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Introduction

Cardiovascular disease (CVD) accounts for 34% of overall mortality in the United States or an average of
1 death every 38 seconds.! While the majority of these events are related to coronary heart disease
(CHD), stroke accounts for a sizeable burden of CVD among postmenopausal women." 2 Before 75 years
of age, a higher proportion of CVD events due to CHD occur in men than in women, as opposed to a
higher proportion of events due to stroke occurring in women.! Sex-based disparities in medical care
are well documented,® # and under-treatment of women with aspirin for secondary prevention of CVD is
a blatant example of the quality chasm described in the Institute of Medicine report “between the care
we have and the care we could have.” However, while aspirin appears to be of substantial net benefit
in secondary prevention,® 7 the balance of its beneficial effects and bleeding hazards in primary preven-
tion remains less certain, especially in women. The current review examines the evidence and provides
recommendations for the use of aspirin for primary prevention of CVD in women.

Evidence for the Use of Aspirin
in Primary Prevention

Several randomized controlled trials (RCTs) exam-
ined the benefits of aspirin in primary prevention for
CVDZ213 The largest of those, the Women'’s Health
Study® (n= 39,876 women), reported a significant ben-
efit from aspirin for the reduction of stroke in women
(RR=0.83, 95% CI: 0.69-0.99), specifically ischemic stroke
(RR=0.76, 95% CI: 0.63-0.93), but no benefit for the reduc-
tion of combined CV events, myocardial infarction (MI),
and CVD or all-cause mortality. The Antithrombotic
Trialists” (ATT) Collaboration conducted a meta-analysis
of 6 primary prevention trials of aspirin using indi-
vidual participant data on >95,000 individuals."* They
demonstrated that aspirin was associated with a 12%
reduction in serious vascular events due mainly to a
reduction of about one-fifth in nonfatal MI. This was,
however, associated with an increase in major bleeding
risk and no benefit in reducing CVD or all-cause mortal-
ity. Although this meta-analysis did not include separate
effectiveness data for women and men, it did not find
gender differences in the reduction in specific vascular
outcomes after adjustment for multiple comparisons.!

Earlier, Berger and colleagues performed a sex-specific
meta-analysis using aggregate data from the same afore-
mentioned primary prevention trials."®> Again, they
reported significant reductions with aspirin in CVD
events and stroke among women, driven predominantly
by a reduction in ischemic stroke, but no significant
reductions in MI or cardiovascular mortality and an
increased risk of bleeding."®

Thus, aspirin appears to have a differential benefit
in primary prevention of CVD depending on sex: men
derive benefit in MI reduction and women in ischemic
stroke reduction. However, this differential effect is
based predominantly on non pre-specified pooled data
analyses and should be interpreted with caution.

Estimating Cardiovascular Risk of Women

The current framework for assessment of CVD risk
includes risk equations that assess the absolute risk in
the next 10 years based on multivariable equations that
include a number of established risk factors. A number
of risk scores are currently available. Of these, the 1998
Framingham Risk Score!® has been broadly validated,
has the most years of follow-up, and provides excellent

MDCV] | VI (4) 2010

37



discrimination of high- (>20%), intermediate- (10-20%),
and low-risk (<10%) individuals. A newer version of this
score was published with the added utility of predicting
10-year global CVD risk and specific endpoints, includ-
ing stroke.”” The Reynolds Risk Score is another score
with good face validity that estimates women’s CVD
risk, including stroke and revascularization, based on

a large panel of traditional and novel risk factors.® The
U.S. Preventive Services Task Force (USPSTF)Y report
outlined several important risk factors for ischemic
stroke based on the Framingham model, which included
age, high blood pressure, diabetes, smoking, CVD
history, atrial fibrillation, and left ventricular hypertro-
phy. They also provided the following Web link for a
10-year Framingham stroke risk calculator:’® www.west-
ernstroke.org/index.php?header_name=stroke_tools.
gif&main=stroke_tools.php.

Overall, a careful and individualized assessment of
the risk of ischemic stroke, the primary target for aspirin
cardioprophylaxis among women, should be under-
taken. The ACCF/AHA report on Performance Measures
for Primary Prevention of Cardiovascular Disease rec-
ommended that women receive identical advice for most
CVD risk factors as men and global risk screening to be
undertaken for all women >45 yrs.

Aspirin Safety and Bleeding Risk

Low-dose aspirin for cardioprophylaxis is associated
with a 2- to 4-fold increase in upper gastrointestinal
bleeding (GIB) risk.*! The GIB risk, which accounts for
the majority of aspirin-related bleeding, fluctuates with
the varying gastrointestinal risk. A notable finding of
the ATT meta-analysis is the recognition that the main
risk factors for coronary events were the same associated
with hemorrhagic events (e.g., age, sex, tobacco, diabe-
tes, BMI, mean blood pressure, cholesterol).* While a
history of peptic ulcer appears to be the most important
risk factor, age is another important risk factor; the rela-
tive increase in risk starts at 60 years of age and rises
progressively in a nonlinear fashion. In a multicenter
study from Europe, over 60% of aspirin users are > 60
years of age, with 4—6% having a recent history of peptic
ulcer disease and >13% using other NSAIDs.?? The aver-
age excess risk of upper gastrointestinal complications
attributable to aspirin was around 5 cases/1,000 aspirin
users-years, but was over 10 cases/1,000 person-years
in 10% of aspirin users at increased risk.?? Bhatt and
colleagues cautioned against the synergism between
aspirin and NSAID or anticoagulant co-therapy, which
substantially increases the risk of ulcer complications,

and advocated the use of proton pump inhibitors (PPIs)
and testing and eradication of H. pylori when needed.?!
The use of enteric-coated and buffered formulations
does not reduce the GIB complications, as these are
largely related to aspirin’s systemic effects.® Substitution
of clopidogrel for aspirin is also not recommended and
is inferior to aspirin and PPI combination.*

Clinicians should assess and discuss the GIB risk of
aspirin and its manifestations because they might be
mitigated by a patient’s early recognition of its signs and
symptoms (hematochezia, hematemesis, melena,
syncope, and lightheadedness) and the patient’s
preference.

Aspirin Dose

A meta-analysis of antiplatelet therapy in patients at
high-risk for occlusive vascular events demonstrated
that aspirin at 75-150 mg daily doses are as effective as
higher doses.® The effects of doses <75 mg daily were
less certain.® The AHA Expert Consensus Document
on Reducing the Gastrointestinal Risks of Antiplatelet
Therapy* advocated use of the 81 mg aspirin dose for
the chronic phase of CVD therapy. The 2009 USPSTF
report conceded that the optimum aspirin dose for
preventing CVD is not definitively established but con-
cluded that a dose of 75 mg/day appears as effective and
safer than higher dosages.”

Opverall, the saturability of the antiplatelet effect of
aspirin at low doses, the lack of dose-response relation-
ship in studies evaluating its clinical efficacy, and the
dose-dependence response of its side effects all sup-
port the use of a low dose of aspirin (such as the 81 mg
dosage form available in the United States).

The U.S. Preventive Services Task Force
Recommendations

In 2009, the USPSTF revised and updated their prior
recommendations® on the use of aspirin for the primary
prevention of CVD.!* The USPSTF examined the new
evidence published since 2002, synthesized it accord-
ing to sex, and provided an algorithm for clinicians to
assess the potential benefits and risks of aspirin therapy
(Figure 1). Overall, the USPSTF found good evidence
that aspirin decreases the incidence of MI in men and
ischemic strokes in women, but it increases the incidence
of GIB and hemorrhagic strokes.

Based on the overall data, the USPSTF encouraged the
use of aspirin among women 55-79 years of age when
the potential benefit of a reduction in ischemic strokes
outweighs the potential harm of an increase in gastro-
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Population

Men
Age 45-79 Years

Women
Age 55-79 Years

Men
Age <45 Years

Women
Age <55 Years

Men & Women
Age >80 Years

Encourage aspirin use
when potential CVD
benefit (MIs prevented)
outweighs potential harm
of Gl hemorrhage.

Encourage aspirin use
when potential CVD
benefit (strokes prevented)
outweighs potential harm
of GI hemorrhage.

Do not encourage aspirin use
for MI prevention.

Do not encourage aspirin use
for stroke prevention.

No recommendation

Grade: A

Grade: D

_Grade: |
(Insufficient Evidence)

How to Use This
Recommendation

Shared decision making is strongly encouraged with individuals whose risk is close to (either above or below) the estimates of 10-year risk levels indicated below.

As the potential CVD benefit increases above harms, the recommendation to take aspirin should become stronger.

To determine whether the potential benefit of Mls prevented (men) and strokes prevented (women) outweighs the potential harm of increased Gl hemorrhage, both

10-year CVD risk and age must be considered.

Risk level at which CVD events pr

d (benefit)

ds Gl harms

Men

Women

10-year CHD risk

10-year stroke risk

Age 45-59 years >4% Age 55-59 years >3%
Age 60-69 years >9% Age 60-69 years >8%
Age 70-79 years >12% Age 70-79 years >11%

The table above applies to adults who are not taking NSAIDs and who do not have upper Gl pain or a history of Gl ulcers.

NSAID use and history of Gl ulcers raise the risk of serious Gl bleeding considerably and should be considered in determining the balance of benefits and harms.
NSAID use combined with aspirin use approximately quadruples the risk of serious Gl bleeding compared to the risk with aspirin use alone. The rate of serious bleeding
in aspirin users is approximately 2-3 times higher in patients with a history of Gl ulcers.

Risk Assessment
CHD risk estimation tool: http://hp2010.nhlibihin.net/atpiii/calculator.asp

For men: Risk factors for CHD include age, diabetes, total cholesterol level, HDL level, blood pressure, and smoking.

For women: Risk factors for ischemic stroke include age, high blood pressure, diabetes, smoking, history of CVD, atrial fibrillation, and left ventricular hypertrophy.
Stroke risk estimation tool: http://www.westernstroke.org/index.php?header_name=stroke_tools.gif&main=stroke_tools.php

Relevant
Recommendations
from the USPSTF

The USPSTF has made recommendations on screening for abdominal aortic aneurysm, carotid artery stenosis, coronary heart disease, high blood pressure, lipid
disorders, and peripheral arterial disease. These recommendations are available at http://www.preventiveservices.ahrg.gov.

Figure 1. Clinical summary of the 2009 U.S. Preventive Services Task Force (USPSTF) Recommendations on aspirin for the prevention of
cardiovascular disease. Abbreviations: CHD = coronary heart disease, CVD = cardiovascular disease, Gl = gastrointestinal, HDL = high-
density lipoprotein, MI = myocardial infarction, NSAIDs = nonsteroidal anti-inflammatory drugs.

intestinal hemorrhage (class A recommendation).!” The
USPSTF noted that the benefit-risk balance favors the
use of aspirin with increasing age but that there is insuf-
ficient evidence to assess the balance of benefits and
harms in women >80 years of age. It also discouraged
the use of aspirin for primary prevention in women

<55 years of age.”

Conclusions

Among women with no prior history of CVD, a
careful and individualized assessment of the risks of
ischemic stroke and bleeding should be undertaken
before administering aspirin for cardioprophylaxis. In
general, women between 55 and 79 years of age appear
to benefit from aspirin use for the primary prevention
of ischemic stroke, provided they are not at increased
risk for gastrointestinal bleeding or hemorrhagic strokes.
Low-dose aspirin (81-100 mg) is an effective and safer
regimen than higher doses. Avoiding concomitant ther-
apy with anticoagulants and NSAIDs is advised, and the
use of PPIs and H. pylori testing and eradication appear
reasonable gastroprotective strategies when needed.

References

1. Lloyd-Jones D, Adams R], Brown TM, Carnethon M, Dai
S, De Simone G, Ferguson TB, Ford E, Furie K, Gillespie C,
Go A, Greenlund K, Haase N, Hailpern S, Ho PM, Howard
V, Kissela B, Kittner S, Lackland D, Lisabeth L, Marelli A,
McDermott MM, Meigs J, Mozaffarian D, Mussolino M,
Nichol G, Roger VL, Rosamond W, Sacco R, Sorlie P, Roger
VL, Thom T, Wasserthiel-Smoller S, Wong ND, Wylie-
Rosett J; American Heart Association Statistics Committee
and Stroke Statistics Subcommittee. Heart disease and
stroke statistics — 2010 update: a report from the American
Heart Association. Circulation. 2010 Feb 23;121(7):e46-€215.

2. Bousser MG. Stroke in women: the 1997 Paul Dudley
White International Lecture. Circulation. 1999 Feb
2,99(4):463-7.

3. Jneid H, Thacker HL. Coronary artery disease in women:
different, often undertreated. Cleve Clin J Med. 2001
May;68(5):441-8.

4. Jneid H, Fonarow GC, Cannon CP, Hernandez AF, Pala-
cios IF, Maree AO, Wells Q, Bozkurt B, Labresh KA, Liang
L, Hong Y, Newby LK, Fletcher G, Peterson E, Wexler L;
Get With the Guidelines Steering Committee and Inves-
tigators. Sex differences in medical care and early death
after acute myocardial infarction. Circulation. 2008 Dec
16;118(25):2803-10.

MDCV] | VI (4) 2010

39



5. Institute of Medicine of the National Academies Commit- ~ 14. Antithrombotic Trialists” (ATT) Collaboration, Baigent
tee on Quality of Health Care in America. Crossing the C, Blackwell L, Collins R, Emberson J, Godwin J, Peto R,
quality chasm: a new health system for the 21st century. Buring J, Hennekens C, Kearney P, Meade T, Patrono C,
Washington, DC: The National Academies Press; 2001. Roncaglioni MC, Zanchetti A. Aspirin in the primary

6. Antithrombotic Trialists’ Collaboration. Collaborative and secondary prevention of vascular disease: collabora-
meta-analysis of randomised trials of antiplatelet therapy tive meta-analysis of individual participant data from
for prevention of death, myocardial infarction, and stroke randomised trials. Lancet. 2009 May 30;373(9678):1849-60.
in high risk patients. BM]J. 2002 Jan 12;324(7329):71-86. 15. Berger JS, Roncaglioni MC, Avanzini F, Pangrazzi |,

7. Smith SC Jr, Allen J, Blair SN, Bonow RO, Brass LM, Tognoni G, Brown DL. Aspirin for the primary prevention
Fonarow GC, Grundy SM, Hiratzka L, Jones D, Krum- of cardiovascular events in women and men: a sex-specific
holz HM, Mosca L, Pasternak RC, Pearson T, Pfeffer MA, meta-analysis of randomized controlled trials. JAMA. 2006
Taubert KA; AHA/ACC; National Heart, Lung, and Blood Jan 18;295(3):306-13.

Institute. AHA/ACC guidelines for secondary preven- 16. Wilson PW, D'’Agostino RB, Levy D, Belanger AM,

tion for patients with coronary and other atherosclerotic Silbershatz H, Kannel WB. Prediction of coronary heart
vascular disease: 2006 update endorsed by the National disease using risk factor categories. Circulation. 1998 May
Heart, Lung, and Blood Institute. Circulation. 2006 May 12;97(18):1837-47.

16;113(19):2363-72. 17. D’Agostino RB Sr., Vasan RS, Pencina MJ, Wolf PA, Cobain

8. Peto R, Gray R, Collins R, Wheatley K, Hennekens C, M, Massaro JM, Kannel WB. General cardiovascular risk
Jamrozik K, Warlow C, Hafner B, Thompson E, Norton profile for use in primary care: the Framingham Heart
S, et al. Randomised trial of prophylactic daily aspirin Study. Circulation. 2008 Feb 12;117(6):743-53.
in British male doctors. Br Med ] (Clin Res Ed). 1988 Jan 18. Ridker PM, Buring JE, Rifai N, Cook NR. Development
30;296(6618):313-6. and validation of improved algorithms for the assessment

9. Final report on the aspirin component of the ongoing of global cardiovascular risk in women: the Reynolds Risk
Physicians’ Health Study. Steering Committee of the Score. JAMA. 2007 Feb 14;297(6):611-19.

Physicians” Health Study Research Group. N Engl ] Med. 19. US Preventive Services Task Force. Aspirin for the preven-
1989 Jul 20;321(3):129-35. tion of cardiovascular disease: U.S. Preventive Services

10. Thrombosis prevention trial: randomised trial of low- Task Force recommendation statement. Ann Intern Med.
intensity oral anticoagulation with warfarin and low-dose 2009 Mar 17;150(6):396-404.
aspirin in the primary prevention of ischaemic heart 20. Redberg RF, Benjamin EJ, Bittner V, Braun LT, Goff DC Jr,
disease in men at increased risk. The Medical Research Havas S, Labarthe DR, Limacher MC, Lloyd-Jones DM,
Council’s General Practice Research Framework. Lancet. Mora S, Pearson TA, Radford MJ, Smetana GW, Spertus
1998 Jan 24;351(9098):233-41. JA, Swegler EW; American Academy of Family Physi-

11. Hansson L, Zanchetti A, Carruthers SG, Dahlof B, cians; American Association of Cardiovascular and
Elmfeldt D, Julius S, Ménard J, Rahn KH, Wedel H, West- Pulmonary Rehabilitation; Preventive Cardiovascular
erling S. Effects of intensive blood-pressure lowering and Nurses Association. AHA/ACCF [corrected] 2009 perfor-
low-dose aspirin in patients with hypertension: principal mance measures for primary prevention of cardiovascular
results of the Hypertension Optimal Treatment (HOT) disease in adults: a report of the American College of
randomised trial. HOT Study Group. Lancet. 1998 Jun Cardiology Foundation/American Heart Association task
13;351(9118):1755-62. force on performance measures (writing committee to

12. de Gaetano G; Collaborative Group of the Primary Preven- deve.lop p erformfmce measures for pr imary p re\./entio.n of
tion Project. Low-dose aspirin and vitamin E in people at cardlovas.cular disease): develoPed in cc.)uaboratlon Wlth
cardiovascular risk: a randomised trial in general practice. the Ar.ne.rlcan Acade.my of Family Physicians; Amerlc.ar.l
Collaborative Group of the Primary Prevention Project. Association of Cardiovascular and Pulmonary Rehabilita-
Lancet. 2001 Jan 13;357(9250):89-95. tion; and Preventive Cardiovascular Nurses Association:

13. Ridker PM, Cook NR, Lee IM, Gordon D, Gaziano JM, e.ndorsed by the American College of ?r.eventlve Me.dl-

) . cine, American College of Sports Medicine, and Society
Manson JE, Hennekens CH, Buring JE. A randomized i . .
. . . . for Women’s Health Research. Circulation. 2009 Sep
trial of low-dose aspirin in the primary prevention of 29:120(13):1296-336
cardiovascular disease in women. N Engl ] Med. 2005 Mar ! ' '
31;352(13):1293-304.
40 VI (4) 2010 | MDCV]J



21.

22.

23.

24.

25.

Bhatt DL, Scheiman J, Abraham NS, Antman EM, Chan
FK, Furberg CD, Johnson DA, Mahaffey KW, Quigley EM;
American College of Cardiology Foundation Task Force on
Clinical Expert Consensus Documents. ACCF/ACG/AHA
2008 expert consensus document on reducing the gastro-
intestinal risks of antiplatelet therapy and NSAID use: a
report of the American College of Cardiology Founda-
tion Task Force on Clinical Expert Consensus Documents.
Circulation. 2008 Oct 28;118(18):1894-1909.

Hernandez-Diaz S, Garcia Rodriguez LA. Cardiopro-
tective aspirin users and their excess risk of upper
gastrointestinal complications. BMC Med. 2006 Sep
20;4:22.

Kelly JP, Kaufman DW, Jurgelon JM, Sheehan J, Koff

RS, Shapiro S. Risk of aspirin-associated major upper-
gastrointestinal bleeding with enteric-coated or buffered
product. Lancet. 1996 Nov 23;348(9039):1413-16.

Chan FK, Ching JY, Hung LC, Wong VW, Leung VK,
Kung NN, Hui AJ, Wu JC, Leung WK, Lee VW, Lee

KK, Lee YT, Lau JY, To KF, Chan HL, Chung SC, Sung
J]. Clopidogrel versus aspirin and esomeprazole to
prevent recurrent ulcer bleeding. N Engl ] Med. 2005 Jan
20;352(3):238-44.

Hayden M, Pignone M, Phillips C, Mulrow C. Aspirin
for the primary prevention of cardiovascular events: a
summary of the evidence for the U.S. Preventive Services
Task Force. Ann Intern Med. 2002 Jan 15;136(2):161-72.

MDCV] | VI (4) 2010

41



