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PLEASE NOTE: This report reflects estimates based on the 2002 recommendation of the
USPSTF and available evidence through August 2004. The estimates in this report reflect the
numbers that were used to produce the NCPP ranking published in 2006. Both the USPSTF
recommendation and the estimates below primarily reflect evidence of effectiveness in men.
Recent evidence indicates that aspirin may have differential effects in men and women with
respect to CHD and strokes. In addition, new data have been published that allow more precise
estimates of burden in the absence of counseling by stratifying on CHD risk status and using

updated estimates of current aspirin counseling and use. See, for example Pignone M et al. Aspirin
use among adults aged 40 and older in the United States: results of a national survey. Am J Prev Med.
2007 May;32(5):403-407; Ajani UA, et al. Aspirin use among U.S. adults: Behavioral Risk Factor
Surveillance System. Am J Prev Med. 2006 Jan;30(1):74-7; and Fox CS, et al. Temporal trends in
coronary heart disease mortality and sudden cardiac death from 1950 to 1999: the Framingham Heart

Study.Circulation. 2004 Aug 3;110(5):522-7. Epub 2004 Jul 19. Daily aspirin use is more common in
individuals at risk for CHD, and therefore estimates of the burden of disease in the absence that
is based on a stratified analysis will be higher. This would lead to slightly improved CPB and CE
estimates but no change of scores. However, if use data stratified on CHD risk were used to
estimate the marginal improvement of increasing aspirin above current rates, CPB and CE would
be less favorable because those at higher risk for CHD are more likely to already be using daily
aspirin. Finally, CHD mortality rates continue to decline. As a result, primary prevention has less
impact. Using the most current estimates of CHD burden would make CPB and CE slightly less
favorable, but would not reduce their scores in the ranking. In the time since the ranking was
released, we have incorporated these new data in secondary analyses to answer specific questions
for decision-making, but have not updated the estimate for CPB and CE as used in the preventive
services ranking.

A. USPSTF Recommendation

The U.S. Preventive Services Task Force (USPSTF) strongly recommends that clinicians
discuss aspirin chemoprevention with adults who are at increased risk for coronary heart disease
(CHD). Discussions with patients should address both the potential benefits and harms of aspirin
therapy (A recommendation).' The USPSTF found good evidence that aspirin decreases the
incidence of coronary heart disease in adults who are at increased risk for heart disease. They
also found good evidence that aspirin increases the incidence of gastrointestinal bleeding and fair
evidence that aspirin increases the incidence of hemorrhagic strokes. The USPSTF concluded
that the balance of benefits and harms is most favorable in patients at high risk of CHD (5-year
risk of greater than or equal to 3%) but is also influenced by patient preferences.

B. Identification of Population at Risk, Discussion Intervals and Aspirin Dosage

The USPSTF recommends clinicians discuss aspirin chemoprevention for adults at
increased risk for coronary heart disease (CHD). This population includes men older than 40
years, postmenopausal women, and younger people with risk factors for heart disease (e.g.
smoking, diabetes, or hypertension). The USPSTF determined that the optimal timing for
discussion of aspirin therapy, the frequency of these discussions, and the optimal dose of aspirin
for chemoprevention are unknown.
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C. Literature Search and Abstraction
C.1 Effectiveness Literature

We conducted a Level 1 literature search? for the effectiveness of aspirin in the primary
prevention of cardiovascular events. We searched PubMed from January 1992 through August
2004 identifying 1,100 articles. As a result of this search and review of references in these
articles, we identified a total of 57 articles for potential abstraction.>*°

In order for an article to be abstracted, it had to have a control/comparison group, analyze
primary prevention of cardiovascular events, and include fatal and/or nonfatal cardiovascular
events as outcomes. Fifteen articles, examining the effectiveness of aspirin therapy for the

primary prevention of cardiovascular events, met these criteria for abstraction.®
11;16;20;29;34,;43;45,48;52;54;56-58

C.2 Cost-effectiveness Literature

We performed Level 1 and Level 2 searches to identify cost-effectiveness studies and 91
articles were identified in PubMed between January 1, 1992 through March 1, 2005. As a result
of this search and review of references in these articles, we identified a total of 13 articles for
potential abstraction.®®’* However, none of the cost-effectiveness articles were abstracted
because they were either studies that were conducted in non-U.S. populations evaluating costs in
non-U.S. dollars,®®** or were not cost-effectiveness studies of primary prevention, but rather
addressed the secondary prevention of cardiovascular events.® %7072

D. Clinically Preventable Burden Estimate

Conceptually, clinically preventable burden (CPB) is the burden addressed by the service
multiplied by the effectiveness of the service. Table 1 shows the summary calculations for CPB.
Some of the data points in Table 1 are estimates from the literature and others are calculated
based upon other data in the table. The “Data Source” column in Table 1 shows either the
reference for the corresponding data point or the formula used to calculate the data point. The
letters in the formulas refer to the row labels (leftmost column) for the data on which the
calculation is based. The “Base Case” column shows the best available estimate for each variable
that was used in our calculation of CPB, and the “Range” column shows the range over which
the point estimates were varied in our sensitivity analysis.? We created additional tables (not
shown) to summarize the evidence and perform supporting calculations. The contents of these
tables are described below.

D.1 Burden of Disease:
D.1.1. Coronary Heart Disease Mortality: Rows al — a4.

CPB is based on delivery of the service to a one-year U.S. birth cohort (defined in all of
our studies as 4 million live births) over the age range recommended by the USPSTF for the
service.

The estimates of CHD mortality and CHD hospitalizations (below) were calculated for all
individuals above the age of 20. All women above the age of 50 and all men above age 40 were
considered to be at risk for heart disease.' The relatively small number of cardiovascular events
in younger age groups (men younger than 40 years and premenopausal women) is likely to occur
in individual that are at high risk of cardiovascular events. For example, Khot and colleagues™
reported that 80% to 90% of patients with CHD have one of four conventional risk factors,
namely cigarette smoking, diabetes, hyperlipidemia or hypertension. Thus including CHD
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mortality and hospitalization for all individuals above the age of 20 year is an acceptable
approximation of the disease burden for all individuals at higher risk.

CHD mortality was estimated from 1998 death rates data using the CDC Wonder
engine’® and ICD-9 codes 410 to 414. Whenever U.S. population estimates were needed for
calculations, the 2000 census data were used.” The number of CHD deaths in a birth cohort of 4
million individuals was estimated for persons 20 years and older, stratified by 5 or 10-year age
groups, as available in the mortality data tables. By applying the age-specific death rate to the
birth cohort of 4 million, the total CHD mortality was estimated to be 817,949 (row al).

This estimate reflects cumulative (lifetime risk) CHD deaths among persons at increased
risk in a birth cohort given current aspirin counseling practices. To estimate the total value of
aspirin counseling, we first predicted what the burden would have been in the absence of aspirin
counseling by adjusting for current aspirin use rates. We used an analysis of the 1999 Behavioral
Risk Factor Surveillance System (BRFSS) survey in people over the age of 40 years for their use
of aspirin, which found that 24.5% (row a2) are currently using aspirin either daily or every-
other-day.”® Because data on the delivery rates of aspirin counseling are not available, we
assumed that all aspirin use of this frequency was attributable to physician counseling. As a
result, we may have slightly overstated burden of disease in the absence of counseling.

The efficacy estimate used in the calculation shown for row a3 is explained below in
section D.2. Using this calculation, we obtained an estimate of the predicted mortality from
CHD among individuals in a birth cohort in the absence of aspirin counseling of 882,838 deaths
(row a4).

D.1.2. Coronary Heart Disease Events: Rows a5 and a6.

As a measure of acute CHD events, we used hospitalizations with a first listed diagnosis
for CHD from the 2001 National Hospital Discharge Survey.”” As with mortality, events were
estimated by age group over the lifetime of a birth cohort of 4 million. The nonfatal CHD events
(row a5) were adjusted for current aspirin counseling in the same manner as CHD mortality
above. The result is predicted lifetime hospitalizations among individuals in the absence of
aspirin counseling: 3,361,255 events in a birth cohort of 4 million (row a6).

D.1.3. Congestive Heart Failure Cases: Rows a7 — a9.

The most significant chronic sequela of acute CHD events is congestive heart failure
(CHF) as a sequel to acute myocardial infarctions (MIs). Approximately 34% of MIs result in
disabling CHF within 6 years (row a9).”® To apply this estimate, we first calculated the lifetime
MiIs in the absence of aspirin counseling in the same manner as lifetime CHD hospitalizations.
This estimate is built upon an estimate of 565,000 annual incident Mls in the current U.S.
population.” From this estimate, we calculated an incidence rate that we applied to the years of
life lived by a birth cohort of 4 million.®® The resulting number of CHF cases as sequela to Mls
is 235,472 (row al10). The number of incident MIs was not available by age group. Applying the
population average incidence rate for Mls rather than age-specific rates results in an
understatement of cases because the age-distribution of years of life lived in the birth cohort is
older than the current cross-section.

D.2 Effectiveness of Screening:
The primary distinction we make between efficacy and effectiveness is that effectiveness
reflects the level of patient adherence that can be expected in every-day practice, while efficacy
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reflects 100% patient adherence.” CPB is based on effectiveness, where patient adherence
includes the percent who accept the service once offered and adhere with follow-up treatment or
advice to change behavior.

D.2.1 Effectiveness Literature:

We abstracted 15 articles that examined the effectiveness of aspirin in the prevention of
fatal and/or nonfatal CHD events, *11110:20:29:34:43:45:48:5254:56-58 gavsen articles were not included in
the calculation of our estimate of effectiveness for the following reasons.”0:16:341485254 Both
Cook et al. articles®? and the Glynn et al. article™® were additional analyses of the Physicians’
Health Study which is represented in our calculation by an earlier paper.® MacCallum et al. was
not used in our calculations becsause it primarily analyzed the relationship of the international
normalized ratio to coronary events in the Thrombosis Prevention Trial.** Zanchetti and
colleagues™ performed an analysis of subgroups from the Hypertension Optimal Treatment
(HOT) Study. The results were excluded as not generalizable and instead we used the main HOT
study results in our calculation.?® Also Waeber et al. examined compliance with aspirin in the
HOT study and therefore was not included in our estimate of effectiveness.”® The Prevention
with low-dose Aspirin of Cardiovascular Disease in the Elderly (PACE) pilot was excluded as it
only reported 12 month results.*® The remaining 8 articles reported estimates for fatal and/or

The mean and median were almost identical for fatal events, non-fatal events, and fatal or
nonfatal events. Therefore we used the combined mean of 30% for all events (rows a3 and al12),
and also used this estimate in predicting burden of disease in the absence of physician counseling
(rows a4,a6, and a8).

D.2.2. Patient Adherence: Row all.

In the CPB calculation, we differentiated two types of medication non-adherence. First,
not all patients will accept treatment when recommended by their physicians. In aspirin
chemoprevention, patients need to balance risks and benefits of treatment based on their
understanding of the information provided by their physicians and their individual preferences.
However, among patients at high risk for CHD, risks of aspirin treatment are outweighed by
benefits.2! Even among those who are allergic to aspirin, desensitization should be considered so
that these high risk patients may take advantage of low-dose aspirin.®

A second type of patient non-adherence involves taking less of the medication than
directed. Two abstracted articles reported adherence measures.**™? Waeber and colleagues
reported results of a sub-study of the HOT study that utilized a Medication Event Monitoring
System or MEMS device to record opening and closing of the prescription vial as a measure of
medication adherence. The one-year adherence rate was 78.3% for the aspirin group and it was
not significantly different from the placebo group (78.5%).>* Silagy and colleagues conducted a
pilot study with 400 subjects 70 years and older and found that their adherence to aspirin therapy
was 87% by pill count.”® These results reflect adherence levels of the participants of the aspirin
trials, which have employed methods to approximate real life conditions. For example, in the
HOT study, participants were provided a 1-year supply of aspirin or placebo and follow-up
interactions were minimal at every 6 months. However, participants in the randomized controlled
trials (RCTs) that are included in the estimated 30% clinical trial effectiveness were volunteers
and, in at least in some trials, were selected by the investigators for high probability of
adherence. Therefore, we make a moderate adjustment to trial effectiveness to create an estimate
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of adherence in usual practice. We found no long-term observational studies of adherence on
which to base this adjustment. We assumed usual practice effectiveness would be 60% of that
observed in clinical trials due to lower adherence (row all). This adjustment is meant to account
for both initial refusals to begin aspirin therapy and any difference in continuance between study
volunteers and the general population. If aspirin adherence in trials (and reflected in our efficacy
estimate) is 80%, then the implicit long-term adherence in our CPB estimate for aspirin is 48%
(= 80% x 60%). For comparison purposes, the best available evidence for anti-hypertensives and
statins for which costs of medication may be a larger barrier to adherence, indicates that long
term adherence is about 40% (see corresponding technical reports of hypertension screening and
cholesterol screening).

D.3 Clinically Preventable Burden Estimate:
D.3.1. Years of Life Saved Through Prevented Mortality: Rows al14-al6.

The total number of deaths prevented is equal to the predicted CHD deaths among
individuals multiplied by the effectiveness of aspirin counseling. Aspirin counseling would
prevent 158,911 deaths (row al4) if periodically offered to individuals at increased risk for
coronary heart disease in a birth cohort of 4 million. For each death prevented, we tabulated the
years of life saved as the life expectancy for each age’ at which the CHD death would have
occurred.®® In Table 1 we show the average life-expectancy weighted by the number of deaths
per age group (row al5). Multiplying this estimate by the number of deaths prevented yields the
same result as the age-by age calculation: 1,448,913 life years saved (row al6).

D.3.2. Quality Adjusted Life Years (QALY's) Saved Through Reduced Morbidity: Rows al7-
a23.

Making the same calculation as for CHD deaths prevented, 605,026 hospitalizations with
primary discharge diagnosis of CHD would be prevented over the lifetime of the birth cohort
(row al7) along with 42,385 cases of CHF due to prevented Mls (row a20). Quality Adjusted
Life Years (QALYS's) saved were tabulated by multiplying each case by the duration of morbidity
and the reduction in quality of life that would have occurred. We assumed an average duration of
3 weeks (.058 years) for hospitalizations (row al19), which is roughly based on reported days of
restricted activity for acute conditions.®* We applied the CHF duration of 2.3 years (row a22)
reported for ‘established market economies’ in the Global Burden of Disease study.® We used
the quality of life reductions of 0.30 and 0.20 for CHD hospitalization and CHF, respectively
(rows al8 and a21). These are the standard QALY weights for acute and chronic conditions in
the prevention priorities study that are used for all conditions unless available utility scales
indicate that quality of life reductions are substantially different.**® The tabulations yielded
29,969 QALYs saved from reduced morbidity (row a23).

D.3.3. Clinically Preventable Burden Result: Row a24.

CPB is the total of quality adjusted life years saved from mortality and morbidity
prevented by offering aspirin counseling for individuals at increased risk for coronary heart
disease over the lifetimes in a birth cohort of 4 million individuals: 1,478,881 QALYS saved
(row a24).
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D.4 Sensitivity Analysis for Clinically Preventable Burden:

In single variable sensitivity analysis, CPB was most sensitive to two variables: the
effectiveness of aspirin therapy, and adherence with aspirin therapy in usual practice (rows a3
and all). For these variables, changing to the levels shown in the ‘Range’ column in Table 1
increased and decreased CPB by 33%-50%. CPB was moderately sensitive to two other
variables: total CHD mortality in the birth cohort, and the average years of life gained per CHD
death prevented (rows al and al5). Changing these variables to the levels shown in the ‘Range’
column in Table 1 increased and decreased CPB by 20% in single variable sensitivity analysis.

In multivariate sensitivity analysis, we varied three variables at a time to identify a range
of CPB estimates that demonstrates the uncertainty of the base case estimate.®*® Simultaneously
changing the three variables to which CPB was the most sensitive (effectiveness of aspirin
therapy, adherence with aspirin therapy in usual practice, and the average years of life gained per
CHD death prevented) produced the widest range of CPB estimates: 381,900 to 3,205,500
QALYs saved.

E. Cost-effectiveness Estimate

We estimated the cost effectiveness (CE) of screening by adding service costs, cost-
savings, and discounting to the estimate of CPB. We estimated CE for the recommended
screening ages over the lifetime of a birth cohort of 4 million. We followed our methods for
producing consistent estimates of CE across preventive services.®®® These methods are
consistent with the ‘reference case’ of the Panel on Cost-Effectiveness in Health and Medicine.®’
The methods include use of a 3% discount rate for both costs and health benefits, the exclusion
of productivity losses from disease costs, and the exclusion of medical costs that are not related
to the conditions prevented by the service. We adjusted all costs to year 2000 dollars.

E.1. Lifetime Costs of Aspirin Use: Rows b2 — b7.

Table 2 is, in effect, a continuation of Table 1 and therefore, we continue with a similar
row numbering as Table 1 in Table 2. Row b1 is the number of years of life lived in the target
population in a birth cohort of 4 million computed from U.S. life tables.” This estimate was used
to simplify calculations using annual costs over the cohort’s lifetime.

The costs of aspirin use include physician time to discuss CHD risk factors and the
potential benefits and harms from aspirin chemoprophylaxis; the cost of patient time for travel
and medical appointment, and the cost of aspirin. We measured the cost of physician time in 10
minute increments based upon a 10-minute evaluation and management office visit for an
established patient (CPT4 99219). The cost of this visit was estimated as the average of Medicare
reimbursement and the median private sector charges.?® However, in the base case we assumed
that only 25% of this office visit time is spent on the discussion of aspirin (row b4). We also
assumed, in the base case, that annual discussions are needed to maintain the level of adherence
that generates the health benefits estimated for CPB. Therefore the estimate of 25% of visit costs
was chosen to represent a long term average, not the cost of an initial discussion which may
require substantially more time.

To improve consistency across the preventive services included in our study, we used our
standard method of valuing time for patients to travel to the clinic and receive the service. We
assumed that it takes 2 hours for travel and clinic appointment and we used average hourly
earnings plus benefits in 2000%° to estimate the value of patient time. The resulting estimate was
$42.32 per office visit in year 2000 dollars (row b3). However, as with the cost of the physician
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visit, we assumed that only 25% of this time is attributable to the discussion of aspirin
chemoprophylaxis.

The cost of low-dose aspirin can vary widely depending on the choice of brand-name or
store-brand and the pill count. In the base case we used an estimate of $15 per year to represent
the average of the choices patients will make (row b6).

The lifetime costs of aspirin chemoprophylaxis (undiscounted) for the entire birth cohort
were then simply computed by adding these annual costs and multiplying by the number of years
of life in the birth cohort and by adherence as shown in the equation for row b7.

E.2. Treatment Costs of Prevented IlIness: Rows b8 — b11.

We estimated the costs of events with hospitalizations using the first year and follow-up
disease costs for CHD reported by Russell et al.”® We used the first-year costs for non-fatal Mls
and unstable angina (both of which include a hospitalization in the first year for 100% of
patients), and we weighted these estimates using the relative frequency of inpatient discharges
with a first listed diagnosis of M1 or angina.”” To these costs, we added four years of follow-up
costs less the costs of hospital readmissions as estimated by Russell et al. Using this method, the
total cost savings assigned to each hospitalization is $19,931 (row b8), of which $18,029 occurs
in the year of the hospitalization.

Both the first year costs and the follow-up costs include outpatient costs, emergency
department costs, and pharmaceuticals. Therefore, applying the first year costs with additional
years of follow-up costs to each hospitalization approximates the total costs of care for
individuals with CHD. This approximation is accurate if individuals with CHD have a CHD
related hospitalization once every 5 years. We have no data to support that frequency.

To estimate the lifetime costs of treatment for CHF, we calculated an average from two
cost-effectiveness models of beta-blocker therapy for CHF patients that reported long-term costs
in U.S. dollars.®**? Delea et al. reported the predicted lifetime costs of CHF with and without
beta-blocker therapy® and Cowper et al. reported the predicted 5-year costs with and without
beta-blocker therapy.®” We use the average of the two rather than the lifetime costs from Delea et
al. alone because the 5-year estimates estimated by Cowper et al. are higher than the life-time
costs estimated by Delea et al. Both studies reported long-tern costs discounted at 3%. For both
studies we calculated the average of costs for patients using and not using beta-blockers. For
both studies, we ‘took-out’ the 3% discount factor (assuming a median of 3 years discounting) so
that we could readily discount costs back to the age of initial cholesterol screening in our CE
calculation. Adjusted to year 2000 dollars, the resulting average was $46,814 (row b9).

E.3. Discounting and Cost Effectiveness Calculation: Rows b12 — b24.

We discounted all costs and benefits to their present value at the age of 20 using a 3%
discount rate. Because building year-by-year Markov models for each service in the prevention
priorities study is beyond the study scope, we developed alternate discounting techniques as
described in our methods technical report.2’ We used the median year of life lived after age 20
(row b12) to approximate the discount factor for future costs of aspirin and associated physician
and patient time.” Using this median year, we applied an appropriate discount factor based upon
an annual discount rate of 3% (row b13) from present value tables. Similarly, we used the age
distribution of the year of death from CHD and remaining life-expectancy at the age of death to
determine a discount factor for years of life saved. We used the age distribution of
hospitalizations to determine a discount factor for QALY's saved from hospitalizations and

Page 8 of 21



associated costs. The discount factor for QALY saved from CHF cases prevented and associated
costs was calculated relative to that of hospitalizations in order to reflect the fact that the CHF
cases included in the model are sequelae of Mls.

These discounted factors were applied to the relevant cost or health benefit to tabulate
discounted costs and QALY's (rows b20 — b22). The CE ratio was calculated as the net
discounted costs divided by the discounted QALY's saved (row b24). However, because net costs
are negative in the base case, the CE ratio is not defined. Instead, we expressed the base case
results as the cost-savings per person in the target population at age 20 (row b23). The model
predicted that brief discussions regarding aspirin prophylaxis would generate a discounted
lifetime savings of $514 per person engaged.

E.4. Sensitivity Analysis for Cost Effectiveness

For the purposes of sensitivity analysis, we treated the set of variables that address the
discount factors as a single variable (changing the value of each at the same time) to test for the
effects of systematic error in measurement. In single-variable sensitivity analysis, CE was found
to be most sensitive to two variables — the effectiveness of aspirin therapy and adherence with
aspirin therapy in usual practice (rows a3 and all). For these variables, changing to the levels
shown in the *‘Range’ column in Table 1 increased and decreased CE by 60%-90%.

Other variables to which CE was moderately sensitive (19% to 41% change in CE with
changes to variables inside their sensitivity analysis ranges) included the number of nonfatal
CHD events in a birth cohort, the portion of a 10-minute office visit used for aspirin discussion,
the frequency of aspirin discussions, the average annual cost of aspirin, and the corresponding
discount factors.

In multivariate sensitivity analysis, several combinations of three of these variables led to
changes in CE of over 200% in the positive direction and a single combination led the largest
change in the negative direction (-184%). In the positive direction, the largest change (228%)
resulted from simultaneously changing the adherence to aspirin therapy in usual practice, the
effectiveness of aspirin therapy, and the number of nonfatal CHD events in a birth cohort. In the
negative direction, the largest change resulted from simultaneously changing the portion of a 10-
minute office visit used for aspirin discussion, frequency of aspirin discussions, and adherence to
aspirin therapy in usual practice. These combinations produced our overall range from multiple
variable sensitivity analysis that we use as our key indicator of uncertainty of CE in comparing
services: net savings of $1,600 per person counseled to a positive net cost of 11,800 $/QALYs
saved.

F. Scoring

We ranked services in the Prevention Priorities Project based upon scores for CPB and
CE rather than point estimates.?® For each measure, we assigned scores according to the quintile
in which the service’s CPB and CE estimates fall among all services included in the study scope.
Services having the highest CPB or best cost-effectiveness received a score of 5.

The base-case estimate of 1,478,881 QALY saved resulted in a CPB score of 5.
Sensitivity analysis revealed no scenarios in which CPB would have received a score of anything
lower than a 5.
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The base-case estimate of lifetime savings of $514 per person resulted in a CE score of 5.
Sensitivity analysis reveals scenarios in which CE would have received a score of 4. At the same
time, no scenarios produced CE estimates that were consistent with scores of 3, 2 or 1.

The base case estimates for CPB and CE produced a total score of 10, and the
multivariate sensitivity analysis indicated that a total score of 9 is also possible.

G. Limitations

The primary limitation of these estimates is the lack of data on usual adherence with
aspirin chemoprophylaxis. For every one percentage point change in adherence, CPB changes
one percentage point.

Another limitation of the CPB estimate is that the QALY loss due to disability from CHD
events may be an underestimate. CHD event survivors suffer other types of disability in addition
to CHF, including arrhythmia and angina pectoris. Only acute episodes of these conditions that
result in hospitalizations are captured in our estimate of CPB. CHD event survivors are also more
likely to have a stroke and consequently be disabled. Outcomes data for these patients are not
well documented and hence the current analysis only included CHF in the calculation. The CHF
calculations themselves may be dated due to developments in disease management. In recent
years, several landmark clinical trials have provided evidence supporting use of angiotensin-
converting enzyme inhibitors, beta-blockers, angiotensin-receptor blockers, and aldosterone
blockers in the management of CHF patients.*® Survival rates have improved significantly in the
past decade, and the improvement may continue as the evidence disseminates.**®

The CPB calculation did not include effectiveness of primary prevention of stroke
because the effect of aspirin on ischemic stroke versus hemorrhagic stroke appeared to be
offsetting. A meta-analysis based on 4 primary prevention aspirin trials showed a non-significant
increase in risk of stroke (6%) among aspirin users.*® The four studies included in the meta-
analysis are the thrombosis prevention trial,*® the HOT study,?® British male doctors study,*® and
the physicians’ health study.”® The stroke end point included definite and probable cerebral
infarction, cerebral hemorrhage, and stroke of uncertain cause, but not transient ischemic attacks.
The authors of the meta-analysis pointed out that the available data only accounted for strokes by
the number of events, not severity; hence, we are not able to discern whether aspirin increases
risk to hemorrhagic strokes that are more severe than the ischemic strokes it prevents.

Most available data, including the impact of aspirin on strokes, is based on male research
subjects. Some research suggests effects may be different for females.

Risk of major gastrointestinal (GI) bleed is not included in the CPB calculation due to
low incidence (3 per 1000 over 5 years),”’ very low mortality (2% of severe bleeds) and short
quality of life (QOL) loss from acute phase of internal bleeds.* Aspirin causes higher incidence
of moderate and minor bleeds (such as bruising, hematemesis, and melena), but QALY loss due
to these bleeding events are minimal relative to QALY loss gained by preventing CHD mortality
and events. An estimate of QALY loss due to major Gl bleeds (not shown) resulted in less than
1% of the calculated CPB. We calculated that net savings would fall by about $50 per person if
GI complications are included. Because these adjustments do not affect the priority scores or
conclusions regarding the value of counseling about aspirin use, we chose to simplify model
presentation by excluding them from the base case estimates of CPB and CE.

Page 10 of 21



Table 1. Summary of Clinically Preventable Burden Estimate for Aspirin Chemoprevention

Range for
Data Sensitivity
Row Variable Base Case Source Analysis
Coronary heart disease deaths in target population
al Total CHD mortality in the birth cohort 817,949 [ +- 20%
a2 % used aspirin regularly 24.5% K 20% to 30%
11;20;29;43;45; 20% to 30%
a3 Efficacy/RRR of drug treatment on CHD deaths 30% 5658
Predicted CHD deaths in absence of aspirin
a4 chemoprevention 882,838 al/(1-a2*a3)
Acute coronary heart disease events in target
population
a5 Total nonfatal CHD events in the birth cohort 3,114,203 " +- 20%
Predicted number of nonfatal CHD events in absence of
ab aspirin chemoprevention 3,361,255 ab/(1-a2*a3)
Congestive heart failure cases in target population
a7 Incident myocardial infarctions in birth cohort 641,661 % +- 20%
Predicted incident Mlis in the absence of aspirin
a8 chemoprevention 692,565 a7/(l-a2*a3)
a9 % nonfatal MI survivors with disabled with CHF 34% 8 15% to 55%
al0 CHF cases subsequent to Mls 235,472 a8*a9
Effectiveness of aspirin counseling in preventing
deaths and events
all Adjustment for usual practice adherence 60% Assumed 30% to 80%
11;20;29;43;45; 20% to 40%
alz Efficacy/RRR of drug treatment on CHD deaths 30% °6-58
al3 Effectiveness of drug treatment 18% all*al2
Quality adjusted life years (QALYs) saved mortality
al4 Number of CHD deaths prevented 158,911 a4*al3
ais Average life year gained per of CHD death prevented 9.1 +/- 20%
alé Number of life years saved 1,448,913 al4*als
Quality adjusted life years (QALYs) saved, morbidity
al7 Number of nonfatal CHD events prevented 605,026 a6*al3
Acute QOL reduction per year (CHD) (Acute=0.3, 2t0 .4
als chronic=0.2) 0.3 Assumed
Average duration of acute illness (nonfatal CHD event) in 2 to 5 weeks
al9 years 0.058 Assumed
a20 Number of CHF cases prevented 42,385 alO0*al3
CHF disability QOL reduction per year (CHD) (Acute=0.3, 0.1t0 0.3
a2l chronic=0.2) 0.2 Assumed
a22 Average duration of CHF (nonfatal CHD event) in years 2.3 8 +/-30%
al7*al8*al9
+a20*a21*
a23 QALY saved from acute and chronic disease prevented 29,969 a22
a24 Total QALYs saved (CPB estimate) 1,478,881 al6+a23
Table 2. Summary of Cost Effectiveness of Aspirin Chemoprevention
Range for
Row Variable Base Case Data Source Sensitivity
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Analysis

Years of life in target population age

bl range 155,259,280 5
Costs of aspirin counseling and use
b2 Cost of office visit $43.63 8 +/- 33%
Cost of patient time and travel for office 89
b3 visit $42.32 +/- 50%
Portion of 10-minute office visit used for
b4 aspirin discussion 25% Assumed 10% to 40%
Frequency of discussions about aspirin
b5 (times per year) 1 Assumed 2510 2.0
Average annual cost of aspirin taken to
b6 prevent heart disease $15 Assumed $5 to $25
Life time costs of physician time, patient b1*((b2+b3)*b4*
b7 time, and aspirin, undiscounted $4,733,591,854 b5+b6*all)
Cost savings from prevented disease
Costs of CHD hospitalizations and %
b8 subsequent care $19,931 +/- 50%
b9 Lifetime costs of CHF $46,814 9192 +/- 50%
b10 CHD costs prevented $12,058,998,860 al7*h8
b1l CHF costs prevented $1,984,206,234 a20*h9
Discounting (all discounting to present value at age 20)
Median year of physician discussion 75:99
b12 and aspirin use 30 '
Corresponding discount factor for lipid Present value
b13 screening and associated office visit 0.41 tables .36 t0 .46
Median year of year of life prevented 7475
b14 from age 20 55 '
Corresponding discount factor for years Present value
b15 of life saved 0.20 tables 1510 .25
Median year of acute event prevented 2577
B16 from age 20 40 '
Corresponding discount factor for CHD Present value
b17 morbidity QALYs and costs 0.31 tables .26 t0 .36
Median year of chronic disease b16 +5+
b18 morbidity prevented from age 20 46 a22*0.5
Corresponding discount factor for CHF Present value
b19 morbidity QALYs and costs 0.26 tables .21t0.31
Cost effectiveness calculation
Discounted costs of physician time,
b20 patient time, and aspirin $1,950,177,169 b7*b13
Discounted savings from prevented b10*b17+b11*
b21 events and sequelae $ 4,206,186,813 b19
al6*b15+(al7*
al8*al9)*
al5+(a20*a21*
b22 Discounted QALYs 293,314 a22)*al7
(b20-
b21+sequelae
Discounted net costs per person at alive costs)/
b23 at age 20 ($514) (4,000,000*
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0.98654)

b24

Discounted $/QALY (CE estimate) ($7,691) (b20-b21)/b22

10.

Reference List

Aspirin for the primary prevention of cardiovascular events: recommendation and
rationale. Ann Intern Med 2002 Jan 15;136(2):157-60.

Maciosek MV, Edwards NM, Coffield AB, Flottemesch TJ, Nelson WW, Goodman MJ,
Solberg LI. Priorities among effective clinical preventive services methods. Am J
Prev Med 2006 Jul;31(1):90-6.

Ariyo A, Hennekens CH, Stampfer MJ, Ridker PM. Lipoprotein (a), lipids, aspirin, and
risk of myocardial infarction in the Physician's Health Study. J Cardiovasc Risk
1998 Aug;5(4):273-8.

Augustovski FA, Cantor SB, Thach CT, Spann SJ. Aspirin for primary prevention of
cardiovascular events. J Gen Intern Med 1998 Dec;13(12):824-35.

Avanzini F, Palumbo G, Alli C, Roncaglioni MC, Ronchi E, Cristofari M, Capra A, Rossi
S, Nosotti L, Costantini C, et al. Effects of low-dose aspirin on clinic and
ambulatory blood pressure in treated hypertensive patients. Collaborative Group
of the Primary Prevention Project (PPP)--Hypertension study. Am J Hypertens
2000 Jun;13(6 Pt 1):611-6.

Bar-Dayan Y, Levy Y, Amital H, Shoenfeld Y. Aspirin for prevention of myocardial
infarction. A double-edged sword. Ann Med Interne (Paris) 1997;148(6):430-3.

Britton M. The role of autopsy findings in multicenter treatment evaluations as
exemplified by two aspirin trials. Qual Assur Health Care 1993 Dec;5(4):299-302.

Col NF, Yarzbski J, Gore JM, Alpert JS, Goldberg RJ. Does aspirin consumption affect
the presentation or severity of acute myocardial infarction? Arch Intern Med 1995
Jul 10;155(13):1386-9.

Cook NR, Cole SR, Hennekens CH. Use of a marginal structural model to determine the
effect of aspirin on cardiovascular mortality in the Physicians' Health Study. Am J
Epidemiol 2002 Jun 1;155(11):1045-53.

Cook NR, Hebert PR, Manson JE, Buring JE, Hennekens CH. Self-selected posttrial

aspirin use and subsequent cardiovascular disease and mortality in the physicians'
health study. Arch Intern Med 2000 Apr 10;160(7):921-8.

Page 13 of 21




11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

de Gaetano G . Low-dose aspirin and vitamin E in people at cardiovascular risk: a
randomised trial in general practice. Collaborative Group of the Primary
Prevention Project. Lancet 2001 Jan 13;357(9250):89-95.

De Keyser J, Herroelen L, De Klippel N. Early outcome in acute ischemic stroke is not
influenced by the prophylactic use of low-dose aspirin. J Neurol Sci 1997
Jan;145(1):93-6.

Eidelman RS, Hebert PR, Weisman SM, Hennekens CH. An update on aspirin in the
primary prevention of cardiovascular disease. Arch Intern Med 2003 Sep
22;163(17):2006-10.

Gage BF, Cardinalli AB, Owens DK. The effect of stroke and stroke prophylaxis with
aspirin or warfarin on quality of life. Arch Intern Med 1996 Sep 9;156(16):1829-
36.

Garcia-Dorado D, Theroux P, Tornos P, Sambola A, Oliveras J, Santos M, Soler Soler J.
Previous aspirin use may attenuate the severity of the manifestation of acute
ischemic syndromes. Circulation 1995 Oct 1;92(7):1743-8.

Glynn RJ, Buring JE, Manson JE, LaMotte F, Hennekens CH. Adherence to aspirin in the
prevention of myocardial infarction. The Physicians' Health Study. Arch Intern
Med 1994 Dec 12-1994 Dec 26;154(23):2649-57.

Goldhaber SZ , Manson JE, Stampfer MJ, LaMotte F, Rosner B, Buring JE, Hennekens
CH. Low-dose aspirin and subsequent peripheral arterial surgery in the
Physicians' Health Study. Lancet 1992 Jul 18;340(8812):143-5.

Hankey GJ, Sudlow CL, Dunbabin DW. Thienopyridines or aspirin to prevent stroke and
other serious vascular events in patients at high risk of vascular disease? A
systematic review of the evidence from randomized trials . Stroke 2000
Jul;31(7):1779-84.

Hansson L, Zanchetti A. The Hypertension Optimal Treatment (HOT) Study--patient
characteristics: randomization, risk profiles, and early blood pressure results.
Blood Press 1994 Sep;3(5):322-7.

Hansson L, Zanchetti A, Carruthers SG, Dahlof B, EImfeldt D, Julius S, Menard J, Rahn
KH, Wedel H, Westerling S. Effects of intensive blood-pressure lowering and
low-dose aspirin in patients with hypertension: principal results of the
Hypertension Optimal Treatment (HOT) randomised trial. HOT Study Group.
Lancet 1998 Jun 13;351(9118):1755-62.

Hart RG, Halperin JL, McBride R, Benavente O, Man-Son-Hing M, Kronmal RA.
Aspirin for the primary prevention of stroke and other major vascular events:
meta-analysis and hypotheses. Arch Neurol 2000 Mar;57(3):326-32.

He J, Whelton PK, Vu B, Klag MJ. Aspirin and risk of hemorrhagic stroke: a meta-

Page 14 of 21



23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

analysis of randomized controlled trials. JAMA 1998 Dec 9;280(22):1930-5.

Hebert PR, Hennekens CH. An overview of the 4 randomized trials of aspirin therapy in
the primary prevention of vascular disease. Arch Intern Med 2000 Nov
13;160(20):3123-7.

Hung J. Aspirin for cardiovascular disease prevention . Med J Aust 2003 Aug
4:179(3):147-52.

Ibsen H. Intensive blood pressure lowering warranted. Results of the HOT study: an
epitaph for the J-curve concept in hypertension. J Hum Hypertens 1998
Nov;12(11):731-2.

Iso H, Hennekens CH, Stampfer MJ, Rexrode KM, Colditz GA, Speizer FE, Willett WC,
Manson JE. Prospective study of aspirin use and risk of stroke in women. Stroke
1999 Sep;30(9):1764-71.

Kalra L, Perez I, Smithard DG, Sulch D. Does prior use of aspirin affect outcome in
ischemic stroke? Am J Med 2000 Feb 15;108(3):205-9.

Karepov V, Bornstein NM, Hass Y, Korczyn AD. Does daily aspirin diminish severity of
first-ever stroke? Arch Neurol 1997 Nov;54(11):1369-71.

Kimmel SE, Berlin JA, Reilly M, Jaskowiak J, Kishel L, Chittams J, Strom BL. The
effects of nonselective non-aspirin non-steroidal anti-inflammatory medications
on the risk of nonfatal myocardial infarction and their interaction with aspirin. J
Am Coll Cardiol 2004 Mar 17;43(6):985-90.

Kronmal RA, Hart RG, Manolio TA, Talbert RL, Beauchamp NJ, Newman A. Aspirin
use and incident stroke in the cardiovascular health study. CHS Collaborative
Research Group. Stroke 1998 May;29(5):887-94.

Kurth T, Glynn RJ, Walker AM, Chan KA, Buring JE, Hennekens CH, Gaziano JM.
Inhibition of clinical benefits of aspirin on first myocardial infarction by
nonsteroidal antiinflammatory drugs. Circulation 2003 Sep 9;108(10):1191-5.

Lawlor DA, Bedford C, Taylor M, Ebrahim S. Aspirin use for the prevention of
cardiovascular disease: the British Women's Heart and Health Study. Br J Gen
Pract 2001 Sep;51(470):743-5.

Loke YK, Bell A, Derry S. Aspirin for the prevention of cardiovascular disease:
calculating benefit and harm in the individual patient. Br J Clin Pharmacol 2003
Mar;55(3):282-7.

MacCallum PK , Brennan PJ, Meade TW. Minimum effective intensity of oral

anticoagulant therapy in primary prevention of coronary heart disease. Arch
Intern Med 2000 Sep 11;160(16):2462-8.

Page 15 of 21



35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

Magagna A, Abdel-Haq B, Favilla S, Taddei S, Salvetti A. Hemodynamic and humoral
effects of low-dose aspirin in treated and untreated essential hypertensive patients.
Blood Press 1994 Jul;3(4):236-41.

Malinin Al, Atar D, Callahan KP, McKenzie ME, Serebruany VL. Effect of a single dose
aspirin on platelets in humans with multiple risk factors for coronary artery
disease. Eur J Pharmacol 2003 Feb 21;462(1-3):139-43.

Meade TW, Brennan PJ. Determination of who may derive most benefit from aspirin in
primary prevention: subgroup results from a randomised controlled trial. BMJ
2000 Jul 1;321(7252):13-7.

Meade TW, Miller GJ. Combined use of aspirin and warfarin in primary prevention of
ischemic heart disease in men at high risk. Am J Cardiol 1995 Feb 23;75(6):23B-
6B.

Morgan G. A quantitative illustration of the public health potential of aspirin. Med
Hypotheses 2003 Jun;60(6):900-2.

Nelson M, Reid C, Beilin L, Donnan G, Johnston C, Krum H, Storey E, Tonkin A,
McNeil J. Rationale for a trial of low-dose aspirin for the primary prevention of
major adverse cardiovascular events and vascular dementia in the elderly: Aspirin
in Reducing Events in the Elderly (ASPREE). Drugs Aging 2003;20 (12):897-
903.

O'Connor PJ, Pronk NP, Tan AW, Rush WA, Gray RJ. Does professional advice
influence aspirin use to prevent heart disease in an HMO population? Eff Clin
Pract 1998 Aug-1998 Sep 30;1(1):26-32.

Patel TN, Goldberg KC. Use of aspirin and ibuprofen compared with aspirin alone and
the risk of myocardial infarction. Arch Intern Med 2004 Apr 26;164(8):852-6.

Peto R, Gray R, Collins R, Wheatley K, Hennekens C, Jamrozik K, Warlow C, Hafner B,
Thompson E, Norton S, et al. Randomised trial of prophylactic daily aspirin in
British male doctors. Br Med J (Clin Res Ed) 1988 Jan 30;296(6618):313-6.

Rexrode KM, Lee IM, Cook NR, Hennekens CH, Buring JE. Baseline characteristics of
participants in the Women's Health Study. J Womens Health Gend Based Med
2000 Jan-2000 Feb 28;9(1):19-27.

Ridker, P. M.; Cook, N. R.; Lee, I. M., et al.A randomized trial of low-dose aspirin in the
primary prevention of cardiovascular disease in women. 2005 Mar 31; 352, 13,;
pp. 1293-304.

Sanmuganathan PS, Ghahramani P, Jackson PR, Wallis EJ, Ramsay LE. Aspirin for
primary prevention of coronary heart disease: safety and absolute benefit related
to coronary risk derived from meta-analysis of randomised trials. Heart 2001
Mar;85(3):265-71.

Page 16 of 21



47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57,

58.

Serrano P, Lanas A, Arroyo MT, Ferreira 1J. Risk of upper gastrointestinal bleeding in
patients taking low-dose aspirin for the prevention of cardiovascular diseases.
Aliment Pharmacol Ther 2002 Nov;16(11):1945-53.

Silagy CA, McNeil JJ, Donnan GA, Tonkin AM, Worsam B, Campion K. The PACE
pilot study: 12-month results and implications for future primary prevention trials
in the elderly. (Prevention with low-dose Aspirin of Cardiovascular disease in the
Elderly). J Am Geriatr Soc 1994 Jun;42(6):643-7.

Thrift AG, McNeil JJ, Forbes A, Donnan GA. Risk of primary intracerebral haemorrhage
associated with aspirin and non-steroidal anti-inflammatory drugs: case-control
study. BMJ 1999 Mar 20;318(7186):759-64.

Trinder P, Rajaratnam G, Lewis M, Croft P. Prophylactic aspirin use in the adult general
population. J Public Health Med 2003 Dec;25(4):377-80.

van Gijn J. Aspirin: dose and indications in modern stroke prevention. Neurol Clin 1992
Feb;10(1):193-207; discussion 208.

Waeber B, Leonetti G, Kolloch R, McInnes GT. Compliance with aspirin or placebo in
the Hypertension Optimal Treatment (HOT) study. J Hypertens 1999
Jul;17(7):1041-5.

Weil J, Colin-Jones D, Langman M, Lawson D, Logan R, Murphy M, Rawlins M,
Vessey M, Wainwright P. Prophylactic aspirin and risk of peptic ulcer bleeding.
BMJ 1995 Apr 1;310(6983):827-30.

Zanchetti A, Hansson L, Dahlof B, Julius S, Menard J, Warnold I, Wedel H. Benefit and
harm of low-dose aspirin in well-treated hypertensives at different baseline
cardiovascular risk. J Hypertens 2002 Nov;20(11):2301-7.

Zanchetti A, Hansson L, Leonetti G, Rahn KH, Ruilope L, Warnold I, Wedel H. Low-
dose aspirin does not interfere with the blood pressure-lowering effects of
antihypertensive therapy. J Hypertens 2002 May;20(5):1015-22.

Thrombosis prevention trial: randomised trial of low-intensity oral anticoagulation with
warfarin and low-dose aspirin in the primary prevention of ischaemic heart
disease in men at increased risk. The Medical Research Council's General
Practice Research Framework. Lancet 1998 Jan 24;351(9098):233-41.

Aspirin effects on mortality and morbidity in patients with diabetes mellitus. Early
Treatment Diabetic Retinopathy Study report 14. ETDRS Investigators. JAMA
1992 Sep 9;268(10 ):1292-300.

Final report on the aspirin component of the ongoing Physicians' Health Study. Steering

Committee of the Physicians' Health Study Research Group. N Engl J Med 1989
Jul 20;321(3):129-35.

Page 17 of 21



59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

Prevalence of aspirin use to prevent heart disease--Wisconsin, 1991, and Michigan, 1994.
MMWR Morb Mortal Wkly Rep 1997 Jun 6;46(22):498-502.

Chambers, M. ; Hutton, J.; Gladman, J.Cost-effectiveness analysis of antiplatelet therapy
in the prevention of recurrent stroke in the UK. Aspirin, dipyridamole and aspirin-
dipyridamole. 1999 Nov; 16, 5 Pt 2.; pp. 577-93; UK population 30-day survivors
of ischemic stroke treated with low dose aspirin, modified release dipyridamole;
the coformation of low dose aspirin and modeifed releasr dipyridamole or no
antiplatelet therapy.

Darba, J.; Izquierdo, I.; Pontes, C., et al.Economic evaluation of triflusal and aspirin in
the treatment of acute myocardial infarction. 2002; 20, 3.; pp. 195-201; Spain -
population with confirmed acute MI treated with triflusal or aspirin within 24 hrs
of symptom onset.

Gage, B. F.; Cardinalli, A. B.; Albers, G. W., et al.Cost-effectiveness of warfarin and
aspirin for prophylaxis of stroke in patients with nonvalvular atrial fibrillation.
1995 Dec 20; 274, 23.; pp. 1839-45; US population with nonvalvular atrial
fibrillation warfarin, aspirin, or no therapy.

Gaspoz, J. M.; Coxson, P. G.; Goldman, P. A., et al.Cost effectiveness of aspirin,
clopidogrel, or both for secondary prevention of coronary heart disease. 2002 Jun
6; 346, 23.; pp. 1800-6; US population with coronary heart disease aspirin,
clopidogrel or both.

Gianetti, J. ; Gensini, G.; De Caterina, R.A cost-effectiveness analysis of aspirin versus
oral anticoagulants after acute myocardial infarction in Italy -- equivalence of
costs as a possible case for oral anticoagulants. 1998 Dec; 80, 6.; pp. 887-93,;
Italian population with Ml aspirin vs oral anticoagulants.

Gustafsson, C.; Asplund, K.; Britton, M., et al.Cost effectiveness of primary stroke
prevention in atrial fibrillation: Swedish national perspective. 1992 Dec 12; 305,
6867.; pp. 1457-60; Swedish population with atrial fibrillation anticoagulants or
aspirin.

Jonsson B, Hansson L, Stalhammar NO. Health economics in the Hypertension Optimal
Treatment (HOT) study: costs and cost-effectiveness of intensive blood pressure
lowering and low-dose aspirin in patients with hypertension. J Intern Med 2003
Apr;253(4):472-80.

Marissal, J. P.; Selke, B.; Lebrun, T.Economic assessment of the secondary prevention of
ischaemic events with lysine acetylsalicylate. 2000 Aug; 18, 2.; pp. 185-200;
French population with history of ischemic stroke, Ml or stable and unstable
angina pectoris lysine acetylsalicylate vs placebo.

Morant, S. V.; McMahon, A. D.; Cleland, J. G., et al.Cardiovascular prophylaxis with
aspirin: costs of supply and management of upper gastrointestinal and renal
toxicity. 2004 Feb; 57, 2.; pp. 188-98; population from scotland (17244 subjects)

Page 18 of 21



69.

70.

71.

72,

73.

74.

75.

76.

77.

78.

79.

aspirin.

Oostenbrink, J. B.; Tangelder, M. J.; Busschbach, J. J., et al.Cost-effectiveness of oral
anticoagulants versus aspirin in patients after infrainguinal bypass grafting
surgery. 2001 Aug; 34, 2.; pp. 254-62; The Netherlands - population who had
infrainguinal bypass grafting surgery oral anticoagulants vs aspirin.

Schleinitz, M. D.; Heidenreich, P. A.A cost-effectiveness analysis of combination
antiplatelet therapy for high-risk acute coronary syndromes: clopidogrel plus
aspirin versus aspirin alone. 2005 Feb 15; 142, 4.; pp. 251-9; US population of
patients with unstable angina and electrocardiographic changes or non Q wave Ml
combination therapy clopidogrel and aspirin compared with aspirin therapy.

Schleinitz, M. D.; Weiss, J. P.; Owens, D. K.Clopidogrel versus aspirin for secondary
prophylaxis of vascular events: a cost-effectiveness analysis. 2004 Jun 15; 116,
12.; pp. 797-806; US population - patients with a prior Ml, prior stroke, or
peripheral arterial disease clopigrel vs aspirin.

Shah, H.; Gondek, K.Aspirin plus extended-release dipyridamole or clopidogrel
compared with aspirin monotherapy for the prevention of recurrent ischemic
stroke: a cost-effectiveness analysis. 2000 Mar; 22, 3.; pp. 362-70; discussion
360-1; US population with previous ischemic stroke aspirin plus extended -release
dipyridamole or clopidogrel compared with aspirin montherapy.

Khot UN, Khot MB, Bajzer CT, Sapp SK, Ohman EM, Brener SJ, Ellis SG, Lincoff AM,
Topol EJ. Prevalence of conventional risk factors in patients with coronary heart
disease. JAMA 2003 Aug 20;290(7):898-904.

CDC Wonder - Compressed Mortality File - Underlying cause-of-death. [Web Page];
http://wonder.cdc.gov/mortSQL.html. [Accessed 3 Mar 2004].

Avrias E. United States life tables, 2000. Natl Vital Stat Rep 2002 Dec 19;51(3):1-38.

Kim C, Beckles GL. Cardiovascular disease risk reduction in the Behavioral Risk Factor
Surveillance System. Am J Prev Med 2004 Jul;27(1):1-7.

National Center for Health Statistics. 2001 National Hospital Discharge Survey: Annual
Summary With Detailed Diagnosis and Procedure Data. [Web Page];
http://www.cdc.gov/nchs/data/hdasd/sr13_156t12.pdf. [Accessed 10 Dec 2004].

Hurst's The Heart. Eleventh Edition ed. United States of America: McGraw-Hill Medical
Publishing Division; 2004. (Fuster, V.; Alexander, R. W.; O'Rourke, R. A., et al.,
editors.

Heart Disease and Stroke Statistics - 2005 Update. [Web Page] 2005;
http://www.americanheart.org/downloadable/heart/1105390918119HDSStats2005
Update.pdf. [Accessed 3 Mar 2005].

Page 19 of 21



80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

Maciosek, M. V.; Coffield, A. B.; Edwards, N. M.; Flottemesch, T. J.; Goodman, M. J.;
Solberg, L. I. Methods for prioritizing clinical preventive services. Technical
report prepared for the National Commission on Prevention Priorities. [Web
Page] 2006;
http://www.prevent.org/images/stories/clinicalprevention/studymethods.pdf.
[Accessed 16 May 2006].

Pearson TA, Blair SN, Daniels SR, Eckel RH, Fair JM, Fortmann SP, Franklin BA,
Goldstein LB, Greenland P, Grundy SM, et al. AHA Guidelines for Primary
Prevention of Cardiovascular Disease and Stroke: 2002 Update: Consensus Panel
Guide to Comprehensive Risk Reduction for Adult Patients Without Coronary or
Other Atherosclerotic Vascular Diseases. American Heart Association Science
Advisory and Coordinating Committee. Circulation 2002 Jul 16;106(3):388-91.

Ramanuja S, Breall JA, Kalaria VG. Approach to "aspirin allergy" in cardiovascular
patients. Circulation 2004 Jul 6;110(1):e1-4.

CDC Wonder Compressed Mortality File. [Web Page];
http://wonder.cdc.gov/mortSQL.html.

Benson V, Marano MA. Current estimates from the National Health Interview Survey,
1995. Vital Health Stat 10 1998 Oct;(199):1-428.

Murray, C. J. L.; Lopez, A. D. Global health statistics: Volume 1. A compendium of
incidence, prevalence and mortality estimates for over 200 conditions. United
States of America: The Harvard School of Public Health on behalf of The World
Health Organization and The World Bank; 1996. (Global Burden of Disease and
Injury Series.

Maciosek MV, Coffield AB, McGinnis JM, Harris JR, Caldwell MB, Teutsch SM, Atkins
D, Richland JH, Haddix A. Methods for priority setting among clinical preventive
services. Am J Prev Med 2001 Jul;21(1):10-9.

Gold, M. R.; Siegel J. E. ; Rusell L. B. , et al. Cost-effectiveness in health and medicine.
New York: Oxford University Press; 1996.

National Fee Analyzer Charge data for evaluating fees nationally. Salt Lake City, UT:
Ingenix, Inc.; 2004.

Employer Costs for Employee Compensation Historical Listing (Annual), 1986-2001.
2002 Jun 19.

Russell MW, Huse DM, Drowns S, Hamel EC, Hartz SC. Direct medical costs of
coronary artery disease in the United States. Am J Cardiol 1998 May
1;81(9):1110-5.

Delea TE, Vera-Llonch M, Richner RE, Fowler MB, Oster G. Cost effectiveness of
carvedilol for heart failure. Am J Cardiol 1999 Mar 15;83(6):890-6.

Page 20 of 21



92.

93.

94.

95.

96.

97.

98.

99.

Cowper PA, DeLong ER, Whellan DJ, Allen LaPointe NM, Califf RM. Economic effects
of beta-blocker therapy in patients with heart failure. Am J Med 2004 Jan
15;116(2):104-11.

Yan AT, Yan RT, Liu PP. Narrative review: pharmacotherapy for chronic heart failure:
evidence from recent clinical trials. Ann Intern Med 2005 Jan 18;142(2):132-45.

Roger VL, Weston SA, Redfield MM, Hellermann-Homan JP, Killian J, Yawn BP,
Jacobsen SJ. Trends in heart failure incidence and survival in a community-based
population. JAMA 2004 Jul 21;292(3):344-50.

Levy D, Kenchaiah S, Larson MG, Benjamin EJ, Kupka MJ, Ho KK, Murabito JM,
Vasan RS. Long-term trends in the incidence of and survival with heart failure. N
Engl J Med 2002 Oct 31;347(18):1397-402.

Maclntyre K, Capewell S, Stewart S, Chalmers JW, Boyd J, Finlayson A, Redpath A,
Pell JP, McMurray JJ. Evidence of improving prognosis in heart failure: trends in
case fatality in 66 547 patients hospitalized between 1986 and 1995. Circulation
2000 Sep 5;102(10):1126-31.

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.

American Heart Association. Heart Disease and Stroke Statistics - 2005 Update,
American Heart Association. [Web Page];
http://www.americanheart.org/downloadable/heart/1105390918119HDSStats2005
Update.pdf. [Accessed 21 Jan 2005].

National Center for Health Statistics. Health, United States, 2004 With Chartbook on
Trends in the Health of Americans. Hyattsville, Maryland; 2004.

Page 21 of 21



