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Objective: The use of low-dose aspirin for primary prevention of cardiovascular events in patients at
elevated risk for cardiovascular disease (CVD) is increasingly being questioned. Aspirin may not benefit
this population and may increase the risk of major bleeding events. Data support aspirin use in patients

with known CVD.

Methods: This is a secondary analysis of de-identified electronic health record (EHR) data from
131,050 individuals with known CVD or elevated risk for CVD as determined by diagnostic, demo-
graphic, and clinical data collected from 33 primary care practices in 11 different clinical organizations
across 6 states. The percentage of the population of each cohort with aspirin recorded on their medica-
tion list, created through risk base analysis, was observed across 4 time periods.

Results: From 2007 to 2011, aspirin usage reflected in the EHR increased for the entire population
and for each individual high-risk diagnosis. The percentage of the population initiating aspirin therapy
for primary prevention within a year of diagnosis of CVD risk factors or CVD “equivalency” increased
between 2007 and 2011. Among those with a new diagnosis of CVD, aspirin usage also steadily in-
creased over the 4-year period, indicating no negative impact from new negative primary prevention

studies.

Conclusions: Primary care clinicians have a central role in providing evidence-based preventive ser-
vices and should integrate revised information into their practice to improve outcomes. Even with new
evidence against the use of aspirin for primary prevention, it is difficult to change beliefs about the ef-
fectiveness and safety of aspirin, as reflected in the behavior of physicians and patients. (J Am Board

Fam Med 2014;27:78-86.)
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In 2002 the US Preventive Services Task Force
began recommending low-dose aspirin as a primary
prevention measure in patients at high risk of de-
veloping cardiovascular disease (CVD), defined as
acute coronary syndrome or thrombotic cerebral
vascular disease, when the benefit outweighs the
risk."? This idea is increasingly being challenged.
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There is strong evidence that aspirin is beneficial
for secondary prevention (prevention of overt
symptoms or signs after the disease process has
begun) of cardiovascular events.* However, no
studies have shown the benefits of aspirin to out-
weigh the risks for those without CVD. ¢~ The US
Food and Drug Administration has twice denied
requests to approve aspirin for the primary preven-
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tion of cardiovascular events (which include both
cardiac and cerebral events) in any population be-
cause of a lack of evidence supporting its efficacy.'®
Furthermore, research in patients with CVD risk
equivalents (diabetes, chronic kidney disease, pe-
ripheral vascular disease) has demonstrated that the
benefit of low-dose aspirin does not outweigh the
harm.''-1?

Multiple studies and meta-analyses indicate that
there is no specific population in which the benefits
of low-dose aspirin therapy for primary prevention
exceed the risks. The Dialysis Outcomes and Prac-
tice Patterns Study (DOPPS), an observational in-
vestigation of aspirin use and cardiovascular morbid-
ity and mortality among 28,320 patients receiving
hemodialysis, found that among all patients with
chronic kidney disease both with and without CVD,
aspirin was associated with a decreased risk of throm-
botic stroke but an increased risk of myocardial in-
farction and cardiac events.'' The inclusion of pa-
tients with known CVD make a positive finding of
stroke difficult to interpret.

The Prevention of Progression of Arterial Dis-
ease and Diabetes (POPADAD) trial examined the
effects of aspirin and antioxidants, alone or in com-
bination, among 1276 patients >40 years old with
diabetes and asymptomatic peripheral artery dis-
ease in the absence of CVD. After 8 years of follow-
up, the investigators found no reduction in the
incidence of myocardial infarction, stroke, or
deaths from CVD.'? In the Japanese Primary Pre-
vention of Atherosclerosis with Aspirin for Diabe-
tes JPAD) trial, 2539 patients with type 2 diabetes
were followed for 4 years. Low-dose aspirin did not
reduce the risk of cardiovascular events and may
have contributed to major gastrointestinal bleeds."?

In 2009, the Antithrombotic Trialists’ Collabo-
ration (ATT'C) published a meta-analysis of 6 pri-
mary prevention trials (including 95,000 subjects
with low overall average risk) and 16 secondary
prevention trials (including 17,000 subjects with
high overall average risk) comparing aspirin use
with control. While they noted a decrease in non-
fatal myocardial infarction among those taking as-
pirin for primary prevention, they also observed an
increase in major bleeding events (both intracranial
and gastrointestinal). They concluded that the risk
of bleeding among those taking aspirin for primary
prevention was increased by risk factors for coro-
nary disease, and therefore guidelines recommend-

ing aspirin use for anyone with moderate to high
risk of CVD should be reconsidered.'*

A 2010 trial, Aspirin for Asymptomatic Athero-
sclerosis (AAA), addressed whether those without
CVD but with a low Ankle-Brachial Index score
would benefit from low-dose aspirin therapy. The
investigators studied 3350 subjects with a low Ankle-
Brachial Index score in the absence of CVD who
were randomly assigned to receive either enteric-
coated aspirin or placebo and followed for 8 years.
There was no significant difference in thrombotic
vascular events between the 2 groups. However,
investigators found that the risk of a major bleeding
event requiring hospitalization was higher among
those taking aspirin."’

In 2010, the American Diabetes Association
(ADA) and the American Heart Association (AHA)/
American College of Cardiology changed their
guidelines concerning the use of aspirin for primary
prevention. The ADA previously recommended
daily low-dose aspirin for all patients older than age
40, with diabetes, and with at least one other risk
factor, such as hypertension. '*~'® The ADA rec-
ommendation now asserts that low-dose aspirin
(75-162 mg/day) be considered for primary pre-
vention of CVD for patients with diabetes with a
>10% 10-year risk of CVD when the benefits
outweigh the risks. This would include men >50
and women >60 years old who have diabetes and
one other risk factor such as hypertension, smok-
ing, dyslipidemia, or proteinuria. But, as outlined
above, studies have not elucidated a single popula-
tion in which the benefits of primary prevention
exceed the risks.'?

Primary care physicians (PCPs) have a central
role in providing evidence-based preventive ser-
vices and should incorporate revised information
into their practice to improve patient outcomes.
However, it is unknown how quickly PCPs are
accepting new evidence about the lack of benefit of
aspirin for primary prevention. Given the inclusion
of the use of aspirin for primary prevention in
national quality metrics and various pay-for-perfor-
mance programs, it may be difficult to change the
behavior of PCPs and patients. We initiated an
investigation to determine whether recently pub-
lished studies,"'™'*!* meta-analyses,'* and chang-
ing guidelines”'®*~'® had an effect on aspirin pre-
scribing practices of PCPs who are members of a
national electronic practice-based research net-
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work, the Electronic Quality Improvement and Re-
search Network (eNQUIRENet).

Methods

To observe how recorded aspirin use changed over
time, we used an eNQUIRENet database origi-
nally created as part of a CVD learning community
grant.”® The original limited dataset included in-
formation on all individuals >17 years old from 33
primary care practices in 11 different clinical orga-
nizations spread across 6 states. This dataset was
fully de-identified by converting dates of service to
date ranges corresponding to the dates of the avail-
ability of new information or guideline changes
related to aspirin for the primary prevention of
CVD. From this de-identified data set, information
on 131,050 patients was abstracted to create co-
horts of patients who met various criteria for pri-
mary prevention.

The de-identified dataset included =4 years of
data for the following information extracted from
electronic health records (EHRs): diagnoses (rare
diagnoses suppressed) with initial date and fol-
low-up dates recorded in the EHR, medications
recorded in the EHR, year of birth (suppressed to
95 years if >89 years of age), blood pressure,
weight, height, smoking status, total cholesterol,
high-density lipoprotein cholesterol, low-density
lipoprotein cholesterol, hemoglobin Ale, creati-
nine, and urine protein-to-creatinine ratio.

From the dataset described above, a retrospec-
tive cohort study was conducted comparing (1) pa-
tients with a known diagnosis of CVD and (2)
patients without CVD but with increased risk of
CAD. Patients were identified as having a >10%
10-year risk of CVD using the Framingham scor-
ing system21 based on age, sex, blood pressure,
cholesterol, smoking status, and a diagnosis of di-
abetes. Cohorts were conservatively developed to
ensure a calculated Framingham 10-year CVD risk
score of >10% for the entire cohort. For instance,
men older than 50 with diabetes and one other risk
factor, such as hypertension or hyperlipidemia, all
have a Framingham 10-year risk score of >10%;
therefore, this cutoff was used (full cohort defini-
tions for each group are available from the authors).
Information used to create the cohorts included
diagnoses, average blood pressures (last 3), average
non-high-density lipoprotein total cholesterol (last
3 measurements), smoking status, age, and sex.

The full cohort also was organized into sub-
groups by diagnosis (diabetes, chronic kidney dis-
ease, peripheral vascular disease and aortic aneurysm,
hyperlipidemia, and hypertension) for presentation
and to observe any variance by underlying diagnoses.
Changes in recorded aspirin use were observed
among patients who had either previous or new di-
agnoses of CAD risk equivalents within a 4-year pe-
riod. The periods correspond with the publication of
DOPPS in 2007 (time 1: January 1, 2007, to Decem-
ber 31, 2007); POPADAD and JPAD in 2008 (time 2:
January 1, 2008, to December 31, 2008); ATTC in
2009 (tme 3: January 1, 2009 to May 31, 2010), and
the ADA/AHA/American College of Cardiology
guideline changes in mid-2010 (time 4: June 1, 2010,
to May 31, 2011). Aspirin usage was determined by
electronic review of medication lists. Aspirin was
identified through review of Nadonal Drug Codes
(NDCs) from the Medispan drug database?” and by
reviewing text entries for medications with no asso-
ciated NDCs. More than 60% of all aspirin users
were identified through NDC matches, and more
than 95% of these were for low-dose aspirin. The
text-based aspirin records were grouped and the top
250 records were manually reviewed, representing
more than 80% of all non-NDC-matched aspirin
options. Of these, again more than 95% were for
low-dose aspirin. Thus the vast majority of individu-
als taking aspirin in this study were using it for some
type of prevention, not for pain or anti-inflammatory
indications.

A total of 131,050 individuals met the criteria for
inclusion in one or more of the cohorts for analysis.
Individuals could change cohorts from one time
period to another based on new diagnoses or clin-
ical data within a given period. Individuals could be
in more than one primary prevention subanalysis
cohort, but once they received a diagnosis of CVD
they remained in this cohort for the remainder of
the periods analyzed.

Each cohort by period was broken into 2 groups:
met cohort definition before the time period (cur-
rent) or entered the cohort during the time period
(new). This allowed for an analysis of the percent-
age of patients starting aspirin therapy based on
new clinical information over time. For each co-
hort, the population was determined based on clin-
ical data. Medication lists were subsequently ana-
lyzed to determine the percentage of the cohort
receiving aspirin therapy. For all known CVD co-
horts, clopidogrel was included as an aspirin equiv-
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alent. The study was approved by the Colorado
Multi-Institutional Review Board.

Results

Table 1 summarizes the distribution of the 131,050-
person cohort by sex, average age, and diagnosis in a
hierarchical fashion. The overall subpopulation
used in this analysis has slightly more males than
females (50.6% vs 49.4%), and the average age of
women in each cohort is older than the males, with
the exception of the group with peripheral vascular
disease.

Table 2 displays the number of individuals with
diagnoses of interest (CVD risk equivalency for
primary prevention and diagnosed CVD for sec-
ondary prevention) by time period and the number
of people taking aspirin, and the percentage of each
cohort that is taking aspirin. It is further separated
by individuals with a diagnosis established before
the first day of the period (current) and those indi-
viduals who were newly diagnosed during a given
time period (new). Given that individuals can be
included in more than one primary prevention co-
hort, the totals per cohort exceed the total popula-
tion studied. The table demonstrates an increase in
the percentage of individuals recorded as using as-
pirin for primary prevention over time, with the
exception of hyperlipidemia and hypertension in
2008. There is no indication of any consistent de-
crease in aspirin usage over time related to individ-
uals who newly enter the groups with a >10%
10-year Framingham risk score for a future coro-
nary artery event.

Table 3 shows the total number of patients with
new or current disease taking aspirin. Figure 1
displays the percentage of the entire study cohort
recorded as using aspirin across the various periods

by diagnosis. From 2007 to 2011, aspirin usage
reflected in the EHR increased for the entire co-
hort and for each individual diagnosis. Aspirin us-
age for secondary prevention is displayed in Figure
2. Among those with a new diagnosis of CVD,
aspirin usage has steadily increased over the 4-year
period, indicating no negative effects from negative
primary prevention studies during this time period.
Figure 3 displays the percentage of individuals
recorded as using aspirin with a new diagnosis of
CVD risk factors or CVD equivalency during each
period. In all cases the percentage of the population
initiating aspirin therapy within a year of a new
diagnosis went up between 2007 and 2011.

Discussion

Despite evidence disputing the benefit of aspirin
for primary prevention of CVD events, as well as
changing guidelines, patients in the observed prac-
tices demonstrated increased aspirin use for pri-
mary prevention across all groups with CVD risk
equivalents. The data do not indicate any effect on
the use of aspirin for primary prevention as a result
of new negative primary prevention trials and mi-
nor changes in ADA/AHA guidelines that were
published between 2007 and 2010. After the time
period evaluated in this project, Sheshasai et al*’
published a meta-analysis that includes all 9 ran-
domized controlled trials of aspirin used for pri-
mary prevention of CVD, extending previous work
through the addition of the latest 3 trials. The
analysis included data on >100,000 people and
>700,000 person-years. An approximate 10% de-
crease in nonfatal myocardial infarctions was seen,
but there was no change in all-cause cardiovascular
or cancer death rates. The nontrivial bleed rates
exceeded the decrease in nonfatal myocardial in-

Table 1. Distribution of Cohort by Sex, Age (with Standard Deviation [SD]), and Diagnosis

Male Female
Diagnosis Total (n) Patients (n) Age, years (SD) Patients (n) Age, years (SD)
Cardiovascular disease 13,639 7,817 68.8 (12.2) 5,816 71.4(13.7)
Diabetes 25,293 12,780 59.7 (14.3) 12,509 61.3 (15.1)
Chronic kidney disease 4,304 2,351 68.2 (14.4) 1,952 71.1 (15.0)
Peripheral vascular disease 4,266 1,871 67.8 (13.6) 2,395 63.6 (17.9)
Aortic aneurysm 952 663 71.8 (12.1) 289 72.7 (14.5)
Hyperlipidemia 94,538 50,350 55.0 (13.9) 44,169 59.1 (14.6)
Hypertension 74,850 35,952 58.4 (14.3) 38,882 62.2 (14.7)
Total 131,050 66,327 55.1 (14.4) 64,699 58.6 (15.2)
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Table 3. Total Number of Patients Diagnosed with Both New and Current Disease and Taking Aspirin Therapy

January-December

January-December

January 2009 to June 2010 to

2007 2008 May 2010 May 2011

New Current New Current New Current New Current
Disease Diagnosis Disease Diagnosis Disease ~ Diagnosis ~ Disease ~ Diagnosis ~ Disease
Cardiovascular disease 1,159 4,840 1,159 5,999 1,944 7,943 938 8,881
Diabetes 822 2,988 712 3,700 1,570 5,270 838 6,108
Chronic kidney disease 151 380 168 548 326 874 192 1,066
Peripheral vascular disease 174 521 230 751 365 1,116 156 1,272

and aortic aneurysm

Hyperlipidemia 1,998 6,976 1,816 8,792 4,121 12,913 2,472 15,385
Hypertension 1,689 6,321 1,500 7,821 3,366 11,187 2,020 13,207

farctions. The positive results related to nonfatal
myocardial infarctions were heavily influenced by
older studies, which were conducted before more
aggressive treatment of hypertension and hyperlip-
idemia. The authors conclude that “routine use of
aspirin for primary prevention is not warranted.”

The data in this study indicate that there has
been no decrease in the clearly appropriate use of
aspirin in individuals with known CVD. It is reas-
suring that negative information related to aspirin
in primary prevention does not seem to have ad-
versely affected the prescription of aspirin for sec-
ondary prevention in these practices.

All practices involved in this study use clinical
decision support software that reminds clinicians to
consider aspirin in individuals with CVD. Undil
2009 this system also prompted clinicians to con-

sider aspirin in individuals with diabetes, chronic
kidney disease (based on International Classifica-
tion of Diseases, Ninth Revision, diagnoses or cal-
culated creatinine clearance), or a calculated Fra-
mingham risk score >10%. The use of this
software may have increased the recording of aspi-
rin usage from 2007 to 2009 without any actual
change in true underlying usage. From 2009 on
these recommendations were turned off in some
but not all 33 practices.”*

There are of course limitations to this analysis.
Because aspirin is an over-the-counter medication,
the use of EHR data to capture usage likely under-
estimates the percentage of the population actually
using the medication. There is no reason to believe
that the underestimated usage dramatically changed
between study periods, in particular as it relates to

Figure 1. Percentage of all patients recorded as receiving aspirin therapy. AA, aortic aneurysm; CKD, chronic
kidney disease; CVD, cardiovascular disease; DM, diabetes mellitus; HLD, hyperlipidemia; HIN, hypertension; PVD,

peripheral vascular disease.
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Figure 2. Percentage of patients with current cardiovascular disease (CVD) who are taking aspirin (ASA) versus
patients with newly diagnosed CVD who were prescribed ASA within the first year of diagnosis.

42

D Percent current CVD subjects on ASA

41 B Percent new CVD subjects prescribed ASA

within 1 year

40

39

38

37

36

S

Jan-Dec 2007 Jan-Dec 2008

newly diagnosed individuals. This dataset comes from
11 distinct clinical organizations across 6 states that
are not related except through their participation in
eNQUIRENet; thus it is unlikely that widespread,
independent medication reconciliation activities
fully account for the results. The results for indi-

Figure 3. Percentage of all patients prescribed aspirin
within 1 year of new diagnosis. Arrows indicate
corresponding time of study publication or guideline
change. AA, aortic aneurysm; ADA, American Diabetes
Association; AHA, American Heart Association; ATTC,
Antithrombotic Trialists’ Collaboration; CKD, chronic
kidney disease; CVD, cardiovascular disease; DM,
diabetes mellitus; DOPPS, Dialysis Outcomes and
Practice Patterns Study; HLD, hyperlipidemia; HIN,
hypertension; JPAD, Japanese Primary Prevention of
Atherosclerosis with Aspirin for Diabetes; POPADAD,
Prevention of Progression of Arterial Disease and
Diabetes Trial; PVD, peripheral vascular disease.
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viduals who newly entered the cohorts across time
periods also reduce the likelihood that medication
reconciliation efforts over time could account for
the findings. Thus the observed changes are not
likely to be entirely due to recording artifact.

It is clear that many of the newly diagnosed
patients placed on aspirin met criteria for primary
prevention as outlined by the US Preventive Ser-
vices Task Force® or ADA/AHA guidelines'®™'® at
the time. Thus the clinicians in these practices
cannot be criticized for following published guide-
lines, and some were subject to pay-for-perfor-
mance evaluations based on increasing the use of
aspirin for primary prevention. The inclusion of
aspirin as a quality metric is likely to have blunted
any impact of the new data from controlled trials or
the subtle changes in the ADA/AHA guidelines. In
addition, during this time period data were emerg-
ing that indicated low-dose aspirin may be benefi-
cial in reducing risk of colon cancer. This could
have blunted the impact of repeated negative stud-
ies for primary prevention of cardiovascular events,
although meta-analysis supporting the use of low-
dose aspirin for colon cancer prevention appeared
long after the time period in question.?*"*® Further-

123 evalu-

more, the meta-analysis by Shesasai et a
ated cancer mortality as well as CVD mortality and
found no overall effect of aspirin use on cancer
deaths.

With regard to aspirin prescriptions in the EHR,; it

is impossible to know the validity of the data at the
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population level. In some cases, the timing of a pa-
tient’s diagnosis and initiation of aspirin therapy may
not be captured accurately. It is possible to imagine
patients who are well known to a practice, having
been previously diagnosed with diabetes and pre-
scribed aspirin, but the aspirin data are entered
later, only after a prompt from the EHR. Likewise,
a patient who was placed on aspirin in 2007 may
have been discouraged from aspirin use at a later
visit but refused to stop taking it. In any case, it is
not likely that the reliability of the data changed
enough over time to actually mask a decrease in the
use of aspirin for primary prevention. The analysis
of new diagnoses per time period would argue
against this scenario; it is unlikely that new usage
would go up over time if clinicians were actively
discouraging aspirin use for primary prevention,
and medication reconciliation activities would not
be a major factor in individuals just entering the
high risk cohorts. As aspirin can be obtained with-
out a prescription and is generally considered to be
harmless, it is more likely that patients did not
report use and that true aspirin consumption is
actually higher. While this is good news for the
population with known CVD, it is potentially con-
cerning for the primary prevention populations.
A strength of this analysis is that it includes
multiple primary care organizations across multiple
states using varying EHRs; thus it is unlikely that
any organization-specific activity, such as medica-
tion reconciliation improvements, could explain
the findings. Furthermore, the data are drawn from
all individuals >17 years old in these practices and
therefore do not represent sampling activities and
as such do not require further statistical analysis to
represent true changes in this population.

Conclusions

Translating research into practice is difficult. Stop-
ping previously recommended treatments might be
particularly difficult because both clinicians and
patients must change previously held beliefs. It is
known that there is a time lag between the release
of recommendations and widespread clinical appli-
cation?’; thus it is possible that aspirin use for
primary prevention may slow over the next several
years. Cancer prevention may create further pres-
sure to increase the use of low-dose aspirin, but it is
important to evaluate all-cause mortality in primary
prevention studies to determine overall benefit, not
just cancer-specific outcomes.

In theory, using aspirin for primary preven-
tion in high-risk individuals makes sense: coro-
nary artery disease exists well before an index
event or before it is serendipitously found. Shiff-
man et al’® have proposed genetic testing to
improve aspirin usage for primary prevention.
Their model starts with the assumption that us-
ing aspirin for individuals with a =10% Framing-
ham risk score for CVD is beneficial, a position
not supported by the literature. Without new
positive studies related to primary prevention it
is difficult to understand ongoing support for
aspirin usage in this context.
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with manuscript preparation. We also thank all the clinical
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