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Abstract

Objective: The benefit of antiplatelet therapy in preventing cognitive impairment or dementia is uncertain. We investigated
the association between antiplatelet therapy and incident cognitive impairment or dementia in randomised clinical trials.
Methods: We searched PubMed, EMBASE and CENTRAL for randomised clinical trials published from database inception
through 1 February 2023. Trials that evaluated the association of antiplatelet therapy with incident cognitive impairment
or dementia were included. For single-agent antiplatelet, the control group was placebo. For dual agent antiplatelet therapy,
the control group was single-agent monotherapy. A random-effects meta-analysis model was used to report pooled treatment
effects and 95% confidence intervals (Cls). The primary outcome was incident cognitive impairment or dementia. Secondary
outcomes included change in cognitive test scores.

Results: A total of 11 randomised clinical trials were included (109,860 participants). All reported the incidence of cognitive
impairment or dementia on follow-up. The mean (SD) age of trial participants was 66.2 (7.9) years. Antiplatelet therapy was
not significantly associated with a reduced risk of cognitive impairment or dementia (11 trials; 109,860 participants) (3.49%
versus 4.18% of patients over a mean trial follow-up of 5.8 years; odds ratio [OR], 0.94 [95% CI, 0.88—1.00]; absolute risk
reduction, 0.2% [95% CI, —0.4% to 0.009%]; 12 = 0.0%). Antiplatelet therapy was not significantly associated with mean
change in cognitive test scores.

Conclusion: In this meta-analysis, antiplatelet therapy was not significantly associated with a lower risk of incident cognitive
impairment or dementia, but the Cls around this outcome do not exclude a modest preventative effect.

Keywords: Dementia, Cognitive impairment, Antiplatelet therapy, Dementia prevention, Systematic Review, Older people

Key Points

* Antiplatelet therapy compared with control was not significantly associated with a lower risk of cognitive impairment or
dementia.

* The confidence intervals for this outcome do not preclude a modest treatment benefit (up to 12% risk reduction).

* A modest effect in such a cheap and ubiquitous medication could have a large effect at a population level.

* A standardised set of cognitive outcomes and long-term follow-up are both needed in future dementia prevention trials.

* Antiplatelet therapy does not appear to have any effect on cognitive test scores.
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Introduction

Cognitive impairment and dementia are a major cause of
morbidity and mortality worldwide, with about 6% of the
world’s population above the age of 50 living with cognitive
impairment [1]. Identifying population-level interventions
to reduce the burden of dementia is a public health priority.

Vascular disease is a major contributor to the patho-
genesis of cognitive impairment and dementia, and can
manifest through atherosclerosis of the vasculature supplying
the brain, or due to the impact of co-morbid cardiovascular
conditions [2]. While there is a substantial evidence-base for
the benefit of antiplatelet therapy for secondary prevention
of major vascular events (e.g. ischemic stroke and myocar-
dial infarction), there is uncertainty about the benefit for
antiplatelet therapy on cognitive decline [3]. The benefits of
secondary prevention with antiplatelet therapy must also be
balanced with the risk of intracerebral bleeding, including
micro-bleeding [4, 5].

Evaluating the association of preventative cardiovascular
therapies with cognitive decline requires large sample sizes
with extended duration of follow-up, because treatment
effects are usually modest (e.g. antihypertensive therapy)
and the cause—effect relationship of covert vascular disease
and dementia observes a long latency period [6]. How-
ever, given the global burden of cognitive impairment and
dementia, even a modest relative risk reduction associated
with antiplatelet therapy may have substantial benefits at a
population-level in reducing dementia prevalence and asso-
ciated healthcare costs [7].

A meta-analysis was performed to determine whether the
use of antiplatelet therapy was associated with the incidence
of cognitive impairment or dementia.

Methods

We performed a systematic review and meta-analysis and
reported our findings according to the standards described
in the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) guidelines [8]. The protocol
was registered with the International Prospective Register
of Systematic Reviews (PROSPERO) (registration number
CRD42022315855).

Search strategy and selection criteria

We developed the search strategy, without language restric-
tion, for PubMed, EMBASE and CENTRAL for articles
published from database inception to 1 February 2023. The
reference list of studies selected for inclusion and published
systematic reviews of antiplatelet trials were screened for
studies that met our inclusion criteria. The search terms
included dementia, cognitive impairment, the names of
common cognitive tests, the word antiplatelet and differ-
ent antiplatelet generic and brand names and randomised
clinical trials. The search strategy was peer-reviewed by a
second information specialist. The full search strategy is

included in the Supplement (Supplementary Methods S1).
Two reviewers (K.K and R.M.) independently screened titles
and abstracts. Full texts were sourced for relevant articles.
Inclusion criteria were assessed independently, and inconsis-
tencies were resolved by consensus.

Trials were eligible if they were randomised, compared
antiplatelet with a control, had at least 1 year of follow-
up, included more than 500 participants and reported on
the prespecified outcomes which included: cognitive impair-
ment, dementia or change in cognitive scores. Clinical trials
that compared either antiplatelet monotherapy with control,
or dual antiplatelet therapy to monotherapy were eligible.
For dual antiplatelet trials, we required that one of the
antiplatelet agents was common to both arms of the trial (i.e.
A versus A+ B) to ensure measurement of an independent
antiplatelet agent effect. Trials that investigated the effect of
antiplatelets on people with a prior diagnosis of dementia,
and trials that investigated a single antiplatelet versus a
different single antiplatelet were excluded. These eligibility
criteria were designed to allow the inclusion of a broad
range of indications for antiplatelet therapy, as we felt that
if an association was present, it would likely be a modest
reduction.

Data extraction

Two authors (K.K. and R.M.) independently extracted data
into a dedicated database based on an agreed list of key
study characteristics and outcomes. This included baseline
demographics of participants, study characteristics, the inter-
vention antiplatelet regimen and the comparator, definition
of cognitive impairment or dementia used, incidence of
dementia or cognitive impairment and change in cognitive
score. We reported outcomes from the point of longest
available follow-up [9]. Data were primarily extracted from
the main manuscript paper, and if not present in the main
manuscript or supplementary appendix we completed a tar-
geted search of reported outcomes of cognitive impairment
or dementia from ClinicalTrials.gov. We defined primary
prevention trials as those in which more than 50% of all
participants had no history of cardiovascular events.

Outcomes

The primary outcome of this meta-analysis was cognitive
impairment or dementia. We combined diagnoses of cog-
nitive impairment and dementia in our analysis to max-
imise the number of available clinical trials. As cognitive
impairment and dementia represent a spectrum of the same
neurocognitive syndrome, our hypothesis was that any con-
sistent reduction in incidence should be present for both
conditions. Definition of dementia was based on a composite
of cognitive score and established criterion in two trials
[10, 11] (based on the Diagnostic and Statistical Manual
of Mental Disorders criteria and the International Classifica-
tion of Diseases criteria), clinically determined in four trials
[12-15], based purely on cognitive scoring in four trials
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[16-19] and on prescription of ‘anti-dementia’ medication
or requirement for nursing home care in one trial [20]. The
secondary outcome was change in mean cognitive scores,
expressed as a continuous variable. We included cognitive
test scores that were most common to multiple trials or could
be converted to a common score using validated conversion
tables and then meta-analysed (7 =3). We also used global
cognitive scores reported by several of our included studies
(n=4), which were expressed as a Z-score and suitable for
meta-analysis.

Risk of bias assessment

We used version 2 of the Cochrane risk of bias tool to
assess methodological quality of eligible trials [21]. Trials
were assessed on random sequence generation, allocation
concealment, blinding of participants and health care per-
sonnel, blinded outcome assessment, completeness of out-
come data, evidence of selective reporting and other biases.
Two independent reviewers (K.K. and A.C.) performed risk
of bias assessments, and disagreements were resolved by a
third reviewer (R.M.). If one of the previously mentioned

domains were rated as high risk, the study was at a high risk
of bias.

Data synthesis and analysis

A descriptive analysis of all included trials is reported in
Table 1 and Supplementary Table S1. For dichotomous out-
comes (presence or absence of cognitive impairment or
dementia), odds ratios (ORs) and 95% confidence intervals
(Cls) were estimated from each trial. Weighted pooled treat-
ment effects were calculated using a random-effects meta-
analysis model. For cognitive score continuous outcomes,
e.g. Mini-Mental State Examination (MMSE) score, the
mean change from baseline score to follow-up was used.
Where standard error was reported, standard deviations were
obtained from the standard error by muldiplying by the
square root of the sample size using the following formula:
SD=SE x Jn [21]. Four trials reported a global cognitive
score [10, 11, 16, 18], representing a composite of individual
cognitive scores, represented as a Z-score. Z-scores from the
separate trials were also pooled using a random-effects meta-
analysis model. We utilised validated scales [22—24] that
converted cognitive scores (3MSE, TICS, MOCA) to their
MMSE equivalent score and performed a pooled mean dif-
ference and 95% CI using a random-effects meta-analysis. As
we did not have individual level data, we created a simulation
dataset of the reported cognitive scores, of size n, with mean
w and SD ¢ using rnorm in R. Using 3MSE as an example,
the n, u and o were selected from the distribution of the
3MSE score. Each simulated 3MSE was then converted
to an MMSE score using lookup tables [22-24]. We then
repeated this with a parametric bootstrap to estimate the
mean and SD of the converted MMSE score and used this
in our meta-analysis. This process was then repeated for

conversion of MOCA and TICS scores to MMSE. As change

Antiplatelet therapy and incident dementia

from baseline standard deviation scores was not reported for
any of our cognitive scores, standard deviation was imputed
using a correlation coefficient of 0.8 [21]. For the additional
cognitive test scores which were expressed as Z scores, we
calculated a pooled mean standardised difference (Cohen’s d)
using a random effects meta-analysis model. Heterogeneity
across studies was investigated using forest plots and I” statis-
tics. A priori subgroup sensitivity analyses were performed
to assess pooled estimates for trials that reported incident
cognitive impairment or dementia rates above and below the
median age, above and below the average number of female
participants, single antiplatelet trials versus dual antiplatelet
trials, primary versus secondary prevention trials, by the
source of data for the outcome—primary publication versus
ClinicalTrials.gov and by less or more than 100 months of
follow-up. We tested for an interaction between subgroup
relative risks by dividing the difference in log relative risk by
its standard error. Statistical analyses were performed using
the Metafor package for R. Comparisons were two-tailed
using a threshold of P < 0.5 for significance for all analyses
except for subgroup interactions, where we used a threshold
of P <0.10 for significance [25].

Results

Our search strategy performed on the 1 February 2023
identified 5,402 articles. After title and abstract screening,
47 articles were considered potentially relevant, of which 11
were included after full text review (Supplementary Figure
S1). A total of 11 studies reported the incidence of a compos-
ite of cognitive impairment or dementia (7= 11) on follow-
up and were included in the primary meta-analysis [10-20].
Four studies reported mean change of a cognitive score [10,
11, 16, 18]. Three studies [10, 16, 19] provided cognitive
scores which were converted to MMSE for pooled analysis.

Study characteristics

Opverall, 109,860 participants were included from 11 trials,
with a mean (standard deviation) age of trial participants of
66.2 (7.9) years and 51% were women. The mean (range)
duration of follow-up was 70 months (33-136) months,
with 656,207 participant years of follow-up (Table 1). The
publication year ranged from 2008 to 2023. Eight of the
trials included a primary prevention population [10, 11, 14—
17,19, 20], and three trials included a secondary prevention
population [12, 13, 18]. One of the trials was of a post-
stroke population [18], and two trials included participants
with a history of cardiovascular disease [12, 13]. A total of
10 trials were placebo controlled [10-19], and in one trial,
the intervention was compared with usual care [20]. Seven
of the included trials investigated single antiplatelet therapy
(10, 11, 14, 16, 17, 19, 20], and the other four investigated
dual antiplatelet therapy [12, 13, 15, 18] (Supplementary
Table S1). We extracted rates of these cognitive outcomes
from the original publication in seven trials [10, 11, 16-20],
and from searching ClinicalTrials.gov in four trials [12-15].
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Table |. Participant characteristics of included studies in the analysis of incident cognitive impairment or dementia

Trial, year No. of Mean age  Female participants, Cognitive test used at  Mean or median Mean or median
participants no. (%) baseline baseline cognitive score  baseline cognitive
— Intervention (SD) score - Control (SD)
WHS, 2007 [16] 6,377 66.2 6,377 (100) TICS* 34.2 (4-41) 34.3 (15-41)
AAA, 2008 [17] 2,309 62 1,686 (73) Mill Hill vocabulary 30.9 (4.7) 31.1 (4.7)
scale score”

ACTIVE A, 2009 [15] 7,554 70 3,157 (41.8) Not reported Not reported Not reported
SPS3, 2014 [18] 2,668 63 1,001 (37.5) CASI z-score® —0.63 (1.47) —0.56 (1.39)
PEGASUS-TIMI, 2015 [13] 21,162 65.3 5,060 (23.9) Not reported Not reported Not reported
ARRIVE, 2018 [14] 12,546 63.9 3,708 (29.5) Not reported Not reported Not reported
JPAD. 2019 [20] 2,536 65 1,150 (45.3) Not reported Not reported Not reported
THEMIS, 2019 [12] 19,220 66 6,031 (31.4) Not reported Not reported Not reported
ASPREE, 2020 [10] 19,114 74 10,782 (56.4) Modified MMSE! 93.4 (4.7) 93.5 (4.6)
ASCEND, 2022 [11] 15,427 63.2 5,777 (37.4) Not reported Not reported Not reported
TIPS-3, 2023 (23) 2,361 70.1 1,417 (60) MOCA* 22.61 (4.92) 22.62 (4.63)

Abbreviations: SD, Standard deviation; *Telephone Interview for Cognitive Status (TICS) assesses global cognitive function and can be administered via telephone

interview or face to face. Trials that used TICS defined a significant change in cognitive function as a reduction by greater than or equal to 4. *Mill Hill vocabulary

scale score is a test assessing verbal reasoning, and was used in this trial to test for any large disparity between the intervention and control groups at randomisation.

‘Cognitive Abilities Screening Instrument (CASI) z score assesses global cognitive function by reporting standard deviation above or below population means. In
trials that used CASI z scores, a mean score of —0.6 denoted normal cognitive function. 3MS (Modified Mini-Mental State Examination) assesses global cognitive
function, and is derived from the Mini-Mental State Examination. Trials which used the 3MS defined ‘dementia triggers’ as a score <78 or a drop of more than

10.15 from predicted score based on baseline 3MS and adjustment for age and education. ‘Montreal Cognitive Assessment is a common cognitive assessment tool,

testing multiple domains

Risk of bias

Risk of bias was assessed for all included trials (Supple-
mentary Figures S2 and S3). The overall risk of bias was
categorised as low in four trials [10, 11, 17, 19], and high
in seven trials [12-16, 18, 20]. The majority of included
trials (7 = 10) were double-blind, randomised clinical trials,
while one was open label [20]. All included trials had robust
randomisation designs and adequately concealed allocation.
Detection bias was identified in four trials and reporting bias
was identified in five trials where adverse event reporting
of evident cognitive impairment or dementia was used to
report outcomes. Individual assessments of each outcome
from RoB2 are provided in Supplementary Table S2.

Antiplatelet therapy and cognitive impairment or
dementia

A total of 11 trials reported rates of incident cognitive
impairment or dementia (109,860 participants) [10-20].
Cogpnitive impairment or dementia was diagnosed in 2,040
participants in the intervention group and 2,151 participants
in the control group on follow-up. Antiplatelet therapy was
not significantly associated with a reduction in cognitive
impairment or dementia (3.49% versus 4.18% over a mean
trial follow-up of 5.8 years; OR, 0.94 [95% CI, 0.88-
1.00]; ARR, 0.2% [95% CI, 0.4%- -0.009%]), I = 0.0%)
(Figure 1). Sensitivity analyses divided trials by single or dual
antiplatelet treatment (P-interaction 0.53), source of data (P-
interaction 0.49), risk of bias (P-interaction 0.49) or if the
trial targeted primary or secondary prevention (P-interaction
0.26) did not reveal a significant difference between sub-
groups (Figure 2). Similarly, there was also no significant
difference based on proportion of population with diabetes

4

(P-interaction 0.50), median age (P-interaction 0.44), pro-
portion of female participants (P-interaction 0.46) or if the
trial follow-up was shorter than, or greater than or equal to
60 months (P-interaction 0.76) (Figure 2).

Antiplatelet therapy and change in cognitive score

Five trials reported on change in cognitive score [10, 11, 16,
18, 19]. Four trials [10, 11, 16, 18] (43,586 participants)
used global composite scores, represented as Z scores, which
were used in the meta-analysis. One study [19] reported
change in individual cognitive scores without a composite
Z score that could not be included in the meta-analysis.
One trial (18) reported a general cognitive factor score that
could not be included in the meta-analysis. Antiplatelet
therapy compared with control was not significantly asso-
ciated with a difference in the standardised mean cogni-
tive score (standardised mean difference, —0.04 [95% CI,
—0.04 t0 0.01]; P value for heterogeneity = 0.18; I* = 23.1%;
Q=4.90) (Figure 3).

Antiplatelet therapy and change in MMSE

Three trials reported change in MMSE (or a cognitive score
which could be converted to MMSE) (27,536 participants).
Antiplatelet therapy compared with control was not signifi-
cantly associated with a difference in MMSE score (standard-
ised mean difference, 0.00 [95% CI, —0.01 to 0.00] P value
for heterogeneity = 0.00; I* = 92.6%; Q =27.14) (Figure 3).

Discussion

This meta-analysis, which included 11 trials with 109,860
participants for the primary outcome analysis with mean
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A iation of Antiplatelet therapy and Cognitive Impairment or Dementia

Intervention Coantrol Absolute Risk

Reduction, %
Study, Year Event Total Event Total {95% CIj Favors Favors Weight Odds Ratio [95% CI]

Antiplatelet Control

WHS | 20077 253 2630 210 2596 0,64 [-2.26 lo 098] m 13.873% 0931 [0.777, 1.118]
AAA 20087 27 11 29 178 007 [-1.33 0 1.18] p—-—c 1.608% 0.963 [0.570, 1.647]
ACTIVE A, 2008™ 9 37Tz 5 a7s2 0.1 [-0.08 o 0.30] o—-—-—h- 0.378% 1807 (0603, 5.386)
3P33. 2014™ 515 1343 506 1325 -1.35[-5.0510 2.35] 11 18.712% 0.945[0.809, 1.104]
Pegasus-TIMI, 20157 314085 8 7067 -0.08 [-0.17 10 -0.01] - 0.257% 0.158 [0.050, 0.708]
ARRIVE , 2018™ 2 B2T0 2 BT .00 [-0.06 o 0.08] »—a—- 0118% 1001 [0141, 7.108]
JPaD , 20187 G0 1253 B8 1277 0.56 22610 1.14] ,_._‘ 3.670% 0890 [0.623, 1.270]
THEMIS |, 2018 3 DE1a & 9601 0,03 [0.09 fo 0.03] »—-—.—4 0.236% 0499 [0.125, 1.985]
ASPREE , 2020" 283 9525 282 9559 -0.07 [0.56 to 0.41] i 15.458% 0975 [0.826, 1.151)
ASCEND . 2022" 48 7714 598 7Tia .65 [-1.48 10 0.18] q 21.220% 0.210 [0.807, 1.024)
TIPS-3, 2023 as7  10as T 1063 -0.08 (410 10 3.93] 13.580% 0.996 [0.830, 1.198]

Heleragengily: +° = 0.00, 3 - B&D, P - 055, F- 0.0
0.2 (0.4 10 0.011)
Terst or nverall effers: # = 1.84, P = 007

Q' 100.000% 0933 [0.873, 1.004]

I T T 1
0.050 0250 1000 4000
Odds Ratio {log scale)

Figure 1. Association of antiplatelet therapy with incident cognitive impairment or dementia. Figure 1. Forest plot showing the

effect of antiplatelet therapy effect on the incident rates of cognitive impairment or dementia. The squares and bars represent the

mean values and 95% ClIs of the effect sizes, and the area of the squares reflects the weight of the studies. The combined effects
appear as diamonds and the vertical dashed line represents the line of no effect.

follow-up of 5.8 years, found that antiplatelet therapy com-
pared with control was not significantly associated with a
lower risk of cognitive impairment or dementia. The Cls for
this outcome do not preclude a modest treatment benefic
(up to 12% risk reduction) but do essentially exclude a
meaningful increase in risk (95% CI, 0.88-1.00). Low het-
erogeneity (I* = 0.0%) was observed for the primary outcome
of cognitive impairment or dementia, while the low to
moderate heterogeneity observed in the secondary outcomes
of mean cognitive score change (Figure 3) likely reflect the
differing outcome definitions and cognitive tests scores used.
As outlined in Table 2, trial populations differed between
included studies; however subgroup analyses (by age, sex,
cardiovascular disease history) did not materially alter results.
Our study provides an updated clinical trial meta-analysis of
the association of antiplatelet therapy with cognitive impair-
ment or dementia. We aimed to optimise our ability to detect
an association by including all relevant clinical trials, as we
suspected a modest treatment effect, if one was evident. In
comparison with prior systematic reviews [11, 26, 27], we
included trials investigating the effect of both single and dual
antiplatelet therapy, involving a wide range of antiplatelets
and included criteria based on clinically evident dementia
diagnoses. We also included findings from the recently pub-
lished TIPS-3 trial [19], which investigated the effects of

aspirin on cognitive and functional outcomes. Compared
with the most recent meta-analysis [11], we included eight
additional trials with 72,783 additional participants.

While we did not report a significant reduction in the risk
of cognitive impairment or dementia, our estimate is more
precise than previous meta-analyses [11, 27], and suggests
there may be a modest risk reduction over 5.8 years follow-
up. We believe that our study, in combination with findings
from recent publications such as LACI-2 [28], supports the
argument that existing medications used in cardiovascular
secondary prevention do not have an adverse effect on cog-
nition, and suggests that in particular patient population
these may have a beneficial effect in preventing cognitive
impairment, but the latter contention requires large ran-
domised controlled trials in specific populations (e.g. those
with prior lacunar ischaemic stroke). Moreover, the reported
upper limit of the CI (1.0) excludes an adverse effect on
future risk of dementia. If a true effect of antiplatelet therapy
does exist, it is expected to be modest (in the order of 12%
relative risk or less, approximately 2 per 1,000 over 5 years),
and of a magnitude that would require a very large sample
size to demonstrate a significant reduction in dementia in a
primary prevention population. Against this, in a primary
prevention population, aspirin is associated with a 29%
relative increase in intracerebral haemorrhage [29], with a
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Antiplatelet therapy and incident dementia

Association of Antiplatelet therapy and incidence of Cognitive impairment and Dementia by Subgroup

Absolute Risk

Intervention Control Reduction, % Favors Favors 0Odds ratio P value for
Subgroup Event Total Event Total (95% CI) Antiplatelet Control (95% CI) interaction
Single vs Dual anti-platelet therapy i 0.51
SAPT 1510 29564 1606 29692 -0.3[-0.6 t0 0.07] ‘ 0.941[0.873, 1.015]
DAPT 530 28829 545 21775 -0.1[-0.3t00.1] }—-—4 0.710 [0.308, 1.637]
Outcome data source 0.48
Data from Publication 2023 24637 2130 24741 -0.4 [-0.9 to 0.05] - 0.942 [0.880, 1.008]
Data from ClinicalTrials 17 33756 21 26726 -0.03 [-0.07 to 0.02] ’——i 0.645 [0.225, 1.854]
Risk of Bias 0.76
High Risk of Bias 845 38988 885 31924 -0.1[-0.3 to 0.06] H 0.926 [0.830, 1.035]
Low Risk of Bias 1195 19405 1266 19543 -0.3[-0.8t00.2] - 0.946 [0.869, 1.030]
Primary vs Secondary prevention 0.25
Primary prevention 1519 33336 1611 33474 -0.2[-0.5100.07) . 0.944 [0.876, 1.017)
Secondary prevention 521 25057 540 17993 -0.1[-0.4t00.1] l—-—i 0.532[0.202, 1.401]
Proportion of patients with diabetes 0.42
Majority Diabetic population 611 18592 672 18591 -0.3[-0.7 to 0.04] }-{ 0.904 [0.807, 1.013]
Minority Diabetic population 1429 39801 1479 32876 -0.1[-0.4 t0 0.1] - 0.958 [0.881, 1.042]
Median age 0.48
Above median age 635 38046 658 31102 -0.05[-0.2 to 0.1] m 0.973 [0.862, 1.099]
Below median age 1152 17717 1223 17769 -0.4 [-0.9 t0 0.05] lll 0.922[0.842, 1.010]
Percentage Female population 0.47
Above median percentage Female 1222 14293 1262 14432 -0.2[-0.8 10 0.3] - 0.964 [0.879, 1.056]
Below median percentage Female 565 41470 619 34439 -0.2[-0.3100.02] }—-——1 0.747 [0.379, 1.473]
Months follow-up 0.45
More then 100 months follow-up 861 11603 936 11586 -0.6 [-1 to 0.05] ll 0.914 [0.830, 1.007]
Less then 100 months follow-up 1179 46790 1215 39881 -0.08 [-0.3 to 0.1] I 0.963 [0.876, 1.058]
Overall Q 0.939 [0.878, 1.004]
I I |
0.250 1.000 4.650

Odds Ratio (95% Cl)

Figure 2. Association of antiplatelet therapy with incidence of cognitive impairment or dementia by subgroup. Figure 2. Forest
plot showing the association of antiplatelet therapy with incident cognitive impairment or dementia, by subgroup. The squares and

bars represent the mean values and 95% Cls of the effect sizes, and the area of the squares reflects the weight of the studies. The

combined effects appear as diamonds and the vertical dashed line represents the line of no effect.

reported number needed to harm (NNH) of about 500.
Applying the point-estimate reduction in risk of cognitive
impairment/dementia associated with antiplatelet therapy
reported in our analysis, the number needed to treat (NNT)
to prevent one case of mild cognitive impairment or demen-
tia was 413 (95% CI, 206 to —6,330), meaning a net neutral
effect from these two neurovascular clinical outcomes. The
recently updated guidelines from the USPSTF in 2022
does not recommend aspirin use in primary prevention of
cardiovascular disease in those over the age of 60 years [30],
and a Cochrane review from 2020 found that there is no clear
evidence to support the use of aspirin for the prevention of
dementia [26].

In general, observational studies have reported a moderate
reduction in risk of dementia and cognitive decline
associated with aspirin use [27, 31], and we await the long-
term follow-up of clinical trials [32] evaluating antiplatelet
therapy in populations with mild cognitive impairment, to
determine whether they reduce the rate of cognitive decline.
While the population included in our meta-analysis does not
include participants with established cognitive impairment,
our findings would suggest that any effect of antiplatelet
therapy is expected to be small, and estimates from

observational research studies are likely to reflect confound-
ing or other bias.

Dementia and cognitive impairment were not a primary
outcome of any of the clinical trials included, and there-
fore none were designed (or powered) to detect significant
reductions in incident dementia. Moreover, the definition of
dementia among trials that measured this outcome varied,
supporting the need for a core outcomes set in cardiovascular
prevention trials. Relatively long-term follow-up is required
to assess for dementia and cognitive impairment [33], and
there remains a strong possibility that insufficient treatment
durations within clinical trials may be contributing to the
non-significant findings reported by this meta-analysis, espe-
cially given the mean age of total participants in the review
was 65.9, with an average mean follow-up of 5.8 years.
Another strategy to address this research question would be
linkage of individual participant data to electronic health
records with information on cognitive outcomes. This has
been conducted in blood pressure lowering trials allowing
the long-term follow-up of large patient numbers [34]. Over-
lapping neuropathology frequently exists [35] in patients
with cognitive impairment/dementia, and while antiplatelet
therapy is expected to affect the natural history of vascular
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(a)
Antiplatelet Therapy and Change in Cognitive Score (Standarised Mean Difference)

Standarised Mean
Favors Favors Difference
Study, Year, Cognitive Score Intervention Control Weight [95% CI]
ASCEND , 2022 , Composite cognitive function score'? |—.—| 35.44% 0.00 [-0.03, 0.04]
SPS3, 2014, CASI global score® »—-—- 8.49% -0.08[-0.16, -0.00]
ASPREE , 2020 , Global composite score” . 40.64% -0.02[-0.05, 0.01]
WHS , 2007 , Global composite score” H—. 15.44% 0.00 [-0.05, 0.05]

RE Model for All Studies (Q = 4.90, df = 3, p=0.18; = 23.1%)

P 2 = 2 _ '

Heterogeneity: ©° = 0.00, %° = 4.90, P = 0.18, I° = 23.1 .. 100.00% -0.01 [-0.04, 0.01]

Standardized Mean Difference (95% CI)

(b)
Antiplatelet Therapy and Change in MMSE (Standarised Mean Difference)
Study, Year Favors Favors Standarised Mean
i . Difference
Intervention Control Weight [95% CI]
WHS , 20077 —— 29.09% 0.03 [-0.03, 0.08]
ASPREE , 2020 »—-—« 56.31% 0.00 [-0.03, 0.03]
TIPS-3, 2023%° r—-—- 14.60% 0.08 [-0.01, 0.16]
RE Model for All Studies (Q = 3.23, df = 2, p = 0.20; I” = 35.5%)

Heterogeneity: v = 0.00, %° = 3.23, P = 0.20, I’ =35.5 .

< 100.00% 0.02 [-0.02, 0.05]

I T T 711
-0.05 005 0.15

Standardized Mean Difference (95% ClI)

Figure 3. Association of antiplatelet therapy and mean change in cognitive scores. Figure 3. Forest plot showing the effect of
antiplatelet therapy effect on the mean change in cognitive scores, in combined cognitive z-scores (a), and change in MMSE (b).
The squares and bars represent the mean values and 95% ClIs of the effect sizes, and the area of the squares reflects the weight of the
studies. The combined effects appear as diamonds and the vertical dashed line represents the line of no effect. RE-Random Effect
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cognitive etiologies, it may have no effect on Alzheimer’s type
neurodegenerative process.

Measurement of cognitive outcomes presents a challenge
in clinical trials, particularly with loss to follow-up occurring
preferentially in populations who develop dementia. Accord-
ingly, a future definitive trial should consider functional
outcome measures which are less likely to incur missing
information on follow-up. Functional decline was reported
in the TIPS-3 [19] trial to be more a more sensitive outcome
to the effects of polypill then cognitive outcomes. Novel
approaches that highlight biomarkers such as cerebral small
vessel are needed to select out populations most likely to
benefit from antiplatelet agents [31], as convincing biological
mechanisms exist to suggest antiplatelet agents may be asso-
ciated with reductions in the incidence of vascular dementia
[36]. However, systematic reviews investigating antithrom-
botic therapy in small vessel disease [37] have similarly found
that heterogeneity in the existing literature, in population
included, trial design and outcome ascertainment, greatly
limits our ability to provide confidant findings.

Limitations

This study has several limitations. First, there was hetero-
geneity in trial designs, class of antiplatelet, study population
and differing definitions of cognitive outcomes and scales
used among trials. In particular, few trials systematically
assessed for a criterion-defined diagnosis of dementia. How-
ever, we observed no evidence of statistical heterogeneity
among trials. Second, trials that investigate dementia inci-
dence are prone to preferential loss of follow-up of partic-
ipants with dementia leading to potential under-reporting,
which may have diminished any treatment effect. Third, the
low incidence of dementia in all clinical trials, despite the
large number of participants, reduced power to detect dif-
ferences in treatment effect. Fourth, the estimate for change
in MMSE is based on secondary analysis of cognitive scores
(3MSE, MOCA and TICS) converted to MMSE. While val-
idated scales were used in this conversion, the interpretation
of these estimates should be approached with caution.

Conclusions

In this meta-analysis of randomised clinical trials, antiplatelet
therapy was not significantly associated with a lower risk of
incident cognitive impairment or dementia, but the Cls
around this outcome do not exclude a modest preventative
effect.

Supplementary Data: Supplementary data mentioned in
the text are available to subscribers in Age and Ageing online.
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