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Abstract

Background—The association between non-steroidal anti-inflammatory drugs (NSAIDs) and
the incidence of valvular and arterial calcification is not well established despite known
associations between these drugs and cardiovascular events.
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Objective—To compare the association between the baseline use of aspirin with other NSAID
class medications with the incidence and prevalence of aortic valve calcification (AVC) and
coronary artery calcium (CAC).

Methods—The relationship of NSAID use to AVC and CAC detected by computed tomography
was assessed in 6,814 participants within the Multi-Ethnic Study of Atherosclerosis (MESA) using
regression modeling. Results were adjusted for age, sex, ethnicity, study site, anti-hypertensive
medication use, education, income, health insurance status, diabetes, smoking, exercise, body
mass index, blood pressure, serum lipids, inflammatory markers, fasting glucose, statin medication
use, and a simple diet score. Medication use was assessed by medication inventory at baseline
which includes the use of non-prescription NSAIDs. MESA collects information on both incident
and prevalent calcification. The 4,814 participants of the Heinz Nixdorf Recall (HNR) Study, a
German prospective cohort study with similar measures of calcification, were included in this
analysis to enable replication.

Results—Mean age of the MESA participants was 62 years (51% female). After adjustment for
possible confounding factors, a possible association between aspirin use and incident AVC
(Relative Risk(RR): 1.60; 95%Confidence Interval (Cl): 1.19-2.15) did not replicate in the HNR
cohort (RR: 1.06; 95%CI: 0.87-1.28). There was no significant association between aspirin use
and incident CAC in the MESA cohort (RR 1.08; 95%CI: 0.91-1.29) or in the HNR cohort (RR
1.24; 95%Cl: 0.87-1.77). Non-aspirin NSAID use was not associated with either AVC or CAC in
either cohort. There were no associations between regular cardiac dose aspirin and incident
calcification in either cohort.

Conclusion—Baseline NSAID use, as assessed by medication inventory, appears to have no
protective effect regarding the onset of calcification in either coronary arteries or aortic valves.

Keywords

Non-steroidal anti-inflammatory drugs; aspirin; aortic valve calcification; coronary artery
calcification; Multi-Ethnic Study of Atherosclerosis; Heinz Nixdorf Recall Study

INTRODUCTION

Aspirin treatment is an effective and low cost therapeutic option for reducing cardiovascular
events 1; there is some evidence that this benefit may not extend to those with diabetes 234,
The presumed benefit of aspirin has been attributed to its antiplatelet effects, rather than its
anti-inflammatory effects, as non-steroidal anti-inflammatory drugs (NSAIDs) appear to
have harmful effects on cardiovascular risk -6 and use of NSAIDS in patients with known
cardiovascular disease is discouraged by the American Heart Association”’.

One clinical study has reported that the macrophage density of carotid atherosclerotic
plaques are reduced in aspirin users, suggesting an aspirin-mediated suppression of vascular
inflammatory processes 8. This could result in an association between NSAIDs and the
amount of coronary artery or valvular calcification. There has also been recent study
reporting increased aortic calcification among kidney transplant patients (from a Belgium
cohort) who were using aspirin, although statistical significance was borderline (p=0.03) and
the study specifically noted an inability to assess these associations among diabetics 8. These
previous findings suggested that a careful investigation of a potential association between
NSAIDs and calcification was warranted in a larger cohort.

The goal of this study was to determine whether baseline use of NSAIDs (including aspirin)
is associated with the incidence of either coronary artery calcification (CAC) or aortic valve
calcification (AVC). Because of the potential that diabetes might confound this association
and the specific limitation of previous reports, the results were planned to be stratified by
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diabetes status. We looked at two separate but high quality cohorts, in order to replicate any
associations between medications and calcification. Furthermore, we looked at both
American and German participants, in case medication use was acting as a marker for some
other characteristic, as levels of medication use tend to vary between these two geographic
areas.

MESA cohort

The MESA study includes 6,814 participants between the ages of 45 and 84 years from four
different race/ethnic groups (28% African-American, 12% Asian, 38% Caucasian, and 22%
Hispanic). MESA participants were recruited from six different field centers across the
United States: Baltimore, MD; Chicago, IL; Forsyth County, NC; Los Angeles County, CA;
New York, NY and St. Paul, MN. The design of the MESA study and the recruitment of
participants have been described in detail elsewhere 9. All participants, in the MESA were
given a written informed consent form with which to provide consent for participation. To
date, there have been four exams in the MESA study: a baseline exam and 3 follow-up
exams. The baseline exam occurred from July 2000 to April 2002. All participants were free
of prevalent cardiovascular disease at baseling, all participants had information on AVC and
CAC, and only a few were excluded for missing medication information (n=3). We excluded
participants with any missing data on the other covariates of interest (a complete case
analysis), removing another 292 participants to give 6,519 MESA participants included in
the analytic cohort for prevalent disease. Only 4,932 were available for analysis of
progression due to missing follow-up visits and/or scans.

The MESA study collected a broad range of baseline data on study participants. MESA
participants were asked to come to a morning clinic examination after an overnight fast for
each exam. Participants were given standard questionnaires to assess a variety of risk factors
which included demographic information, smoking, and medical history of either
hypertension or diabetes. Participants were asked to bring their medications to each visit and
medication use was assessed using a medication inventory approach 1011, Anthropometric
measures were also obtained. Physical activity was defined as both intentional exercise and
leisure activities (including activities such as reading and television watching) 2. Diet was
assessed by use of a food frequency questionnaire administered at participants at baseline
and summarized using the simple diet score of Nettleton et a/13.

Replication Cohort

The Heinz Nixdorf Recall Study (HNR; Risk factors, Evaluation of Coronary Calcium and
Lifestyle Factors) is a population-based cohort study in the Ruhr area, Germany. Details of
the study cohort have been described elsewhere 1415, Participants were randomly selected
from mandatory inhabitant lists. Between 2000 and 2003, 4,814 participants aged 45-75
years were enrolled. All participants gave written informed consent. The study was
approved by the ethics committee at the University Duisburg-Essen, Germany. A more
complete description of the baseline recruitment procedures have been described

elsewhere 16, Participants were a random sample derived from mandatory citizen registries,
provided to the study center with a response rate of 55.8%. The HNR cohort has a similar
protocol for CT scanning as that used in MESA and has been previously compared with the
MESA cohort study 7. The follow-up CT scans were performed on HNR participants after
5 years, enabling assessment of incidence of calcification. Thus, as the HNR study also
collected information on incidence and prevalence of AVC and CAC, this was an ideal
replication cohort to confirm any unexpected finding. The CT scanning and data collection
protocols for these two studies have been compared in detail elsewherel’. NSAID use in the
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HNR study could not be split by Cox-2 selectively due to a lower number of exposed
participants in the HNR cohort. After exclusions for prevalent coronary artery disease
(n=327), prior heart surgery including valve replacement or reconstruction (n=11), missing
CAC and AVC (n=420), missing medication information (n=259), or other missing
covariates (n=331) there were 3,466 participants in the analytic cohort for prevalent disease.
This was further reduced to 3,279 participants with information on CAC or AVC at follow-

up.

Primary Endpoint

Cardiovascular calcification was assessed by electron-beam CT at 3 centers and multi-
detector row helical CT at 3 centers. All studies were interpreted at a central reading center
(Harbour-UCLA Research and Education Institute, Los Angeles, CA). Subjects underwent
two consecutive scans at the same visit and results were averaged to enhance the accuracy of
calcium assessments. These two scans were used to calculate prevalence of aortic valve
calcification (AVC) and coronary artery calcification (CAC) at baseline. Two follow-up CT
scans were performed on MESA participants after an average of approximately 900 days
(Table 1) at either visit 2 or visit 3, allowing for assessment of incident AVC and CAC. The
assignment of a participant to be scanned at either visit 2 or visit 3 was random.

AVC and CAC were quantified by the Agatston scoring method 18. Detectable calcium was
defined as a score >0 Agatston units (AU); a minimum focus of calcification was based on
at least 4 contiguous voxels, resulting in identification of calcium of 1.15 mm3 with the
multi-detector CT scanners (0.68 x 0.68 x 2.50 mm) and 1.38 mm3 with the electron-beam
CT scanners (0.68 x 0.68 x 3.00 mm). Details of the image acquisition and interpretation
protocols, quality control measures and inter-observer reliability characteristics have been
reported 19.20,

NSAID exposure

NSAID exposure, for the purposes of this study, was grouped into three categories: aspirin
use, Cox-2 selective NSAID use (celecoxib, valdecoxib and rofecoxib) and other non-
selective NSAID use. As reported previously, most of the aspirin taken by participants in the
MESA study is of low cardiac dosages (less than 100 mg/day) 2X. MESA also asked for a
self-report of aspirin use frequency with the question “ASPIRIN: CURRENTLY USING
REGULARLY” as well as the days per week of use among regular users. Similar questions
were not available for the other forms of NSAID in MESA.

Definition of Diabetes

Diabetes was assessed by a combination of patient self report and reported diabetes
medications. The decision to use this definition of diabetes, instead of the 2003 ADA fasting
criterion was made to enable it to be comparable between the MESA cohort and the Heinz
Nixdorf Recall Study. Prevalence of baseline diabetes was slightly lower in MESA using
this definition (11.3%) versus the 2003 ADA fasting criterion (14.3%).

Statistical Analysis

We used relative risk regression 22 to estimate the association between our three groups of
NSAIDs with changes in either arterial or valvular calcification. All models were stratified
by diabetic status to test for effect measure modification due to the hypothesized different
associations between aspirin and cardiovascular disease in these populations. We adjusted
our models for potential confounders as shown in Table 1: specifically, age, sex, race, study
site, body mass index, education, income, health insurance (yes/no), smoking (current,
previous, and never), intentional exercise, sedentary activities (principally television
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watching), systolic and diastolic blood pressure, anti-hypertensive medication user, HDL-
cholesterol, LDL-cholesterol, triglycerides, inflammatory and coagulation markers
(Interleukin-6, Fibrinogen antigen, c-reactive protein, Homocysteine), lipid lowering
medication use, and the simple diet score.

The HNR analysis had fewer covariates available (age, sex, use of antihypertensive
medication, education, income, smoking, BMI, systolic and diastolic blood pressure, HDL-
cholesterol, LDL-cholesterol, Triglycerides, Fibrinogen, c-reactive protein, lipid-lowering
medication) but estimates in MESA with the level of adjustment were comparable to the
fully adjusted estimates. We used robust confidence intervals due to the use of relative risk
regression 22, For the longitudinal analysis, all exposures and covariates were defined at
baseline to eliminate the possibility of reverse causality (the drug being given to treat
symptoms of calcification or due to post-baseline knowledge of CAC scans).

As a sensitivity analysis, we also looked at the longitudinal association to see if the results
with the cross sectional model could be replicated with this approach. Furthermore, we
looked a specific subset of models that adjusted for kidney function (creatinine and
glomerular filtration rate) in the MESA participants. Additionally, we looked for participants
with very high baseline levels of CAC or AVC (Agatston scores > 400) to see if these
medications were predictive of very high levels of calcification.

We also considered whether cardiac dose aspirin, high dose aspirin not taken regularly or
high dose aspirin taken regularly would be a useful stratification for the models adjusted for
eGFR and creatinine. To do this in MESA we defined three categories of aspirin use: cardiac
aspirin use, regular high dose use and occasional high dose use. For the HNR participants,
we split Aspirin use into “full” and “occasional” use due to different measures of use being
reported in that cohort. We defined full use as a cardiac dose < 300 mg, taken regularly and
for = 3 months (at baseline). Occasional use was all other doses or low doses taken for less
time, especially participants who reported taking 500 mg aspirin. The 390 Aspirin users in
the full HNR cohort split into 300 full and 90 occasional aspirin users.

For models of incident AVC or CAC in MESA, we also adjusted our models for the time
between CT scans (including a sensitivity test for a nonlinear term for time between scan).
All analysis was conducted in SAS 9.1.3.

Overall, 6,516 subjects from the MESA study (mean age 62 years, 53% females) were
included in this analysis. Among these participants, 930 (11%) had diabetes based on the
study criteria. Aspirin-use was recorded in the medication inventory for n=1,336 (23%) of
participants without diabetes and n=259 (35%) of participants with diabetes. As can be seen
in Table 1, aspirin users tended to be older than participants who used no NSAIDS or
participants taking non-selective NSAIDS, although not users of Cox-2 selective NSAIDs.
Aspirin users showed an increased level of health seeking behavior including better diet, less
current smoking and slightly more intentional exercise.

We considered the cross sectional association between aspirin use and baseline prevalence
of AVC or CAC (Table 2). There was a hypothesis generating borderline significant
association between aspirin and prevalence of AVC in the MESA cohort (adjusted Relative
Risk (aRR) 1.2; 95% Confidence Interval (Cl): 1.0 to 1.4) but not between Cox-2 selective
NSAIDS and prevalent AVC (aRR 1.0; 95%Cl: 0.8 to 1.3) nor other nonselective NSAIDs
and prevalent AVC (aRR 0.9; 95%Cl: 0.7 to 1.1). There were no associations between
aspirin and prevalence of CAC (aRR 1.0; 95%CI: 0.9 to 1.1), between Cox-2 selective
NSAIDS and prevalent CAC (aRR 1.1; 95%CIl: 1.0 to 1.2) nor other nonselective NSAIDs
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and prevalent CAC aRR 0.9; 95%CI: 0.7 to 1.1). These associations do not persist when the
cohort is stratified by diabetic status (Table 2).

Next, we repeated our test of the unexpected prevalent association between aspirin use and
AVC using the HNR study as a replication cohort. From the HNR study, data for incidence
and prevalence of AVC and CAC as well as for all potential confounders were eligible in
3,797 subjects without known CAD at baseline (mean age 60 years, 53% females). Among
these participants, 287 (8%) had diabetes. Aspirin use was documented for 390 (10%) of
participants without diabetes and 59 (21%) of participants with diabetes; 275 (7%) of these
had aspirin doses of 100 mg/day or less. On cross sectional analysis of prevalent AVC, the
HNR cohort showed no association between aspirin use and AVC for either participants
with diabetes (aRR 1.0; 95%CI: 0.5 to 1.8) nor among participants without diabetes (aRR
1.0; 95%CI: 0.7 to 1.3) (Table 3). Furthermore, as in MESA, neither aspirin use nor other
nonselective NSAIDs were associated with prevalent CAC (Tables 2 and 3).

In the longitudinal analysis of the MESA cohort (our second replication approach), we
restricted the cohort to participants without baseline calcification and with a follow-up CT
scan. Of the 2,892 participants with no baseline CAC, 370 were excluded for missing
outcome or covariate data. Of the 4,920 participants with no baseline AVC, 600 were
excluded for missing covariate or outcome data. In this population, aspirin use showed a
possible association with incident AVC (aRR 1.6; 95%Cl: 1.2 to 2.2) but not incident CAC
(@aRR 1.1; 95%CIl: 0.9 to 1.3) in the general population of all eligible MESA study
participants (Table 4). No other form of NSAID was associated with a statistically
significant difference in the risk of incident calcification.

Finally, we replicated these results with a longitudinal analysis using the HNR cohort. Of
the 3,513 participants with information at both baseline and after 5 years of follow-up, we
had 2,522 participants with no baseline AVC and all covariates measures. For CAC, the
higher prevalence of baseline CAC left only 1,053 participants in the full model. In the HNR
cohort, aspirin use was neither associated with incident AVC (aRR 1.1; 95%Cl: 0.9 to 1.3)
nor with incident CAC (aRR 1.2; 95%Cl: 0.9 to 1.8) (Table 5), suggesting that this original
finding was not confirmed under replication with a pre-specified hypothesis.

As a sensitivity analysis we added measures of kidney function as possible confounders for
incident measures of CAC and AVC in the MESA cohort. The estimates for associations
with incident AVC were similar for aspirin (aRR 1.6; 95%Cl: 1.2 to 2.2), Cox 2 selective
NSAIDs (aRR 0.9; 95%Cl: 0.5 to 1.6) and other NSAIDS (aRR 1.3; 95%Cl: 0.9 to 1.9).
Similarly the estimates for associations with incident CAC were also similar for aspirin
(aRR 1.1; 95%Cl: 0.9 to 1.3), Cox 2 selective NSAIDs (aRR 0.8; 95%ClI: 0.5 to 1.4) and
other NSAIDS (aRR 1.1; 95%CIl: 0.9 to 1.4). There we too few participants with Agatston
scores for AVC > 400 to test this as a sensitivity analysis. When comparing very high
prevalent CAC scores (Agatson score > 400) to participants with no CAC or lower levels of
CAC, we found a borderline association with aspirin use (aRR 1.3; 95%CI: 1.1 to 1.5).
There was no association with a high baseline Agatson score and either Cox 2 selective
NSAIDs (aRR 1.1; 95%Cl: 0.8 to 1.4) or NSAIDS (aRR 1.0; 95%Cl: 0.8 to 1.3).

We also tested whether intensity of aspirin use modified associations for incident CAC or
AVC in MESA. In MESA, regular users of cardiac and high dose aspirin both reported a
mean of 6.2 days per week of exposure. For incident AVC, there was no risk with Cardiac
Aspirin (aRR 1.2; 95%CI: 0.7 to 2.1) or Occasional High Dose Aspirin (aRR 1.3; 95%Cl:
0.6 to 2.8) but a possible association with Regular High Dose Aspirin (aRR: 1.6; 95%Cl: 1.1
to 2.3), although this was not defined as an a prioririsk category. For incident CAC, there
was no risk with Cardiac Aspirin (aRR 1.1; 95%CIl: 0.9 to 1.5), Occasional High Dose
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Aspirin (aRR 1.2; 95%CI: 0.8 to 1.7) or Regular High Dose Aspirin (aRR: 1.1; 95%Cl: 0.9
to 1.4). In HNR, there was no association with incident AVC for either “full” (aRR 1.0;
95%CI 0.9 to 1.3) or “occasional” (aRR 1.1; 95%CI: 0.7 to 1.8) aspirin users. Similarly,
there were no associations with incident CAC for “full” (aRR 1.3; 95%ClI: 0.9 to 2.0) or
“occasional” (aRR 1.0; 95%Cl: 0.5 to 2.1) aspirin users. For prevalent CAC and AVC none
of the categories of aspirin use were associated with either prevalent AVC (p=0.55 for
occasional, p=0.13 for regular, and p=0.49 for cardiac use) or CAC (p=0.50 for occasional,
p=0.80 for regular, and p=0.46 for cardiac use), and this lack of association persisted when
we stratified results by participant sex (data not shown). In HNR, there was no association
with prevalent AVC for “full” aspirin users: (aRR 0.9 95%CI: 0.7 to 1.2) or “occasional”
aspirin users (aRR 1.4; 95%CI: 0.9 to 2.3) or with prevalent CAC for “full” aspirin users
(aRR 1.0; 95%CIl: 0.97-1.1) or “occasional” aspirin users (aRR 1.1; 95%CI: 0.95 to 1.2).
Unexpectedly, in HNR there were association with “full” use of aspirin and prevalent CAC
in women (aRR 1.1; 95%CI: 1.0 to 1.3) and “occasional” use of aspirin and prevalent CAC
in men (aRR: 1.2; 95%CIl: 1.1 to 1.3). But there were no associations between “occasional”
use in women (aRR 1.0; 95%CI: 0.8 to 1.3) or “full” use in men (aRR 1.0; 95%CI: 0.95 to
1.1) and prevalent CAC, nor where there any sex stratified associations between intensity of
aspirin use and prevalent AVC (data not shown). Nor did stratification by sex reveal any
associations between any intensity of aspirin use and incident CAC or AVC in the HNR
cohort (data not shown).

As a final sensitivity analysis, we tested for any association between the time between scans
and the study exposures, conditional on age, sex and race to test for bias due to length of
follow-up in the longitudinal analysis among the MESA participants (who had a wide range
of follow-up times). No association was found with the length of follow-up for aspirin
(p=0.2670), Cox 2 selective NSAIDs (p=0.1025), or other NSAIDS (p=0.0808).

DISCUSSION

The results of this study suggest that neither aspirin nor NSAIDs are associated with risks
for either prevalent or incident CAC or AVC. As aspirin is known to prevent cardiovascular
events, it seems likely that they have a transient effect on cardiovascular risk, likely via their
well-known effects on platelet activation. The unexpected association between incident
AVC and aspirin use that was observed in the MESA cohort did not replicate in the HNR
cohort (which is of equivalent quality as a prospective cohort study) and this means any
results need to be interpreted with a high degree of caution. Even if the MESA association
was to turn out to be replicable, it was only among regular users of high dose aspirin (which
is not a common clinical use).

The statistical significance of the association between aspirin and increased AVC is
borderline in the prevalent MESA cohort (with a p-value of only 0.036) and would be
restricted to high intensity aspirin use based on sub-group analysis. The associations with
baseline occasional aspirin use and prevalent CAC in the HNR cohort are more difficult to
interpret, given that the association does not follow a clear dose response curve. Also, since
a previous report has found these associations among kidney transplant patients 8, it is
possible that this may be attributable to possible aspirin toxicity in patients with impaired
renal function 23, which would suggest that high doses taken frequently would be the highest
risk sub-group. It is also unclear if there may be additional (time-dependent) exposures that
we were not able to capture that may play a confounding role in these estimates. Finally,
with so many sub-groups, there should be some caution about the number of association
considered in the analysis of these associations.
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Taken as a whole, this suggests that the cardiovascular benefits associated with aspirin use 1,
as compared to the cardiovascular risks associated with NSAIDs 724 may be due to the
antiplatelet effects of the drug, rather than an influence on the progression of atherosclerosis.
The ideal approach to aspirin treatment is still not known 2 and issues remain including
differential effects by diabetes status 2 or gender 24, and determining the ideal dose for
cardio protection. However, the results of this study do not detract the evidence from
randomized, controlled trials showing a clear benefit of aspirin on serious cardiovascular
events2. Instead these results provide further evidence for the hypothesis that the primary
mechanism of benefit of aspirin on cardiovascular disease is mediated by its effect on
platelets 26, However, we cannot exclude the possibility that any beneficial effect of aspirin
on CV risk might be due to other mechanisms that are not captured by using CAC as a
measure of subclinical atherosclerosis.

This study has a number of key strengths. The data on exposure was collected before
measurement of the outcome (incident calcification). In addition, the cohort studies used the
well validated medication inventory approach. This means that we established that exposure
occurred before the outcome and not as a consequence of it, although the medication
approach used in MESA does not make day to day tracking of medication exposure
possible 27, In addition, because both multiple exposures (different NSAIDs) and multiple
outcomes (AVC, CAC) were studied, it is less likely that the lack of associations with
endpoints were due solely to confounding by indication 28. The potential role of
confounding by indication may be especially plausible in associations seem with prevalent
CAC or AVC as there the outcome may have preceded the exposure.

There are also limitations to any observational study that may have influenced our results.
While the current study attempted to broadly account for “health seeking behaviors” such as
diet, exercise, current smoking; these variables are measured with a fair degree of error, and
residual confounding by lifestyle (i.e. a healthy user bias 2°) cannot entirely be ruled out.
However, if the original association between aspirin use and AVC (seen in the hypothesis
generating MESA findings) was purely a marker of behavioral differences leading to
changers in underlying cardiovascular risk then it should also have appeared as an
association between aspirin and CAC.

The weight of the evidence suggests that there is no strong association between NSAID use
(including aspirin) and sub-clinical atherosclerosis (as measured by calcification of the
aortic valve and coronary artery). It may be interesting to continue to test these associations
as new cohorts become available, in case the association between aspirin and AVC is due to
an unknown factor (as AVC is associated with increased mortality 30).

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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The link between aspirin use and a reduction in cardiovascular events such as heart
attacks is well known. Aspirin use is an important therapy in preventing these events.
However, less well understood is whether use of aspirin may actually have beneficial
effects on the development of plaque in the coronary arteries or valves of the aorta. In a
combined study with a group from Germany, we looked at whether aspirin use was
associated with coronary artery calcium as measured by CT scan. Our overall findings
were that aspirin did not influence the development of atherosclerotic plague in the
coronary arteries. This is consistent with previous scientific findings that suggest that
aspirin’s protective effects are due to reducing inflammation and anti-platelet effects that
reduce clotting.

Atherosclerosis. Author manuscript; available in PMC 2014 August 01.



Page 13

eu eu 'U %ZZ %LT %ST %02 uoneaNp3 00YdS Ybiy Uey) ssa
L¥6°€ 0T¥0'Y 01F6'C 6¥2'S 8%0'G GFE 9%G°€ (1/6w) ursr01d 8AnoRaI-O
98¥0YE 6LF6EE 9/%2€e 98+8GE G/FSYE ELFLVE €LFIVE (1p/6u) uabnue usbounqry
'U U ey L'T¥08'T ETFIT ZTF09'T TTF6Y'T (1w/Bd) g-uminapiaul
TYFTZT 0v¥ZTT SYFETT GEFSS'6 SGFT6 GEFLO6 €'EFBT6 (1now *AoH3) sursisAoowoH [eloL
'U 'U ey LTFS0T 82F20T TEF90T 2EFYOT (1p/Bw) 8soon|9 Bunses
L8F6YT G8FeST 00TF9YT TLFL2T 68FLET 8/F0ET 06F0€ET (1p/Bw) sapL1aaK|Bu L
L€ F€ST 9EFHYT 9EF/YT £EF2TT TEFLTT TEFHTT ZE¥61T (Ip/Bw) josa1s8104D 1A
9T+65 L1795 L1765 GTFES 9T+2S GIFTS GIFIS (Tp/Bu) joszsseloyd IAH
T7%28 TT¥18 TT¥18 6¥TL TI¥1L 0T+T. 01¥2L (BHwwW) ainssaid poolg a1joiselq
0ZFGET 2TFIET T¢FZET 2CF6LT 2eF9CT T¢+8T T¢¥5CT (BHwiw) a1nssaid poo|g 21joIsAS
(uoneinsp
e'u ‘e'u ‘e'u LO0¥T'T L'0¥0°T 9'0¥0'T 9'0¥6°0 pJepuels T >Q Uw_momv SAIAINDY bﬁcw_uwm
(uoneinsp
ey e'u e’y V'I1¥2T STFT'T €0F¢’T VIFTT plepuels T Aq pajeds) as1olax3 [euonuaiu|
%S %ST %L %GT %0T %97 %0T ssjeqelq
762 5762 782 9F0€E 9%0€E 5782 5782 (zw/B3) xapuj sse Apog
%82 %GE %be %6€E %8E %y %EE 190WS-X3
%eT %eT %ET %ZT %ST %0T %ET Javows
Bu 'u Bu %ET %ZZ %97 %GZ oluedsiH
e'u e'u e'u %8¢ %81 %81 %0¢€ Jusdsa ueadoing
Bu 'u Bu %TE %92 %ET %82 UBDLIBLIY UBILIYY
eu U U %8 %ol %6 %LT ueIsy
%CE %bS %Ly %9€ %EE %TS %Ly X3S 3[elN
8¥2'T9 8¥0°€9 8¥6'85 0T¥6'%79 0T¥009 0T¥.'59 0T¥€'T9 (s1eaf) aurjaseq Je aby
(zoz=u) asn (GrTe=V) (662=\) (6z6=U)3sn (ve8E=U)
AIvSN BYI0 (06E=U) &N unIdsy E%ﬁ_u%uoz wmmsw_mm_mw_uo a _%H W,WM_& (689T=U) 85N ULIIOSY >%oﬁ_u%uoz
Apnis |29y JIOPXIN ZUBH SI50.81350 BY1Y JO ApNIS d1uyig-nin i

Delaney et al.

(s@IvsN) sbnup Aloyewiweljui-nue [epioals
-UON 0} ainsodxa auljaseq Aq panirens Apms (YNH) 118294 JOPXIN ZutsH pue (YSIIA) SIS018]9s048Uly J0 ApniS d1uyI3-RINIAl J0 sonsiess aAndiosaq

T alqel

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

Atherosclerosis. Author manuscript; available in PMC 2014 August 01.




Page 14

Delaney et al.

GE'0¥€6°0 9T°0%56°0 12°07€6°0 €2°0756'0 12°07€60 €€°0766'0 82'0F16°0 (Ip/Bu) autuneald

TETFIY6 6'L1%2'88 TTTFET6 S8T76'LL 1'22¥8'08 L'9TFT'8L 1117828 8JeJ UOLeA| 1 Je|nIaLIO0|D

'U eu BU 80E¥798 €0€¥6.8 TIEFT.L8 ETEFV68 (sAep) sueas usamiaq awi L

90GFLLT 00LF¥1E €EEFLYT YSYFLLT LGEF0T 005¥¢ee GLEFLTT (0w2) 21005 wnoeD uosyehy

€GT¥8E GTr¥SS 2eTFET €ETFCC 2LTFEC 09zFeY G6TFIC (OAV) 21005 wnde) UosIelY

'U U U TEFED EEFIS0- GEFTED GEFITO 21005 1810

eu U U %2Z %ZT %SZ %TT 85N JOHQIYUI 30€1eINPRI YO DINH

%8E %LS %62 %87 %9€ %97 %LT 3 UONEIIP3IA SAISUBLBAAY-NUY

e’y ’'u ’'u % %) %S %ZT 3oueINSU| YijeaH oN

'U U U %TT %9T %LT %TT 1894/000'00T < dwodu|

' U U %ET %92 %Z %GC 1894/000°00T S pue 000'0§ < 8WOdU|

'U U U %LE %TE %TE %LE 1894/000'Gg > dwoou|

'U eu 'U %8T %LT %Z %9T uo1eINP3 |00YIS Sjenpes9

'U U U %ET %6T %LT %LT uoneanp3 abs)|0D
(z9z=u) asn (GrTE=V) (662=U) (6z6=U)asn (v68E=V)
aIveN ByIo (0e=U) asn ullidsY >cmo IVSN N AIVSN QIVSNaAnoRs (689T=U) 85N ULIIDSY . alvsN

joasn oN BAI99PS Z-X0D UoN BY10 ue Joasn oN

ApNIS |[209Y JIOPXIN ZUBH

SI50.B[50 BUIY J0 APNIS D1UYIF-NININ

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Atherosclerosis. Author manuscript; available in PMC 2014 August 01.



Page 15

Delaney et al.

*2100S 181p 9]dWIS pUe 8Sn UOHEIIPBW UNEIS ‘dyD ‘Uaboutiqi ‘97| ‘aulsisAoowioy ‘sapiiadk|BLiL ‘101a1s8|oyd 1T ‘[0481$3]0Yd TdH ‘auljaseq Je ainssaid poojq
'SUBDS | D USaMIag awi ‘a1A1sayl| Aeluapas ‘Xapul ssew Apog ‘as1049xa ‘BUIBOLLS ‘SIS SoUBINSUI YB3y ‘aWO0IUI ‘UCIIBINPA ‘ash UOIIedIpawW aAIsusLadAy-1ue ‘ais Apnis ‘A1o1uyle ‘xas ‘abe Joy paisnipy
*

170 (LTT'66°0) 20T 100> weTiZTT) 22T 1€0 (9T°T:29°0) 88°0 0T'0 (6S°T:96°0) ¥2'T | (Z96=U)AIVSN 9/1198]85 Z-X0D
9.0 (90°T '26°0) 66°0 100 (£6°0:€8°0) 06°'0 890 (8T°T:22°0) 96°0 100 (20°'7:89°0) €8°0 | (¥86=) QIVSN 9/1193]9S-UON
€9°0 (#0'T '€6°0) 66°0 100> (8eT!EZT) TET 70 (S2'T'26'0)90°T 100> | (8T'6ET)TIIT (PI€T=U) ULIIdSY

(92/G=Uu) aulseg re o118qeIqQ 10N

¥S°0 (STT:9L°0) 60 ¥2°0 (ST'T'62°0) 96°0 G20 (00Z'€8°0) 62T ¥2°0 (88'1:68°0) 92T | (6/=U)AIVSN 9/1)98/95 Z-X0D
790 (2z1'88°0) ¥0'T 780 (9T'1:28°0) TO'T 91’0 (66T '68°0) €€'T 190 WST:L20)0T'T | (66T=1) QIVSN 9/1193]95-UON
1€0 (LTT%6°0)S0'T 100> (seTioTT) 22T €20 (8G°T:06°0) 6T'T 100 (06T ETT)OV'T (182=u) urndsy

(ev/=u)8ulpseq e olLdeId

anen-d | (10%S6)4d PSNIPY | snea-d | (10%ss)epnio | enea-d | L(10%S6)Hd PSNIPY | snea-d | (109%s6) opnio

uolrealyned A1y Areuo o) Joaousemns id uoire1}I0[eD SARA 0110V JO 0US[erd Id

(9TG9=U) WSIN WoJ} ereq "auIjdseq e salageip Ag paiirens asn (QIvsN) bnig Alorewwe|jul-nuy [epIoislS-uoN
dUIaseq pue uonealIoje) Alsuy Aleuolod pue UoIRIIIo[e) SARA J1LO0Y 1udjeAald Usamiaqg UoIeIdosSe ayl o) (M) Sysid aAneal paisnipe pue apni)

¢?olqel

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

Atherosclerosis. Author manuscript; available in PMC 2014 August 01.




Page 16

|89 0J8Z 01 8NP PaULAP 10N XXX

“uoleoIPaL BuLeMO|
-pidi] ‘44D ‘uabouliqgi4 ‘sapriaak|BiiL ‘[0491s3]0Yd-1@ T |0JaISa|oyd-T1aH ‘ainssaid poojq ‘Xapul ssew Apog ‘Buisows ‘BWodUl ‘UOIEINPS ‘UOIEIIPAW dAIsUsHadAYnUE 40 asn ‘Xas ‘afe 1oy paisnipy
*

9,0 (60T !¥6°0) TO'T L00 | (9T'T:66'0)80°T 110 (c21'56°0) 82T 1200 | (€6'T:S0T)EV'T | (692=1) AIVSN
A4 (60'T :96'0) €0'T T000> | (LZTCTT)6T'T €60 (0€'T52°0) 66°0 T000> | (8T'2:62'T) 89T | (T€c=U) utndsy
(oTSE=U)8UlpSseq Te d1ece!d 10N

980 (02'1:98°0) T0'T 600 (92'1'66'0) TT'T XXX (8r=U) AIvsN
90 (LTT!56°0) SO'T 200 | (ezTieom)ert 8.0 (L2T:1%°0) T6°0 _ §2'0 _ (9v'z'6L0)Ov'T | (65=w) undsy
(28¢=u)aulpseq Je d1pqeIq

anpead | L(10%S6)4d PBNIPY | snea-d | (10%se)epnio | enpea-d | L(10%S6)48 PPBNIPY | snea-d | (10%s6)epnio
uoiredlyned A1y Afeuo o) Joaouaens id uolredljinfed ane A 2110y Joduses id

Atherosclerosis. Author manuscript; available in PMC 2014 August 01.

Delaney et al.

([stsAeue paysnipe ur 99ye=u] ‘16.€=U) YNH
W04} B1e@ "10Y0d ApniS |83y JOPXIN ZUIBH 3Y) Ul auljaseq Je sa1ageip Aq paijinens ‘asn (Q1wSN) Bnig Alojewwejul-nuy [eploJs1S-UoN auljaseq pue
uonealyoed Alaly AJeuolo) pue uoledllded anjeA 210y JusfeAald usamiag uoieIdosse ayl 1oy (HY) sysi aAe|al palsnlpe pue apnid "T# uonealjdey

€alqeL
NIH-PA Author Manuscript

NIH-PA Author Manuscript NIH-PA Author Manuscript




1duasnuey Joyiny vd-HIN 1duasnue Joyiny vd-HIN

wduosnue Joyiny vd-HIN

Delaney et al.

Replication #2. Crude and adjusted relative risks (RR) for the association between incident Aortic Valve
Calcification and Coronary Artery Calcification and baseline Non-Steroidal Anti-Inflammatory Drug

Table 4

Page 17

(NSAID) use. Reference group is non-users. Data from MESA (n=2522 for CAC analysis, n=4550 for AVC

analysis)
CrudeRR (95%Cl) | p-value Adjusted RR (95%CI)* p-value

Incidence of Aortic Valve Calcification (n=204)

Aspirin (n=1150) 1.91 (1.44; 2.52) <0.01 1.60 (1.19;2.15) <0.01
Non-selective NSAID (n=874) 1.06 (0.75; 1.51) 0.73 1.35(0.95;1.92) 0.09
Cox-2 selective NSAID (n=320) 1.20 (0.73;1.98) 0.48 0.94 (0.55;1.60) 0.82
Incidence of Coronary Artery Calcification (n=526)

Aspirin (n=559) 1.36 (1.15; 1.61) <0.01 1.08 (0.91;1.29) 0.39
Non-selective NSAID (n=543) 1.08 (0.90; 1.29) 0.42 1.09 (0.91;1.32) 0.36
Cox-2 selective NSAID(n=160) 1.04 (0.76; 1.42) 0.80 0.90 (0.65;1.26) 0.56

*
Adjusted for age, sex, ethnicity, study site, anti-hypertensive medication use, education, income, health insurance status, diabetes, smoking,

exercise, body mass index, sedentary lifestyle, time between CT scans, blood pressure at baseline, HDL cholesterol, LDL cholesterol,
Triglycerides, homocysteine, IL6, Fibrinogen, CRP, fasting glucose, statin medication use and simple diet score.
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Replication #2. Crude and adjusted relative risks (RR) for the association between incident Aortic Valve
Calcification and Coronary Artery Calcification and baseline Non-Steroidal Anti-Inflammatory Drug
(NSAID) use in the Heinz Nixdorf Recall Study cohort. Reference group is non-users. Data from HNR

Table 5

[n=1043 for CAC, n=2522 for AVC (adjusted analyses)].

CrudeRR (95%Cl) | p-value Adjusted RR (95%Cl )* p-value
Incidence of Aortic Valve Calcification (n=699)
Aspirin (n=246) 1.49 (1.24;1.78) <0.0001 1.06 (0.87;1.28) 0.58
NSAID (n=175) | 0.87 (0.65;1.16) 0.34 0.72 (0.54;0.97) 0.03
Incidence of Coronary Artery Calcification (n=298)
Aspirin (n=73) 1.49 (1.08;2.04) 0.01 1.24 (0.87:1.77) 0.24
NSAID (n=70) 0.99 (0.66;1.49) 0.96 0.86 (0.56;1.32) 0.50

Page 18

*
Adjusted for age, sex, use of antihypertensive medication, education, income, smoking, body mass index, blood pressure, HDL-cholesterol, LDL-
cholesterol, Triglycerides, Fibrinogen, CRP, lipid-lowering medication, time between scans.
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