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Search strategy

8/05/17

Overall: 862

Duplicates removed: 746 (116 duplicates removed)

PubMed

272 hits

Limit to English: 252

((((Metformin[Title/Abstract] OR Biguanide[Title/Abstract] OR Biguanides[Title/Abstract])) OR (Metformin OR Biguanides[MeSH Terms]))) 

AND 

(((Dementia[Title/Abstract] OR Alzheimer’s[Title/Abstract] OR Alzheimer[Title/Abstract] OR Cognitive[Title/Abstract] OR Cognition[Title/Abstract] OR Memory[Title/Abstract] OR Recall[Title/Abstract] OR MMSE[Title/Abstract] OR “Mini mental state examination”[Title/Abstract])) OR (Cognition OR Dementia OR Cognition Disorders OR Cognitive dysfunction OR Alzheimer disease OR Mental recall[MeSH Terms]))

Embase

1,173 hits

Limit to articles, articles in press and conference papers and English language only: 473 hits

‘Dementia’ OR ‘Alzheimers’ OR ‘Alzheimer’ OR ‘Cognitive’ OR ‘Cognition’ OR ‘Memory’ OR ‘Recall’ OR ‘MMSE’ OR ‘Mini mental state examination’

('metformin':ti,ab OR 'biguanides':ti,ab OR 'metformin':de) AND ('dementia':ti,ab OR 'alzheimers':ti,ab OR 'alzheimer':ti,ab OR 'cognitive':ti,ab OR 'cognition':ti,ab OR 'memory':ti,ab OR 'recall':ti,ab OR 'mmse':ti,ab OR 'mini mental state examination':ti,ab OR 'alzheimerdisease':de OR 'dementia':de OR 'intellectual impairment':de OR 'cognitive defect':de OR 'mild cognitive impairment':de OR 'mental performance':de OR 'mini mental state examination':de) AND ([article]/lim OR [article in press]/lim OR [conference paper]/lim) AND [english]/lim

Psycinfo

Hits: 54

Metformin.mh. or (metformin or biguanide or biguanides).ti. or (metformin or biguanide or biguanides).ab.

AND

(Dementia or Alzheimers or Alzheimer or Cognitive or Cognition or Memory or Recall or MMSE or Mini mental state examination).mh. or (Dementia or Alzheimers or Alzheimer or Cognitive or Cognition or Memory or Recall or MMSE or Mini mental state examination).ti. or (Dementia or Alzheimers or Alzheimer or Cognitive or Cognition or Memory or Recall or MMSE or Mini mental state examination).ab.
International Clinical Trials Registry Platform

24 records from 20 trials

Intervention: 

Metformin OR Biguanide OR Biguanides

AND 

Condition: 

Dementia OR Alzheimer OR Cognitive OR Cognition OR Memory OR Recall OR MMSE 

From these 2 studies were relevant based on review of title/abstract:

Insulin Resistance and Mild Cognitive Impairment (MCI) in Older Chinese Adults With Pre-Diabetes and Diabetes: Cognitive Effects of Lifestyle Intervention and Metformin Treatment in a Randomized Controlled Trial

http://apps.who.int/trialsearch/Trial2.aspx?TrialID=NCT02409238
https://clinicaltrials.gov/show/NCT02409238
No results listed, study currently recruiting

Pioglitazone and/or Metformin as Treatment for Cognitive Impairments and Risk of Stroke in Patients with Type 2 Diabetes

http://apps.who.int/trialsearch/Trial2.aspx?TrialID=ChiCTR-TCH-10001013
http://www.chictr.org.cn/showproj.aspx?proj=8525
No results listed recruitment completed but study not due to finish until 2018

Metformin in Amnestic Mild Cognitive Impairment MCI

http://apps.who.int/trialsearch/Trial2.aspx?TrialID=NCT00620191
https://clinicaltrials.gov/show/NCT00620191
Study completed and no results posted, but search for published literature identified corresponding paper.

ProQuest Dissertations and Theses Global

Searching “Anywhere except full text”

8 hits

None relevant

Metformin OR Biguanide OR Biguanides

AND 

Dementia OR Alzheimer OR Cognitive OR Cognition OR Memory OR Recall OR MMSE OR “Mini mental state examination”

OpenThesis

51 hits

None relevant

Metformin OR Biguanide OR Biguanides

AND 

Dementia OR Alzheimer OR Cognitive OR Cognition OR Memory OR Recall OR MMSE

Searching title or abstract

(ABST(Metformin OR Biguanide OR Biguanides) OR TITLE(Metformin OR Biguanide OR Biguanides)) AND (ABST(Dementia OR Alzheimer OR Cognitive OR Cognition OR Memory OR Recall OR MMSE) OR TITLE(Dementia OR Alzheimer OR Cognitive OR Cognition OR Memory OR Recall OR MMSE))

Supplementary Table 1. Adjusted covariates

	Study
	Covariates adjusted for in multivariable analysis

	Cheng 2014 [1]
	Age, sex, hypertension, hyperlipidemia, and cerebrovascular disease

	Heneka 2015 [2]
	Age, sex, antidiabetic medication use, and history of CVD

	Herath 2016 [3]
	Age, sex, education (and baseline cognitive function in the follow up analysis)

	Hsu 2011 [4]
	Age group, gender, type of stroke, CCI score

	Huang 2014 [5]
	Age, sex, comorbidities and urbanization status

	Imfeld 2012 [6]
	Cases were matched 1:1 with controls with no evidence of any type of dementia or prescriptions for specific drugs to treat AD, matching was performed for age, sex, calendar time, GP, and number of years of recorded history. Adjustments were for antidiabetic drug classes, smoking, BMI, dyslipidemia, use of angiotensin-converting enzyme inhibitors and statins.

	Ng 2014
 ADDIN EN.CITE 

[48]

	Age, gender, education, other antidiabetic medication use, fasting blood glucose, duration of diabetes, BMI, hypertension, cardiovascular illness or stroke, other medical comorbidities, eGFR, GDS score, APOE ε4 allele, and duration of follow up

	Wang 2017 [8]
	Age, race/ethnicity, HbA1c, LDL, BMI, baseline CCI score

	Guo 2014 [9]
	None

	Luchsinger 2016 [10]
	Baseline ADAS-Cog

	Huang 2014 [11]
	None

	Liccini 2016 [12]
	Age, sex, education, and HbA1c

	Moore 2013 [13]
	Age, sex, level of education, depression, and serum B12 levels. (categorical only)

	Yokoyama 2015 [14]
	Age, sex, BMI, current smoker, duration of diabetes, hypertension, dyslipidemia and history of coronary artery disease and stroke


CVD, cardiovascular disease; CCI, Charlson comorbidity index; AD, Alzheimer’s disease; GP, general practitioner; BMI, body mass index; eGFR, estimated glomerular filtration rate; GDS, Geriatric Depression Scale; HbA1c, hemoglobin A1c; LDL, low-density lipoproteins; ADAS-Cog, Alzheimer's Disease Assessment Scale-cognitive subscale

Supplementary Table 2. Methodological appraisal of studies

	Cohort Studies
	Cheng 2014 [1]
	Heneka

2015 [2]
	Herath 2016 [3]
	Hsu 

2011 [4]
	Huang 2014 [5]
	Ng 2014 [7]
	Wang 2017 [8]
	Isik

2017 [15]
	Khattar 2016 [16]

	1. Were the groups similar and recruited from the same population?
	N
	U
	U
	N
	U
	N
	N
	N
	N

	2. Were the exposures measured similarly to assign people to both exposed and unexposed groups?
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	U

	3. Was the exposure measured in a valid and reliable way?
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	U

	4. Were confounding factors identified?
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	N
	N

	5. Were strategies to deal with confounding factors stated?
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	N
	N

	6. Were the groups/participants free of the outcome at the start of the study (or at the moment of exposure)?
	Y
	Y
	NA
	Y
	Y
	NA
	Y
	NA
	U

	7. Were the outcomes measured in a valid and reliable way?
	Y
	Y
	Y
	Y
	Y
	Y
	N
	Y
	Y

	8. Was the follow up time reported and sufficient to belong enough for outcomes to occur?
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	N
	U

	9. Was follow-up complete, and if not, were the reasons to loss to follow-up described and explored?
	U
	U
	U
	U
	U
	N
	U
	Y
	NA

	10. Were strategies to address incomplete follow-up utilized?
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	N
	NA

	11. Was appropriate statistical analysis used?
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	U

	
	
	
	
	
	
	
	
	
	

	Case-control
	Imfeld 2012 [6]
	
	
	
	
	
	
	
	

	1. Were the groups comparable other than presence of disease in cases or absence of disease in controls?
	N
	
	
	
	
	
	
	
	

	2. Were cases and controls matched appropriately?
	N
	
	
	
	
	
	
	
	

	3. Were the same criteria used for identification of cases and controls?
	Y
	
	
	
	
	
	
	
	

	4. Was exposure measured in a standard, valid and reliable way?
	Y
	
	
	
	
	
	
	
	

	5. Was exposure measured in the same way for cases and controls?
	Y
	
	
	
	
	
	
	
	

	6. Were confounding factors identified?
	N
	
	
	
	
	
	
	
	

	7. Were strategies to deal with confounding factors stated?
	Y
	
	
	
	
	
	
	
	

	8. Were outcomes assessed in a standard, valid and reliable way for cases and controls?
	Y
	
	
	
	
	
	
	
	

	9. Was the exposure period of interest long enough to be meaningful?
	Y
	
	
	
	
	
	
	
	

	10. Was appropriate statistical analysis used?
	U
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	RCTs
	Guo 2014 [9]
	Luchsinger 2016 [10]
	
	
	
	
	
	
	

	1. Was true randomization used for assignment of participants to treatment groups?
	Y
	Y
	
	
	
	
	
	
	

	2. Was allocation to groups concealed?
	U
	Y
	
	
	
	
	
	
	

	3. Were treatment groups similar at the baseline?
	Y
	N
	
	
	
	
	
	
	

	4. Were participants blind to treatment assignment?
	Y
	Y
	
	
	
	
	
	
	

	5. Were those delivering treatment blind to treatment assignment?
	U
	U
	
	
	
	
	
	
	

	6. Were outcomes assessors blind to treatment assignment?
	Y
	Y
	
	
	
	
	
	
	

	7. Were treatments groups treated identically other than the intervention of interest?
	Y
	Y
	
	
	
	
	
	
	

	8. Was follow-up complete, and if not, were strategies to address incomplete follow-up utilized?
	Y
	Y
	
	
	
	
	
	
	

	9. Were participants analyzed in the groups to which they were randomized?
	N
	Y
	
	
	
	
	
	
	

	10. Were outcomes measured in the same way for treatment groups?
	Y
	Y
	
	
	
	
	
	
	

	11. Were outcomes measured in a reliable way?
	Y
	Y
	
	
	
	
	
	
	

	12. Was appropriate statistical analysis used?
	U
	Y
	
	
	
	
	
	
	

	13. Was the trial design appropriate for the topic, and any deviations from the standard RCT design accounted for in the conduct and analysis?
	Y
	Y
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	Cross-sectional
	Huang 2014 [11]
	Liccini

2016 [12]
	Moore 2013 [13]
	Yokoyama 2015 [14]
	Zhou 2015 [17]
	
	
	
	

	1. Were the criteria for inclusion in the sample clearly defined?
	Y
	Y
	Y
	Y
	Y
	
	
	
	

	2. Were the study subjects and the setting described in detail?
	Y
	Y
	Y
	Y
	Y
	
	
	
	

	3. Was the exposure measured in a valid and reliable way?
	U
	Y
	N
	U
	U
	
	
	
	

	4. Were objective, standard criteria used for measurement of the condition?
	Y
	Y
	Y
	Y
	Y
	
	
	
	

	5. Were confounding factors identified?
	Y
	Y
	Y
	Y
	N
	
	
	
	

	6. Were strategies to deal with confounding factors stated?
	Y
	Y
	Y
	Y
	N
	
	
	
	

	7. Were the outcomes measured in a valid and reliable way?
	Y
	Y
	Y
	Y
	Y
	
	
	
	

	8. Was appropriate statistical analysis used?
	U
	Y
	Y
	Y
	N
	
	
	
	


Y, yes; N, no;NA, not applicable; U, unclear
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