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Introduction + Supplemental content

Aspirin use for the primary prevention of atherosclerotic cardiovascular disease (ASCVD) has been Author affiliations and article information are
questioned for having limited benefit in individuals with diabetes," neutral outcomes in individuals at listed at the end of this article.

low risk,2 and increased bleeding risk and mortality in healthy older individuals.># Given the lack of

specific updated evidence, we aimed to investigate whether aspirin use alongside guideline-directed

blood pressure (BP) management targeting a systolic BP of less than 140 mm Hg is associated with

decreased risk of a first cardiovascular event and improved survival among individuals with

hypertension at increased risk of ASCVD.

Methods

This cohort study report follows the Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) reporting guideline for cohort studies. Given that this was a post hoc
analysis of available data, the Institutional Review Board at the University of LAquila determined
that this study did not require informed consent or local ethical review.

The Systolic Blood Pressure Intervention Trial (SPRINT)® was a multicenter, treat-to-target,
2-arm randomized clinical trial conducted from 2010 to 2013 (median follow-up, 3.26 years)
comparing intensive (<120 mm Hg) and standard (<140 mm Hg) guideline-directed BP-lowering
strategies among patients with hypertension and no history of diabetes or stroke at increased risk of
ASCVD. Alongside smoking cessation and dyslipidemia treatment, aspirin therapy was part of the
background therapy recommendations.

We derived a primary prevention cohort by excluding participants with baseline cardiovascular
disease (CVD). Individuals with chronic kidney disease were excluded owing to increased ischemic
and hemorrhagic risk. Participants were included if valid baseline and consistent in-trial information
on aspirin use (ie, the exposure) was available (eFigure in the Supplement).

All analyses were conducted using R statistical software version 4.0.2 (R Project for Statistical
Computing). Data were analyzed from October 2021 to February 2022. Unpaired t and x> tests were
used to test for differences in quantitative (ie, mean [SD]) and qualitative (ie, No. [%]) data,
respectively. Statistical significance was set at P < .05, and P values were 2-sided. Missing data were
not imputed. Patients who were exposed vs not exposed were 1:1 propensity-matched for
randomization group, sex, age category, Black race, and having ever smoked. Race and ethnicity were
self-reported in SPRINT to characterize the final study population; options included Black, Asian,
Hispanic, White, and other. Black race was a prespecified subgroup of interest in SPRINT.

Risk of cardiovascular events (ie, the primary outcome, including adjudicated myocardial
infarction, non-myocardial infarction acute coronary syndrome, stroke, acute heart failure, and CvD
death) and all-cause mortality based on the exposure (expressed as hazard ratios with 95% Cls) were
progressively adjusted for residual, noncollinear confounders (ie, age at randomization, current
smoking status, serum creatinine level, and triglyceride level). Subgroup analyses (ie, by race and
ethnicity, age category, current vs former smoking status, body mass index [BMI; calculated as
weight in kilograms divided by height in meters squared], and statin level) were performed, and
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outcomes rates were assessed by intensity of systolic BP lowering. A sensitivity analysis was
performed by censoring early primary and fatal events (occurring <1and <2 years after enroliment,
respectively). Additional information is in eMethods in the Supplement.

Results

In total, 2664 participants in SPRINT (1332 participants/study group; 390 [29.3%] women; 326
individuals aged =75 y [24.5%]) were analyzed (Table). Individuals in the exposed group were older,
had increased BMI and better lipid profiles, and were more likely to have never smoked and be taking
a statin. No between-group differences in history of peptic ulcer, chronic liver disease, or daily
nonsteroidal anti-inflammatory drug use were recorded.

Nonexposure was associated with decreased risk of the primary outcome (Figure, A), with
consistent findings in subgroups of younger individuals, former and current smokers, and those on a
statin (Figure, B). Similar results were found in the sensitivity analysis among 2444 participants. The
primary outcome rates of exposed and nonexposed groups were similar independent of
randomization group (standard: 5.85%; 95% Cl, 4.24%-7.98% vs 3.60%; 95% Cl, 2.37%-5.39%;

P = .07; intensive: 4.66%; 95% Cl, 3.24%-6.63% vs 2.56%; 95% Cl, 1.54%-4.15%; P = .06).

Discussion

This cohort study has several limitations, including being a post hoc analysis of a trial not designed to
study the association of aspirin with cardiovascular events, having a short follow-up time, and lacking
data on aspirin initiation and bleeding events. However, our results suggest that the modern

Table. Demographic and Clinical Characteristics

Participants, No. (%) (N = 2664)?

Exposed Not exposed Missing values,

Characteristic (n=1332) (n=1332) P value No. (%)
Women 390 (29.3) 390(29.3) >.99 0
Age, mean (SD) 67.7 (8.4) 65.9 (9.6) <.001 0
Ages 275y 326 (24.5) 326 (24.5) >.99 0
Black race® 337 (25.3) 358(26.9) .38 0
Overall race and ethnicity©

Black 337 (25.3) 358 (26.9) 0 Abbreviations: BMI, body mass index (calculated as

MR 80 (6.0) 224(16.8) 0 weight in kilograms divided by height in meters

o ’ ’ <.001 squared); FRS, Framingham 10-year cardiovascular

Witz selErd AR g diseases risk score; HDL, high-density lipoprotein;

Other 20(1.5) 33(2.5) 0 NSAID, nonsteroidal anti-inflammatory drug.
Intensive treatment group 665 (49.9) 665 (49.9) >.99 0 Sl conversion factors: To convert creatinine to
Never smoked 625 (46.9) 616 (46.2) .82 0 micromoles per liter, multiply by 88.4; HDL and total
FRS, mean (SD) 17.1(2.2) 17.2 (2.4) 42 0 cholesterol to millimoles per liter, multiply by 0.0259;
Creatinine, mean (SD), 0.95 (0.17) 0.92(0.17) <.001 53(0.2) serum glucose to millimoles per liter, multiply by
mg/dL 0.0555; triglycerides to millimoles per liter, multiply
History of peptic ulcer 115 (8.6) 129 (9.7) 38 0 by 0.0113.
Chronic hepatitis 21(1.6) 35(2.6) .08 0 ? Exposed and nonexposed groups were propensity
NSAID use 216 (16.2) 183 (13.7) 08 0 matched for treatment group, sex, age category,

Black race, and having ever smoked.
Total cholesterol, mean (SD), 188.2(39.1) 197.2 (39.2) <.001 0
mg/dL ® Black race listed separately as a prespecified
Serum glucose, mean (SD), 99.5 (14.5) 98.7 (13.2) 14 0 subgroup of interest in the Systolic Blood Pressure
mg/dL Intervention Trial that was used for propensity score
HDL cholesterol, mean (SD), 53.1(15.1) 52.9 (14.4) 75 0 matching.
mg/dL .
R d ethnicit If- ted. Oth
Triglycerides, mean (SD), 123.7 (84.7) 131.6 (112.1) 04 0 ace and ethnicity were sefl-reported. Lther race
mg/dL and ethnicity includes Asian and other racial and
BMI, mean (SD) 30.3 (5.4) 29.5(5.3) <.001 133(0.5) ethnic minority groups, including Indian, Hawaiian,
E— 665 (50.3) 358 (27.0) <001 159 (0.6) and other unspecified racial and ethnic groups
nu . . . : (eMethods in the Supplement).
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management of hypertension may have redefined the benefit associated with aspirin of decreased
risk of a first cardiovascular event and improved survival in an experimental cohort of patients with
hypertension and without diabetes, ASCVD, or chronic kidney disease at increased risk of ASCVD.
The use of multiple antihypertensive drugs, the downward redefinition of BP targets, and the
improvement of additional cardiovascular prevention strategies may have been paramount in the

Figure. Risk of Cardiovascular Events and Death by Exposure

E Overall risk of events

With exposure Without exposure
Events, Individuals, Events, Individuals, Risk of outcome, Favors i Favors Pvalue
Event No. No. No. No. HR (95% ClI) exposure : nonexposure
Primary outcome
Univariate 70 1332 41 1332 1.60 (1.10-2.40) —— .02
Multivariate 42 707 20 720 2.30(1.31-3.90) —8—— 004
All-cause death
Univariate 52 1332 64 1332 0.74 (0.52-1.10) - 11
Multivariate 34 707 41 720 0.84 (0.53-1.30) — 45
Composite
Univariate 84 1332 56 1332 1.40(0.99-2.00) — .05
Multivariate 48 707 33 720 1.50 (0.95-2.40) —— .08
»6.5 1.0 210 410
Risk of outcome, HR (95% Cl)
Risk of primary outcome by subgroup
With exposure Without exposure
Events, Individuals, Events, Individuals, Risk of outcome, Favors : Favors Pvalue
Subgroup No. No. No. No. HR (95% Cl) exposure : nonexposure for interaction
Overall 70 1332 41 1332 1.70(1.15-2.49) e
Intervention
Standard 39 667 24 667 1.66 (1.00-2.76) — 89
Intensive 31 665 17 665 1.76 (0.97-3.18) -
Older vs younger age, y
<75 48 1006 23 1006 2.05(1.25-3.38) — 22
275 22 326 18 326 1.25(0.67-2.33) ——
Age quartile, y
50-60 12 271 9 431 2.11(0.89-5.02) -
61-65 13 325 5 282 2.19(0.78-6.14) ] 71
66-74 22 400 9 262 1.60 (0.74-3.48) —
275 22 326 18 326 1.25(0.67-2.33) —.—
Race and ethnicity
Black 22 337 11 358 2.04(0.99-4.21) —
Hispanic 2 80 6 224 0.94 (0.19-4.67) = 49
White 45 895 24 717 1.50(0.91-2.46) —a—
Race
Black 22 337 11 358 2.04 (0.99-4.21) - 55
Other race 48 995 30 974 1.57 (1.00-2.48) —
Ever smoked
No 29 625 20 616 1.40 (0.79-2.48) —.— 68
Yes 41 698 21 709 1.99(1.18-3.37) —a———
BMI
Normal 14 188 7 237 2.57 (1.04-6.37) -
Overweight 21 505 18 522 1.19(0.63-2.23) . — .23
Obese 34 631 16 562 1.88(1.04-3.41) —
Statin
No 38 657 31 967 1.80(1.12-2.89) — .
Yes 32 665 10 358 1.73(0.85-3.52) — . 93

T T
-0.5 1.0 2.0 4.0 6.0
Risk of outcome, HR (95% CI)

The number of events per number of individuals was reported for exposed and nonexposed groups. P values were adjusted for multiple subgroups tested. Race and ethnicity were
self-reported. See eMethods in the Supplement for details.
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association with decreased ASCVD risk in the examined context.® Long-term data on aspirin use in
combination with emerging therapies for cardiovascular prevention may clarify the future role of this
pivotal drug in similar clinical settings.

ARTICLE INFORMATION
Accepted for Publication: February 23, 2022.

Published: April 12, 2022. doi:10.1001/jamanetworkopen.2022.6952

Open Access: This is an open access article distributed under the terms of the CC-BY License. © 2022 Del Pinto R
et al. JAMA Network Open.

Corresponding Author: Rita Del Pinto, MD, PhD, Department of Clinical Medicine, Public Health, Life and
Environmental Sciences, University of LAquila, Bldg Delta 6, Coppito, 67100 L'Aquila, Italy (rita.delpinto@
univag.it).

Author Affiliations: Department of Clinical Medicine, Public Health, Life and Environmental Sciences, University
of LAquila, L'Aquila, Italy (Del Pinto, Pietropaoli, Desideri, Ferri); Division of Internal Medicine and Nephrology,
Center for Hypertension and Cardiovascular Prevention, San Salvatore Hospital, LAquila, Italy (Del Pinto, Ferri);
Geriatrics Unit, SS Filippo e Nicola Hospital, Avezzano, Italy (Desideri).

Author Contributions: Dr Del Pinto had full access to all of the data in the study and takes responsibility for the
integrity of the data and the accuracy of the data analysis. Drs Del Pinto and Pietropaoli contributed equally to
the study.

Concept and design: All authors.

Acquisition, analysis, or interpretation of data: Del Pinto, Pietropaoli.

Drafting of the manuscript: Del Pinto, Pietropaoli.

Critical revision of the manuscript for important intellectual content: All authors.
Statistical analysis: Del Pinto, Pietropaoli.

Supervision: Desideri, Ferri.

Conflict of Interest Disclosures: None reported.

Funding/Support: This manuscript was made possible thanks to data made available by BioLINCC via data
requests 4538 and 8235.

Role of the Funder/Sponsor: BioLINCC had no role in the design and conduct of the study; collection,
management, analysis, and interpretation of the data; preparation, review, or approval of the manuscript; and
decision to submit the manuscript for publication.

REFERENCES

1. Bowman L, Mafham M, Wallendszus K, et al; ASCEND Study Collaborative Group. Effects of aspirin for primary
prevention in persons with diabetes mellitus. N Engl J Med. 2018;379(16):1529-1539. doi:10.1056/
NEJMo0a1804988

2. Gaziano JM, Brotons C, Coppolecchia R, et al; ARRIVE Executive Committee. Use of Aspirin to Reduce Risk of
Initial Vascular Events in Patients at Moderate Risk of Cardiovascular Disease (ARRIVE): a randomised, double-
blind, placebo-controlled trial. Lancet. 2018;392(10152):1036-1046. doi:10.1016/S0140-6736(18)31924-X

3. McNeil JJ, Wolfe R, Woods RL, et al; ASPREE Investigator Group. Effect of aspirin on cardiovascular events and
bleeding in the healthy elderly. N Engl J Med. 2018;379(16):1509-1518. doi:10.1056/NEJMoa1805819

4. ZhengSL, Roddick AJ. Association of aspirin use for primary prevention with cardiovascular events and bleeding
events: a systematic review and meta-analysis. JAMA. 2019;321(3):277-287. doi:10.1001/jama.2018.20578

5. Wright JT Jr, Williamson JD, Whelton PK, et al; SPRINT Research Group. A randomized trial of intensive versus
standard blood-pressure control. N Engl J Med. 2015;373(22):2103-2116. doi:10.1056/NEJMoal511939

6. Ridker PM. Should aspirin be used for primary prevention in the post-statin era? N Engl J Med. 2018;379(16):
1572-1574. doi:10.1056/NEJMe1812000

SUPPLEMENT.

eMethods.

eReferences.

eFigure. Data-Reduction Diagram

[5 JAMA Network Open. 2022;5(4):€226952. doi:10.1001/jamanetworkopen.2022.6952 April 12,2022 4/4

Downloaded From: https://jamanetwor k.com/ on 04/15/2022


https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2022.6952&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2022.6952
https://jamanetwork.com/pages/cc-by-license-permissions/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2022.6952
mailto:rita.delpinto@univaq.it
mailto:rita.delpinto@univaq.it
https://dx.doi.org/10.1056/NEJMoa1804988
https://dx.doi.org/10.1056/NEJMoa1804988
https://dx.doi.org/10.1016/S0140-6736(18)31924-X
https://dx.doi.org/10.1056/NEJMoa1805819
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2018.20578&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2022.6952
https://dx.doi.org/10.1056/NEJMoa1511939
https://dx.doi.org/10.1056/NEJMe1812000

