 0 (subgroup with typical DLB cognitive impairment pattern)
	Some concerns

	Saumier 2007
	30 AD patients
	Donepezil
	Clinical (probable or possible AD, NINCDS-ADRDA and DSM-III)
	Mean ratio of change among MMSE, ADAS-Cog, CIBIC-plus equal to 0 or greater
	6 months
	Better performances in Clock Drawing test, a tracking speed test, and Boston Naming test
	High

	Connelly 2005
	140 AD patients (160 enrolled)
	Donepezil, galantamine, rivastigmine
	Clinical (probable AD, NINCDS-ADRDA)
	At least two of gain of 2+ points on MMSE, improvement of the combined score IALD & social behaviour subscales of NOSGER (or maintenance of maximum score), positive global change as defined as a tripartite agreement amongst doctor, subject and carer (global impression) at 6 months
	3 years (actually 6 months)
	Higher performances on DSST test at baseline and 6 months
	Moderate






Table S10. Other predictors. 
	Reference
	Population
	Treatment
	Diagnosis
	Response criteria
	Follow-up
	Predictor
	Risk of bias

	Mecocci 2002
	61 AD patients
	Donepezil 5 mg
	Clinical (NINCDS-ADRDA, not stated if possible included)
	Decrease of 4+ points on ADAS-Cog or CIBIC-plus score of 4- after 3 months of therapy
	3 months
	TASM static ANN could help predicting response
	Moderate
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