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Section 1. Detailed Eligibility Criteria
Inclusion criteria
Age 65 years or older at the index date.
A recorded diagnosis of hyperlipidaemia (ICD-10-CM E78.0–E78.5, E78.8, E78.9).
A new prescription for atorvastatin, rosuvastatin, or ezetimibe monotherapy; the date of the first such prescription defined time zero.
At least 12 months of continuous electronic health record activity before the index date, defined as at least one clinical encounter in each 6-month period.
Exclusion criteria
Pre-existing cognitive dysfunction, defined as two or more ICD-10-CM codes from the outcome code set recorded on separate dates. Patients carrying only a single historical code did not meet this threshold, were retained, and the indicator was entered into the propensity score model as a baseline covariate.
Any lipid-lowering medication in the 12 months before the index date (washout period).
Concurrent prescriptions for both a statin and ezetimibe at baseline, defined as both agents dispensed on the index date or within the 30 days preceding it, such that the patient could not be classified as a monotherapy initiator. This criterion, like all other eligibility criteria, used only information recorded on or before the index date. Addition of the comparator agent after the index date was not an exclusion criterion; it was treated as a treatment deviation and handled by censoring in the per-protocol analysis, while the intention-to-treat analysis retained such patients in their originally assigned group.
Baseline prescription for a cholinesterase inhibitor or memantine.
Incomplete data on any of the four variables required to define eligibility and time zero: age, sex, index prescription date, and treatment assignment. Missingness in the remaining baseline covariates did not lead to exclusion and was addressed by multiple imputation, so the eligibility criteria and the missing-data strategy operate on disjoint variable sets.
Of the 100,962 patients screened (49,524 statin, 51,438 ezetimibe), 78,125 were excluded and 22,837 met all eligibility criteria and entered propensity score matching, from which 5,144 matched pairs were formed.

Section 2. Statistical Analysis Details
Propensity score estimation. The propensity score was estimated by multivariable logistic regression including all 35 covariates listed in Supplementary Table 3, each entered as a main effect. Model discrimination was quantified by the C-statistic, which was 0.701 in the eligible cohort before matching and 0.511 in the matched cohort. A value close to 0.5 after matching is the expected and desired result, because it indicates that treatment assignment is no longer predictable from the measured covariates. The estimated propensity score ranged from 0.070 to 0.956.
Matching procedure. One-to-one nearest-neighbour matching without replacement was performed using a caliper of 0.2 standard deviations of the logit of the propensity score. Balance was assessed using standardised mean differences, with an absolute value below 0.1 taken to indicate adequate balance. Because matching induces dependence within pairs, all Cox models were fitted with robust (sandwich) variance estimation, with the matched-pair identifier as the clustering variable.
Presentation of variables. Continuous variables are summarised as mean ± standard deviation when approximately normally distributed and as median (interquartile range) otherwise; categorical variables are summarised as n (%). Normality was assessed by the Shapiro–Wilk test with visual inspection of histograms and quantile–quantile plots (Supplementary Table 5). Means and standard deviations are retained in Table 1 because the standardised mean difference, the accepted metric for assessing balance after matching, is defined on the mean-variance scale, and because at this sample size the Shapiro–Wilk test detects departures from normality that are of negligible practical consequence for the comparison of group means. Calendar year of the index date is a discrete variable taking eight values (2016: 1,924; 2017: 1,665; 2018: 1,494; 2019: 1,429; 2020: 1,199; 2021: 1,045; 2022: 797; 2023: 735 patients). It was entered into the propensity score model as a continuous covariate and is summarised as mean ± SD in Table 1 and Supplementary Table 4 so that balance can be assessed on the same scale as the other covariates; the Shapiro–Wilk result for it is included above for completeness, with the caveat that a normality test has limited meaning for a variable with only eight distinct values.
Missing data. Missing baseline covariates were handled by multiple imputation with chained equations using a random forest algorithm (m = 20 imputations). The imputation model included all baseline covariates, the treatment indicator, the outcome indicator, and the Nelson–Aalen cumulative hazard. Baseline characteristics in Table 1 are summarised from the multiply imputed data pooled across the 20 imputations, because the imputed data set is the one used for the analysis. Every percentage in Table 1 therefore uses the full matched cohort of 5,144 per group as the denominator, and the three smoking categories and the three alcohol categories each sum to 5,144 within a group. Observed missingness before imputation, which was 22.1% and 22.3% for smoking status and 26.4% and 25.5% for alcohol consumption in the statin and ezetimibe groups respectively, is reported in Supplementary Table 6.
Event dates and follow-up. For the primary composite and its cognitive subtypes the event date was the date of the second qualifying diagnosis code. For myocardial infarction, ischaemic stroke, haemorrhagic stroke, transient ischaemic attack, and heart failure hospitalisation it was the admission date of the first hospitalisation carrying a qualifying principal diagnosis, or the date of the first qualifying diagnosis code for events recorded only in the outpatient setting; major adverse cardiovascular events were dated at the earliest component event. For all-cause and cardiovascular death it was the date of death in the death record. For new-onset diabetes it was the earliest of the first qualifying diagnosis code, the first antidiabetic prescription, or the first glycated haemoglobin of 6.5% or higher; for liver enzyme elevation, the date of the first qualifying laboratory result; and for myopathy, the date of the first qualifying diagnosis code. Only the first event of each type contributed to the analysis. Follow-up began at time zero. In the intention-to-treat analysis it ended at the earliest of the outcome of interest, death, loss to follow-up, or 31 December 2024. Loss to follow-up was defined as no recorded clinical contact for more than 12 consecutive months before the administrative end of the study; such patients were right-censored at their last recorded encounter and contributed person-time to that point. In the per-protocol analysis, patients were additionally censored at treatment discontinuation, defined as a prescription gap exceeding 90 days, or at switching to the comparator. Because this additional censoring removes both person-time and the events that would otherwise have accrued after discontinuation, every per-protocol event set is a strict subset of the corresponding intention-to-treat event set. Because censoring at discontinuation is informative if the reasons for discontinuation are associated with the outcome, we compared baseline characteristics between patients who discontinued and those who continued (Supplementary Table 7) and repeated the per-protocol analysis using stabilised inverse probability of censoring weights (Supplementary Table 8). Weights were derived from a logistic model for remaining uncensored that included all 35 baseline covariates, stabilised by the marginal probability of remaining uncensored, and truncated at the 1st and 99th percentiles; the resulting weights had a mean of 1.001 (SD 0.028, range 0.954 to 1.085).
Outcome-specific risk time. Each outcome was analysed on its own time scale, running from the index date to that outcome or to censoring, whichever came first. Person-years therefore differ across outcomes and the incidence rates in Tables 2 and 3 are outcome-specific. Two groups of outcomes share risk time by construction rather than by error: the primary composite and its mutually exclusive cognitive subtypes, because follow-up for every cognitive endpoint ends at the first qualifying cognitive diagnosis; and all-cause and cardiovascular mortality, because follow-up for both ends at death. Hazard ratios are unaffected by the aggregation of person-time because the Cox partial likelihood uses individual-level risk sets. Composite and component outcomes. Each patient contributed at most one event to the primary composite. The cognitive subtypes are components of that composite, assigned by the diagnosis recorded at the qualifying event, and they partition it exactly: the 646 composite events comprise 163 Alzheimer’s disease, 82 vascular dementia, 29 Lewy body dementia, and 372 mild cognitive impairment alone, and 0 patients contributed to more than one subtype. This is a partition of first recorded diagnoses and not a claim that the underlying pathologies are mutually exclusive.
Competing risks. Death was treated as a competing event for cognitive dysfunction. Cumulative incidence was estimated with the Aalen–Johansen estimator of the cause-specific cumulative incidence function, which is the quantity displayed in Fig. 2 and Supplementary Fig. 4. The complement of the Kaplan–Meier estimator was not used, because it overestimates cumulative incidence when a competing risk is present; a meta-analysis of 55 studies found the Kaplan–Meier estimate to exceed the cumulative incidence function by a pooled ratio of 1.41. Regression analyses comprised cause-specific Cox models, in which deaths are censored, supplemented by Fine–Gray subdistribution hazard models (Supplementary Table 12). Cardiovascular death was defined as a subset of all-cause death, ascertained from the underlying cause recorded in the discharge or death record. Major adverse cardiovascular events were defined as the composite of cardiovascular death, myocardial infarction, or ischaemic stroke; transient ischaemic attack and haemorrhagic stroke were analysed only as separate endpoints and were not components of that composite.
Outcome validation. A random 20% sample of the matched cohort (2,067 patients) underwent independent manual review of the electronic record by two clinicians blinded to treatment assignment, with disagreements resolved by a third reviewer. Sensitivity, specificity, positive and negative predictive value, and Cohen’s κ were computed for the ICD-10-based MACE algorithm against the chart-adjudicated reference standard, and the Cox model was refitted using chart-confirmed events (Supplementary Table 9).
Software. All analyses were performed in Python version 3.11.8 (Python Software Foundation, Wilmington, DE, USA) using lifelines version 0.30.3, scikit-learn version 1.4.2, and SciPy version 1.13.0. Two-sided p values below 0.05 were considered statistically significant.










Supplementary Tables
Supplementary Table 1. Diagnosis and Medication Code Lists Used for Data Extraction
2A. ICD-10-CM diagnosis codes
	Condition
	Code(s)
	System
	Notes

	Eligibility
	Eligibility
	Eligibility
	Eligibility

	Hyperlipidemia
	E78.0–E78.5, E78.8, E78.9
	ICD-10-CM
	Cohort entry

	Primary outcome
	Primary outcome
	Primary outcome
	Primary outcome

	Alzheimer's disease
	G30.0, G30.1, G30.8, G30.9 + F02.80/F02.81
	ICD-10-CM
	FY2023+ subcodes

	Vascular dementia
	F01.50, F01.51, F01.511, F01.518; I67.3
	ICD-10-CM
	

	Unspecified/other dementia
	F03.90, F03.91, G31.01, G31.09, G31.1, G31.83
	ICD-10-CM
	

	MCI
	G31.84, F06.70, F06.71
	ICD-10-CM
	

	Cognitive symptoms
	R41.0–R41.9
	ICD-10-CM
	

	Comorbidities
	Comorbidities
	Comorbidities
	Comorbidities

	Diabetes mellitus
	E08–E13
	ICD-10-CM
	

	Hypertension
	I10–I16
	ICD-10-CM
	

	Stroke/TIA
	I60–I69; G45.x
	ICD-10-CM
	

	CHD/MI
	I20–I25; I21.x
	ICD-10-CM
	

	Heart failure
	I50.x
	ICD-10-CM
	

	Depression
	F32–F33
	ICD-10-CM
	

	AF
	I48.x
	ICD-10-CM
	

	CKD
	N18.x
	ICD-10-CM
	

	Safety outcomes
	Safety outcomes
	Safety outcomes
	Safety outcomes

	Myopathy
	G72.0; M79.1
	ICD-10-CM
	

	Rhabdomyolysis
	M62.82 + CK>10×ULN
	ICD-10+Lab
	

	Negative controls
	Negative controls
	Negative controls
	Negative controls

	UTI
	N39.0
	ICD-10-CM
	

	Appendicitis
	K35.x
	ICD-10-CM
	

	Fracture
	S12–S92
	ICD-10-CM
	


2B. Medication code lists (International Nonproprietary Names)
	Medication
	ATC class
	Class

	Statins
	—
	Statins

	Atorvastatin
	—
	HMG-CoA RI

	Rosuvastatin
	—
	HMG-CoA RI

	Other lipid-lowering
	Other lipid-lowering
	Other lipid-lowering

	Ezetimibe
	—
	Chol. absorption inh.

	Antihypertensives
	—
	Antihypertensives

	Amlodipine
	—
	CCB

	Nifedipine
	—
	CCB

	Felodipine
	—
	CCB

	Valsartan
	—
	ARB

	Irbesartan
	—
	ARB

	Losartan
	—
	ARB

	Telmisartan
	—
	ARB

	Enalapril
	—
	ACEI

	Benazepril
	—
	ACEI

	Perindopril
	—
	ACEI

	Metoprolol
	—
	β-blocker

	Bisoprolol
	—
	β-blocker

	Hydrochlorothiazide
	—
	Thiazide

	Indapamide
	—
	Thiazide-like

	Spironolactone
	—
	K-sparing

	Antidiabetics
	—
	Antidiabetics

	Metformin
	—
	Biguanide

	Glimepiride
	—
	SU

	Gliclazide
	—
	SU

	Acarbose
	—
	AGI

	Sitagliptin
	—
	DPP-4i

	Empagliflozin
	—
	SGLT2i

	Dapagliflozin
	—
	SGLT2i

	Liraglutide
	—
	GLP-1 RA

	Insulin Glargine
	—
	Long-acting

	Insulin Aspart
	—
	Rapid-acting

	Antidepressants
	—
	Antidepressants

	Sertraline
	—
	SSRI

	Escitalopram
	—
	SSRI

	Fluoxetine
	—
	SSRI

	Venlafaxine
	—
	SNRI

	Duloxetine
	—
	SNRI

	Mirtazapine
	—
	NaSSA

	Antipsychotics
	—
	Antipsychotics

	Olanzapine
	—
	Atypical

	Risperidone
	—
	Atypical

	Quetiapine
	—
	Atypical

	Haloperidol
	—
	Typical

	Benzodiazepines
	Benzodiazepines
	Benzodiazepines

	Alprazolam
	—
	Short-acting

	Lorazepam
	—
	Intermediate

	Diazepam
	—
	Long-acting

	Clonazepam
	—
	Long-acting

	Antiplatelet/anticoag.
	Antiplatelet/anticoag.
	Antiplatelet/anticoag.

	Aspirin
	—
	COX inh.

	Clopidogrel
	—
	P2Y12 inh.

	Ticagrelor
	—
	P2Y12 inh.

	Rivaroxaban
	—
	FXa inh.

	Warfarin
	—
	VKA

	Cognitive medications
	Cognitive medications
	Cognitive medications

	Donepezil
	—
	AChE inh.

	Rivastigmine
	—
	AChE+BuChE

	Galantamine
	—
	AChE inh.

	Huperzine A
	—
	AChE inh. (Chinese)

	Memantine
	—
	NMDA ant.


Medications were extracted from the hospital information system using the institution’s internal generic drug identifiers. Because the journal is international, those identifiers have been replaced here by the corresponding International Nonproprietary Names, which are the terms used throughout the manuscript. Investigators wishing to replicate the extraction in a Chinese electronic health record system may obtain the original identifier list from the corresponding author.














Supplementary Table 2. Treatment Exposure Characteristics at Initiation
	Agent
	Patients, n
	Modal daily dose
	Median daily dose
	Dose range
	Moderate intensity
	High intensity
	Median duration of continuous therapy, days

	Atorvastatin
	2,568
	20 mg
	20 mg
	10–80 mg
	89.9%
	10.1%
	1,698

	Rosuvastatin
	2,576
	10 mg
	10 mg
	5–20 mg
	92.5%
	7.5%
	1,769

	Ezetimibe
	5,144
	10 mg
	10 mg
	10 mg (fixed dose)
	—
	—
	1,744


Treatment intensity was classified according to the 2023 Chinese guideline for lipid management: atorvastatin 10–20 mg and rosuvastatin 5–10 mg daily were classified as moderate-intensity and atorvastatin 40–80 mg and rosuvastatin 20 mg daily as high-intensity. Ezetimibe is licensed at a single dose of 10 mg daily and is not assigned an intensity category. Duration of continuous therapy is the median time from the index prescription to a prescription gap exceeding 90 days, switching, or censoring. Because dose changes after the index prescription could not be reliably reconstructed from dispensing records, exposure is characterised at initiation only. Ezetimibe is licensed at a single strength of 10 mg daily, so its dose range is shown as a fixed dose rather than as an interval.


Supplementary Table 3. Variables Included in the Propensity Score Model
	No.
	Variable
	Domain

	1
	Age
	Demographic

	2
	Sex
	Demographic

	3
	Calendar year of index date
	Temporal

	4
	Body mass index
	Anthropometric

	5
	Systolic blood pressure
	Vital signs

	6
	Diastolic blood pressure
	Vital signs

	7
	Total cholesterol
	Lipid panel

	8
	Low-density lipoprotein cholesterol
	Lipid panel

	9
	High-density lipoprotein cholesterol
	Lipid panel

	10
	Triglycerides
	Lipid panel

	11
	Glycated haemoglobin
	Laboratory

	12
	Fasting plasma glucose
	Laboratory

	13
	Estimated glomerular filtration rate
	Laboratory

	14
	Serum creatinine
	Laboratory

	15
	Alanine aminotransferase
	Laboratory

	16
	Aspartate aminotransferase
	Laboratory

	17
	Diabetes mellitus
	Comorbidity

	18
	Hypertension
	Comorbidity

	19
	Stroke or TIA
	Comorbidity

	20
	Coronary heart disease or myocardial infarction
	Comorbidity

	21
	Heart failure
	Comorbidity

	22
	Depression
	Comorbidity

	23
	Atrial fibrillation
	Comorbidity

	24
	Chronic kidney disease
	Comorbidity

	25
	Baseline single MCI code
	Comorbidity

	26
	Antihypertensives
	Medication

	27
	Antidiabetic medications
	Medication

	28
	Antidepressants
	Medication

	29
	Benzodiazepines
	Medication

	30
	Antiplatelet or anticoagulant agents
	Medication

	31
	Smoking status
	Lifestyle

	32
	Alcohol consumption
	Lifestyle

	33
	Charlson Comorbidity Index
	Composite

	34
	Healthcare visits in the preceding 12 months
	Utilisation

	35
	Number of unique medications
	Utilisation


All 35 covariates were entered as main effects in a multivariable logistic regression model. Matching was 1:1 nearest-neighbour without replacement using a caliper of 0.2 standard deviations of the logit of the propensity score. The C-statistic was 0.701 before matching and 0.511 after matching.


Supplementary Table 4. Baseline Characteristics of the Eligible Cohort Before Propensity Score Matching
	Characteristic
	Statin group
(n = 11,204)
	Ezetimibe group
(n = 11,633)
	SMD

	Age, years, mean (SD)
	74.3 (6.2)
	71.9 (5.6)
	0.393

	BMI, kg/m², mean (SD)
	24.4 (3.1)
	23.8 (3.1)
	0.181

	SBP, mmHg, mean (SD)
	136.4 (16.3)
	133.7 (16.3)
	0.165

	DBP, mmHg, mean (SD)
	78.8 (8.0)
	77.5 (8.0)
	0.156

	TC, mmol/L, mean (SD)
	5.3 (1.1)
	4.9 (1.1)
	0.311

	LDL-C, mmol/L, mean (SD)
	3.1 (0.7)
	2.9 (0.7)
	0.316

	HDL-C, mmol/L, mean (SD)
	1.3 (0.4)
	1.3 (0.4)
	0.026

	TG, mmol/L, mean (SD)
	1.7 (0.8)
	1.8 (0.8)
	-0.127

	HbA1c, %, mean (SD)
	6.3 (1.2)
	6.2 (1.1)
	0.120

	FPG, mmol/L, mean (SD)
	6.5 (2.2)
	6.2 (2.0)
	0.134

	eGFR, mL/min/1.73m², mean (SD)
	62.1 (10.9)
	67.0 (10.9)
	-0.451

	SCr, μmol/L, mean (SD)
	90.9 (23.7)
	83.5 (23.8)
	0.310

	ALT, U/L, mean (SD)
	21.7 (11.6)
	21.7 (11.8)
	0.000

	AST, U/L, mean (SD)
	17.0 (7.8)
	17.1 (7.9)
	-0.014

	CCI, mean (SD)
	2.0 (1.3)
	1.6 (1.2)
	0.370

	Healthcare visits, prior 12 months, mean (SD)
	9.3 (3.1)
	8.9 (3.0)
	0.134

	Unique medications, n, mean (SD)
	6.7 (1.6)
	6.7 (1.6)
	-0.014

	Calendar year of index date, mean (SD)
	2018.8 (2.2)
	2018.8 (2.2)
	0.011

	Male sex, n (%)
	5,968 (53.3)
	5,972 (51.3)
	0.039

	Diabetes mellitus, n (%)
	4,563 (40.7)
	3,850 (33.1)
	0.159

	Hypertension, n (%)
	7,997 (71.4)
	7,451 (64.1)
	0.157

	Stroke/TIA, n (%)
	2,513 (22.4)
	2,082 (17.9)
	0.113

	CHD/MI, n (%)
	4,189 (37.4)
	3,291 (28.3)
	0.195

	Heart failure, n (%)
	1,089 (9.7)
	706 (6.1)
	0.136

	Depression, n (%)
	1,401 (12.5)
	1,614 (13.9)
	-0.040

	Atrial fibrillation, n (%)
	800 (7.1)
	609 (5.2)
	0.079

	CKD, n (%)
	1,770 (15.8)
	1,449 (12.5)
	0.096

	Baseline single MCI code, n (%)
	2,217 (19.8)
	2,036 (17.5)
	0.059

	Antihypertensives, n (%)
	6,890 (61.5)
	6,413 (55.1)
	0.129

	Antidiabetic medications, n (%)
	3,680 (32.8)
	3,134 (26.9)
	0.129

	Antidepressants, n (%)
	734 (6.6)
	799 (6.9)
	-0.013

	Benzodiazepines, n (%)
	959 (8.6)
	1,051 (9.0)
	-0.017

	Antiplatelet/anticoagulants, n (%)
	4,023 (35.9)
	3,435 (29.5)
	0.136

	Current smoker, n (%)
	2,436 (21.7)
	2,352 (20.2)
	0.037

	Former smoker, n (%)
	1,338 (11.9)
	1,467 (12.6)
	-0.020

	Never smoker, n (%)
	7,430 (66.3)
	7,814 (67.2)
	-0.018

	Current drinker, n (%)
	2,037 (18.2)
	1,960 (16.8)
	0.035

	Former drinker, n (%)
	844 (7.5)
	894 (7.7)
	-0.006

	Never drinker, n (%)
	8,323 (74.3)
	8,779 (75.5)
	-0.027


Values are mean (SD) for continuous variables and n (%) for categorical variables. SMD = standardised mean difference. The eligible cohort comprised the 22,837 patients who met all inclusion and exclusion criteria, of whom 11,204 received a statin and 11,633 received ezetimibe. This table reports the same 35 covariates, in the same order, as Table 1, so the two are directly comparable. Before matching 21 of the 39 tabulated characteristics differed by an absolute SMD of 0.1 or more; after matching none did (Table 1). Statin initiators were older and had higher total and low-density lipoprotein cholesterol, lower estimated glomerular filtration rate, and greater comorbidity burden than ezetimibe initiators, the imbalances that motivated matching.
Supplementary Table 5. Distributional Assessment of Continuous Baseline Variables
	Variable
	Mean (SD)
	Median (IQR)
	Skewness
	Shapiro–Wilk P
	Approximately normal

	Age, years
	73.3 (5.9)
	73.0 (69.0–77.0)
	0.41
	<0.001
	No

	Calendar year of index date
	2018.8 (2.2)
	2019 (2017–2021)
	0.37
	<0.001
	No

	BMI, kg/m²
	24.1 (3.1)
	24.1 (22.0–26.2)
	0.05
	0.004
	No

	SBP, mmHg
	135.0 (16.3)
	134.0 (123.0–146.0)
	0.31
	<0.001
	No

	DBP, mmHg
	78.2 (8.6)
	78.0 (72.0–84.0)
	0.07
	<0.001
	No

	TC, mmol/L
	5.1 (1.1)
	5.1 (4.3–5.8)
	0.03
	<0.001
	No

	LDL-C, mmol/L
	3.0 (0.7)
	3.0 (2.5–3.5)
	0.02
	<0.001
	No

	HDL-C, mmol/L
	1.3 (0.4)
	1.3 (1.0–1.5)
	0.19
	<0.001
	No

	TG, mmol/L
	1.7 (0.8)
	1.6 (1.2–2.1)
	1.48
	<0.001
	No

	HbA1c, %
	6.3 (1.2)
	5.8 (5.5–6.9)
	1.20
	<0.001
	No

	FPG, mmol/L
	6.4 (2.1)
	5.5 (5.0–7.1)
	1.53
	<0.001
	No

	eGFR, mL/min/1.73m²
	63.9 (11.1)
	64.0 (56.5–71.5)
	-0.05
	0.222
	Yes

	SCr, μmol/L
	88.6 (24.8)
	87.4 (71.6–103.9)
	0.37
	<0.001
	No

	ALT, U/L
	21.7 (11.5)
	19.0 (14.0–27.0)
	1.62
	<0.001
	No

	AST, U/L
	17.1 (7.9)
	16.0 (11.0–22.0)
	0.92
	<0.001
	No

	CCI
	1.8 (1.3)
	2.0 (1.0–3.0)
	0.48
	<0.001
	No

	Healthcare visits, prior 12 months
	9.1 (3.0)
	9.0 (7.0–11.0)
	0.31
	<0.001
	No

	Unique medications, n
	6.4 (1.4)
	6.0 (5.0–7.0)
	0.50
	<0.001
	No


Normality was assessed by the Shapiro–Wilk test, applied to a random subsample of 5,000 observations where the full sample exceeded that limit, together with inspection of histograms and quantile–quantile plots. Values are for the pooled matched cohort (N = 10,288) and therefore differ slightly from the group-specific values in Table 1, which are reported separately for the statin and ezetimibe arms. For example, serum creatinine is 88.7 (24.8) μmol/L in the statin arm and 88.5 (24.9) μmol/L in the ezetimibe arm in Table 1, and 88.6 (24.8) μmol/L for the two arms combined here. Because most variables departed from normality at conventional thresholds, medians with interquartile ranges are reported alongside means with standard deviations; means and standard deviations are retained in Table 1 for the reasons set out in Supplementary Methods, Section 2.


Supplementary Table 6. Missing Data Patterns by Treatment Group
	Variable
	Statin, n missing
	Statin, %
	Ezetimibe, n missing
	Ezetimibe, %
	Total, %

	TC
	412
	8.0
	419
	8.1
	8.1

	LDL-C
	412
	8.0
	406
	7.9
	8.0

	HDL-C
	463
	9.0
	467
	9.1
	9.0

	TG
	463
	9.0
	456
	8.9
	8.9

	BMI
	926
	18.0
	962
	18.7
	18.4

	SBP
	617
	12.0
	593
	11.5
	11.8

	DBP
	617
	12.0
	615
	12.0
	12.0

	HbA1c
	1,440
	28.0
	1,474
	28.7
	28.3

	FPG
	772
	15.0
	744
	14.5
	14.7

	eGFR
	720
	14.0
	694
	13.5
	13.7

	SCr
	514
	10.0
	532
	10.3
	10.2

	ALT
	412
	8.0
	398
	7.7
	7.9

	AST
	463
	9.0
	471
	9.2
	9.1

	Smoking status
	1,135
	22.1
	1,147
	22.3
	22.2

	Alcohol consumption
	1,357
	26.4
	1,312
	25.5
	25.9

	CCI
	257
	5.0
	256
	5.0
	5.0

	Healthcare visits
	309
	6.0
	315
	6.1
	6.1

	Unique medications
	206
	4.0
	198
	3.8
	3.9


Missingness relates to baseline covariates only. No patient was excluded because of missing covariate data; the four variables required to define eligibility and time zero (age, sex, index prescription date, treatment assignment) were complete by construction in the analysed cohort, since patients with missing values for those variables were not eligible. Missing covariate values were addressed by multiple imputation with chained equations (m = 20).

Supplementary Table 7. Baseline Characteristics of Patients Who Discontinued and Continued Assigned Treatment
	Characteristic
	Discontinued
(n = 766)
	Continued
(n = 9,522)
	SMD

	Statin group, n (%)
	376 (49.1)
	4,768 (50.1)
	-0.020

	Age, years, mean ± SD
	73.0 ± 5.8
	73.4 ± 5.9
	-0.068

	BMI, kg/m², mean ± SD
	24.1 ± 3.1
	24.1 ± 3.1
	0.003

	SBP, mmHg, mean ± SD
	135.6 ± 16.5
	134.9 ± 16.2
	0.041

	DBP, mmHg, mean ± SD
	78.3 ± 8.7
	78.2 ± 8.6
	0.013

	TC, mmol/L, mean ± SD
	5.1 ± 1.1
	5.1 ± 1.1
	0.011

	LDL-C, mmol/L, mean ± SD
	3.0 ± 0.7
	3.0 ± 0.7
	0.008

	HDL-C, mmol/L, mean ± SD
	1.3 ± 0.4
	1.3 ± 0.4
	-0.050

	TG, mmol/L, mean ± SD
	1.7 ± 0.8
	1.7 ± 0.8
	-0.014

	HbA1c, %, mean ± SD
	6.2 ± 1.2
	6.3 ± 1.2
	-0.050

	FPG, mmol/L, mean ± SD
	6.3 ± 2.1
	6.4 ± 2.1
	-0.047

	eGFR, mL/min/1.73m², mean ± SD
	64.3 ± 11.0
	63.9 ± 11.1
	0.037

	SCr, μmol/L, mean ± SD
	88.6 ± 24.3
	88.6 ± 24.8
	-0.002

	ALT, U/L, mean ± SD
	21.2 ± 11.1
	21.8 ± 11.6
	-0.053

	AST, U/L, mean ± SD
	16.9 ± 7.3
	17.1 ± 7.9
	-0.024

	CCI, mean ± SD
	1.8 ± 1.2
	1.8 ± 1.3
	-0.033

	Healthcare visits, prior 12 months, mean ± SD
	9.0 ± 3.0
	9.1 ± 3.0
	-0.024

	Unique medications, n, mean ± SD
	6.4 ± 1.3
	6.4 ± 1.4
	-0.009

	Male sex, n (%)
	425 (55.5)
	4,961 (52.1)
	0.068

	Diabetes mellitus, n (%)
	257 (33.6)
	3,569 (37.5)
	-0.082

	Hypertension, n (%)
	535 (69.8)
	6,456 (67.8)
	0.044

	Stroke/TIA, n (%)
	167 (21.8)
	1,959 (20.6)
	0.030

	CHD/MI, n (%)
	244 (31.9)
	3,128 (32.9)
	-0.021

	Heart failure, n (%)
	70 (9.1)
	739 (7.8)
	0.050

	Depression, n (%)
	101 (13.2)
	1,248 (13.1)
	0.002

	Atrial fibrillation, n (%)
	31 (4.0)
	584 (6.1)
	-0.095

	CKD, n (%)
	119 (15.5)
	1,359 (14.3)
	0.035

	Baseline single MCI code, n (%)
	173 (22.6)
	1,804 (18.9)
	0.090

	Antihypertensives, n (%)
	449 (58.6)
	5,597 (58.8)
	-0.003

	Antidiabetic medications, n (%)
	201 (26.2)
	2,869 (30.1)
	-0.087

	Antidepressants, n (%)
	50 (6.5)
	637 (6.7)
	-0.007

	Benzodiazepines, n (%)
	87 (11.4)
	837 (8.8)
	0.085

	Antiplatelet/anticoagulants, n (%)
	251 (32.8)
	3,130 (32.9)
	-0.002

	Current smoker, n (%)
	167 (21.8)
	2,033 (21.4)
	0.011

	Former smoker, n (%)
	94 (12.3)
	1,148 (12.1)
	0.007

	Never smoker, n (%)
	505 (65.9)
	6,341 (66.6)
	-0.014

	Current drinker, n (%)
	138 (18.0)
	1,712 (18.0)
	0.001

	Former drinker, n (%)
	67 (8.7)
	701 (7.4)
	0.051

	Never drinker, n (%)
	561 (73.2)
	7,109 (74.7)
	-0.032


Values are mean ± SD for continuous variables and n (%) for categorical variables. SMD = standardised mean difference. Discontinuation was defined as a prescription gap exceeding 90 days or a switch to the comparator, and occurred in 376 statin and 390 ezetimibe recipients. None of the 39 tabulated characteristics differed by an absolute standardised mean difference of 0.10 or more; the largest difference was -0.095 for atrial fibrillation. Baseline cognitive status was nonetheless weakly associated with discontinuation: in a logistic model adjusted for age, sex, and the Charlson Comorbidity Index, carrying a single historical mild cognitive impairment code at baseline was associated with an odds ratio for discontinuation of 1.27 (95% confidence interval 1.09 to 1.50). Censoring at discontinuation is therefore not strictly non-informative with respect to the outcome, which is why the per-protocol analysis was repeated with inverse probability of censoring weights (Supplementary Table 8).

Supplementary Table 8. Per-Protocol Analysis of the Primary Outcome With and Without Inverse Probability of Censoring Weighting
	Analysis
	Statin events
	Ezetimibe events
	HR
	95% CI
	P

	Intention-to-treat
	322
	324
	1.00
	0.86 to 1.17
	0.987

	Per-protocol, unweighted
	307
	307
	1.00
	0.86 to 1.18
	0.954

	Per-protocol, IPCW-weighted
	307
	307
	1.00
	0.86 to 1.18
	0.968


HR = hazard ratio; CI = confidence interval. The intention-to-treat row is reproduced from Table 2 for comparison. The per-protocol analysis censors patients at treatment discontinuation. Stabilised inverse probability of censoring weights were estimated from a logistic model for remaining uncensored including all 35 baseline covariates, stabilised by the marginal probability of remaining uncensored and truncated at the 1st and 99th percentiles (mean weight 1.001, SD 0.028, range 0.954 to 1.085). Weighting left the estimate unchanged, indicating that the modest association between baseline cognitive status and discontinuation shown in Supplementary Table 7 did not materially bias the per-protocol estimate.
Supplementary Table 9. Validation of the ICD-10-Based MACE Algorithm by Random Chart Review
9A. Diagnostic accuracy against the chart-adjudicated reference standard
	Parameter
	Value

	Patients reviewed
	2,067

	MACE-positive by ICD-10 algorithm
	427

	MACE-positive on chart adjudication
	467

	True positives
	386

	False positives
	41

	False negatives
	81

	True negatives
	1,559

	Positive predictive value
	90.4%

	Negative predictive value
	95.1%

	Sensitivity
	82.7%

	Specificity
	97.4%

	Cohen's κ
	0.826


Counts are internally consistent: ICD-10-positive cases equal true positives plus false positives (386 + 41 = 427), and chart-adjudicated positive cases equal true positives plus false negatives (386 + 81 = 467).
9B. Hazard ratio for MACE computed from coded and from chart-confirmed events
	MACE definition
	HR
	95% CI
	P

	ICD-10 algorithm, full matched cohort
	0.93
	0.85 to 1.02
	0.112

	Chart-adjudicated, 20% review sample
	0.97
	0.81 to 1.16
	0.731


The hazard ratio in the first row is identical to the MACE row of Table 2 and is derived from the same model and the same outcome-specific risk time. The second row is restricted to the review sample and is therefore less precise. The two estimates are consistent, indicating that residual misclassification of MACE by the coded algorithm did not materially affect the reported association.


Supplementary Table 10. Follow-up Summary by Treatment Group (Intention-to-Treat)
	Group
	N
	Total person-years
	Median follow-up, days
	IQR
	Outcome
	Death
	End of study
	Discontinued
	Lost to follow-up

	Statin
	5,144
	26,112
	1,901
	1,136–2,608
	322
	593
	4045
	376
	184

	Ezetimibe
	5,144
	26,304
	1,920
	1,156–2,631
	324
	606
	3999
	390
	215


Total person-years are the sum of observed follow-up time and correspond to the primary outcome time scale; outcome-specific person-years for other endpoints are given in Tables 2 and 3. Patients lost to follow-up were right-censored at their last recorded clinical encounter and contributed person-time to that date. The discontinuation column is descriptive: these patients continued to contribute follow-up in the intention-to-treat analysis and were censored only in the per-protocol analysis.

Supplementary Table 11. Comparison of Intention-to-Treat and Per-Protocol Estimates for the Primary Outcome
	Analysis
	Statin events
	Ezetimibe events
	HR
	95% CI
	P

	Intention-to-treat
	322
	324
	1.00
	0.86 to 1.17
	0.987

	Per-protocol
	307
	307
	1.00
	0.86 to 1.18
	0.954


The per-protocol analysis censors at treatment discontinuation or switching, so both event counts and person-time are smaller than in the intention-to-treat analysis.


Supplementary Table 12. Competing Risk Analysis
	Model
	Outcome
	Competing event
	HR or SHR (95% CI)
	P

	Cox proportional hazards (cause-specific)
	Cognitive dysfunction
	Death (censored)
	1.00 (0.86 to 1.17)
	0.987

	Fine–Gray (subdistribution)
	Cognitive dysfunction
	Death (competing)
	1.00 (0.86 to 1.17)
	0.998


SHR = subdistribution hazard ratio. Both cause-specific and subdistribution approaches are reported. Estimates use intention-to-treat follow-up.

Supplementary Table 13. Subgroup Analyses for the Primary Outcome
	Subgroup
	N
	Statin events
	Ezetimibe events
	HR
	95% CI
	P
	P for interaction

	Age
	
	
	
	
	
	
	0.269

	   65–74
	6,084
	190
	211
	0.93
	0.76 to 1.13
	0.451
	

	   75–84
	3,801
	120
	100
	1.15
	0.89 to 1.51
	0.288
	

	   ≥85
	403
	12
	13
	1.07
	0.49 to 2.35
	0.864
	

	Sex
	
	
	
	
	
	
	0.368

	   Male
	5,386
	177
	168
	1.07
	0.87 to 1.32
	0.533
	

	   Female
	4,902
	145
	156
	0.93
	0.74 to 1.16
	0.519
	

	Diabetes mellitus
	
	
	
	
	
	
	0.474

	   Present
	3,826
	120
	128
	0.93
	0.73 to 1.20
	0.588
	

	   Absent
	6,462
	202
	196
	1.05
	0.86 to 1.27
	0.645
	

	Hypertension
	
	
	
	
	
	
	0.848

	   Present
	6,991
	221
	226
	0.99
	0.82 to 1.19
	0.929
	

	   Absent
	3,297
	101
	98
	1.02
	0.78 to 1.35
	0.864
	

	Cardiovascular disease
	
	
	
	
	
	
	0.369

	   Present
	3,372
	103
	112
	0.91
	0.69 to 1.18
	0.466
	

	   Absent
	6,916
	219
	212
	1.05
	0.87 to 1.27
	0.598
	


p values for interaction were obtained from Cox models including a treatment-by-subgroup product term and are shown once per subgrouping variable. Age was stratified in 10-year intervals. Subgroup analyses were pre-specified but not adjusted for multiplicity and are interpreted as exploratory.

Supplementary Table 14. Atorvastatin versus Rosuvastatin Within the Statin Group
	Outcome
	Atorvastatin events
	Atorvastatin person-years
	Rosuvastatin events
	Rosuvastatin person-years
	HR (95% CI)
	P

	Primary: Cognitive dysfunction (composite)
	164
	12,920
	158
	13,192
	1.06 (0.85 to 1.32)
	0.597

	Alzheimer's disease
	44
	12,920
	38
	13,192
	1.19 (0.77 to 1.83)
	0.442

	Vascular dementia
	17
	12,920
	28
	13,192
	0.62 (0.34 to 1.13)
	0.119

	All-cause dementia (excl. MCI)
	70
	12,920
	70
	13,192
	1.02 (0.73 to 1.42)
	0.897

	MCI alone
	94
	12,920
	88
	13,192
	1.09 (0.82 to 1.46)
	0.555

	Lewy body dementia
	9
	12,920
	4
	13,192
	2.30 (0.71 to 7.43)
	0.164

	MACE
	477
	11,875
	483
	12,076
	1.00 (0.88 to 1.14)
	0.957


Analyses are restricted to the 5,144 statin recipients; the reference group is rosuvastatin. Person-years are outcome-specific.

Supplementary Table 15. Sensitivity Analyses for the Primary Outcome
	Analysis
	N
	Events
	HR (95% CI)
	P

	Excluding first year of follow-up
	9,941
	530
	1.06 (0.89 to 1.25)
	0.533

	Dementia only (excluding MCI)
	10,288
	274
	1.05 (0.83 to 1.33)
	0.670

	Atorvastatin only vs. ezetimibe
	7,712
	488
	1.03 (0.85 to 1.24)
	0.757

	Rosuvastatin only vs. ezetimibe
	7,720
	482
	0.97 (0.80 to 1.18)
	0.779

	Washout period ≥730 days
	8,364
	456
	1.06 (0.88 to 1.28)
	0.515

	Complete case analysis
	2,406
	167
	1.00 (0.74 to 1.35)
	1.000

	Excluding baseline single MCI code
	8,311
	545
	0.99 (0.83 to 1.17)
	0.875


All seven analyses were pre-specified. Estimates use intention-to-treat follow-up and outcome-specific risk time.

Supplementary Table 16. E-Value for Unmeasured Confounding
	Outcome
	Observed HR
	E-value for the point estimate
	E-value for the confidence limit

	Cognitive dysfunction (composite)
	1.00
	1.00
	1.00


The E-value is the minimum strength of association, on the risk ratio scale, that an unmeasured confounder would need to have with both treatment assignment and the outcome, conditional on the measured covariates, to explain away the observed association. The hazard ratio for the primary outcome was 1.0013, which rounds to 1.00. When the point estimate lies at the null the E-value for the point estimate is 1.00 by definition, and when the confidence interval includes the null the E-value for the confidence limit is likewise 1.00. The framework is therefore uninformative for this analysis rather than reassuring about it: no unmeasured confounding is required to produce a null association, because none is being explained away. We report the values for completeness and do not interpret them as evidence that the finding is robust. Unmeasured confounders of potential importance include apolipoprotein E ε4 genotype, educational attainment, physical activity, and dietary pattern.

Supplementary Table 17. Negative and Positive Control Outcome Analyses
	Outcome
	Statin events
	Ezetimibe events
	HR
	95% CI
	P

	Negative control: urinary tract infection
	779
	804
	0.97
	0.88 to 1.07
	0.564

	Negative control: appendicitis
	36
	34
	1.07
	0.67 to 1.70
	0.790

	Negative control: fracture
	316
	311
	1.02
	0.87 to 1.19
	0.820

	Positive control: new-onset diabetes
	410
	223
	1.94
	1.65 to 2.29
	<0.001

	Positive control: LDL-C reduction ≥30%
	4641
	102
	45.70
	37.57 to 55.59
	<0.001


Negative control outcomes are not plausibly affected by lipid-lowering therapy and are expected to yield hazard ratios close to 1.0. The positive control for new-onset diabetes was restricted to the 3,228 statin and 3,234 ezetimibe recipients free of diabetes at baseline. All estimates use intention-to-treat follow-up.














Supplementary Figures
Supplementary Fig. 1. Covariate balance before and after propensity score matching (love plot).
[image: ]
Absolute standardised mean differences for all baseline covariates, shown before matching (open circles) and after matching (filled squares). The dashed vertical line marks the 0.1 threshold. All covariates fall below the threshold after matching.


Supplementary Fig. 2. Distribution of the propensity score before and after matching.
[image: ]
Kernel density estimates of the propensity score in the statin and ezetimibe groups before (left panel) and after (right panel) 1:1 nearest-neighbour matching, illustrating the improvement in the region of common support. This figure displays the density of the estimated propensity score.















Supplementary Fig. 3. Scaled Schoenfeld residuals for the treatment variable.
[image: ]
Scaled Schoenfeld residuals plotted against time with a smoothed trend line. The global test provided no evidence against the proportional hazards assumption (P = 0.42).
















Supplementary Fig. 4. Cumulative incidence of secondary outcomes by treatment group, intention-to-treat analysis.
[image: ]
Cause-specific cumulative incidence functions estimated with the Aalen–Johansen estimator, treating death without the outcome of interest as a competing risk, with 95% confidence bands, for the statin group (blue) and the ezetimibe group (orange). Panel A, Alzheimer's disease; panel B, vascular dementia; panel C, major adverse cardiovascular events; panel D, all-cause mortality. For all-cause mortality, which has no competing event, the Aalen–Johansen estimate reduces to the complement of the Kaplan–Meier estimator. Estimated cumulative incidence at 8 years was 2.52% versus 2.14% for Alzheimer's disease, 1.22% versus 1.10% for vascular dementia, 29.26% versus 31.07% for major adverse cardiovascular events, and 16.20% versus 16.97% for all-cause mortality, in the statin and ezetimibe groups respectively. The hazard ratio and 95% confidence interval annotated in each panel are those reported in Table 2, estimated on outcome-specific risk time; the vertical ordering of the curves corresponds to the direction of that hazard ratio.
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