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Should Patients Receive Secondary Prevention
Medications For Free After A Myocardial
Infarction? An Economic Analysis
Removing economic barriers to preventive medications can save both
lives and money, even by conservative estimates.

by Niteesh K. Choudhry, Jerry Avorn, Elliott M. Antman, Sebastian
Schneeweiss, and William H. Shrank

ABSTRACT: Taken in combination, aspirin, beta-blockers, angiotensin-converting enzyme
(ACE) inhibitors, and statins (combination pharmacotherapy) greatly reduce cardiac events.
These therapies are underused, even among patients with drug insurance. Out-of-pocket
spending is a key barrier to adherence. We estimated the impact of providing combination
pharmacotherapy without cost sharing (“full coverage”) to insured patients after a myocar-
dial infarction (MI). Under base-case assumptions, compared to standard coverage, three
years of full coverage will reduce mortality and reinfarction rates and will save $5,974 per
patient. Our analysis suggests that covering combination therapy for such patients will save
both lives and money. [Health Affairs 26, no. 1 (2007): 186–194; 10.1377/hlthaff.26.1.186]

A
n u m b e r o f medications have dem-

onstrated efficacy for the secondary
prevention of coronary heart disease

(CHD)–related events.1 Taken in combina-
tion, aspirin, beta-blockers, angiotensin-
converting enzyme (ACE) inhibitors, and
statins have been estimated to reduce the rel-
ative risk of CHD mortality by 80 percent,
compared with placebo.2 These medications
continue to be greatly underused.3

The cost of prescription drugs borne by pa-
tients is an important cause of medication
underuse, even among patients with drug cov-

erage.4 In a study of patients enrolled in fifty-
two health plans, doubling patient copay-
ments resulted in a 34 percent reduction in the
use of lipid-lowering agents and a 26 percent
reduction in use of antihypertensives.5 These
data suggest that reducing patients’ out-of-
pocket costs could increase the use of preven-
tive cardiovascular drugs. In fact, the incre-
mental cost of “full coverage” (that is, eliminat-
ing patient cost sharing) for secondary
prevention medications provided to patients
after myocardial infarction (MI) could be en-
tirely offset by the cost savings of additional
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clinical events that are averted. A similar con-
cept was demonstrated in a recent analysis of
the use of ACE inhibitors in diabetics.6 Ac-
cordingly, we sought to assess the clinical and
economic implications of providing aspirin,
beta-blockers, ACE inhibitors, and statins
(“combination pharmacotherapy”) to post-MI
patients without cost sharing.

Study Data And Methods
� Analytic model. We created a model to

estimate anticipated changes in event rates
and health care spending if combination phar-
macotherapy were provided without any out-
of-pocket cost to patients age sixty-five and
older who have some drug coverage and were
discharged after hospitalization for MI.7 We
conducted our analysis from the perspective of
a typical insurer that provides coverage for
both medications and medical care.

To assess the potential benefit of full cover-
age, we used observed post-MI rates of death,
reinfarction, nonfatal stroke, readmission for
congestive heart failure (CHF), and medica-
tion adherence, and estimates of the treatment
effect of combination pharmacotherapy to cal-
culate the expected number of events that
would occur if post-MI patients did not re-
ceive any secondary prevention. From these
untreated rates and estimates of how much
eliminating cost sharing improves adherence,
we calculated the number of events that
would be observed with full coverage.

The incremental costs of expanded cover-
age were estimated by comparing the cost of
drugs and clinical events currently faced by in-
surers with those that would be incurred with
full coverage. Drug costs were calculated as
the product of the actual drug costs, the pro-
portion of costs typically paid by insurers, and
the proportion of patients that adhere to ther-
apy. Event costs were calculated as the prod-
uct of event costs and estimated event rates. As
such, insurers’ costs increase as they pay a
greater proportion of medication costs and as
patients fill more prescriptions; insurers’ costs
decrease as patients experience fewer events.

� Baseline inputs. We estimated the abil-
ity of combination pharmacotherapy to reduce

CHD-related events from the literature.8 We
estimated current adherence from a World
Health Organization (WHO) study of patient
adherence with long-term therapies.9 We ob-
tained the change in drug usage resulting from
elimination of copayments from Dana
Goldman and colleagues.10 Current rates of
post-MI reinfarction, stroke, and CHF were
measured using Medicare claims data.11

Cost data for combination pharmacother-
apy were obtained from a major online phar-
macy, drugstore.com. Patients were assumed
to pay an average of 32 percent of medication
costs at present.12 The cost of care attributable
to post-MI events were derived from Allison
Rosen and colleagues.13 Costs associated with
CHF were obtained from Lawrence Liao and
colleagues.14 We ignored the cost of death, re-
infarction, stroke, or CHF that did not result
in hospitalization.

� Base-case and conservative-case
analyses. We performed two primary analy-
ses. In the base-case analysis, we used the in-
puts described above (see Exhibit 1). A conser-
vative-case analysis used more cautions
estimates for our most speculative estimates.15

� Sensitivity analyses. We performed
four sets of sensitivity analyses. First, one-way
sensitivity analyses varied inputs using the
ranges presented in Exhibit 1. Second, two-
way sensitivity analyses assessed the simulta-
neous impact of our estimated treatment ef-
fects and other primary assumptions.16 Third,
we assessed the impact of changing the combi-
nation pharmacotherapy regimen to include
medications thought to have greater efficacy in
reducing post-MI events or increasing medica-
tion adherence, but at a higher cost.17 Finally,
we evaluated the impact of extending the time
horizon of full coverage for up to ten years.

Study Results
Under base-case assumptions, full coverage

is expected to increase compliance from 50
percent to 76 percent. For every 100 post-MI
patients, this would result in 1.1 fewer deaths,
13.1 fewer nonfatal MIs, 1.2 fewer nonfatal
strokes, and 6.6 fewer readmissions for CHF
than with current coverage (Exhibit 2). Ex-
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panded coverage would cost insurers an aver-
age of $644 more per patient but would avert
$6,770 in event-related costs on average. There-
fore, insurers would save $5,974 per patient.

Under conservative-case assumptions, full
coverage would increase compliance from 50
percent to 63 percent and result in 0.4 fewer
deaths, 5.7 fewer nonfatal MIs, 0.5 fewer non-
fatal strokes and 1.8 fewer nonfatal CHF read-
missions per 100 post-MI patients. Coverage
would cost insurers an average of an additional
$550 per patient but would avert an average of
$1,731 in event-related costs. Therefore, under
conservative assumptions, full coverage for
combination pharmacotherapy would save
lives and money.

� Sensitivity analyses. Our findings are
robust to all of our base-case assumptions in
one-way sensitivity analyses. Using conserva-
tive-case inputs, full coverage is cost saving if
at least 2.5 percent more patients adhere to
therapy, if event costs and event rates are at
least 30 percent of baseline inputs, and if drugs
costs are $6,100 or less for three years of ther-
apy. Similarly, full coverage will save money if
treatment effects are at least 38 percent of con-
servative-case estimates; insurers’ costs will
be reduced if combination pharmacotherapy
reduces the relative risk of nonfatal rein-
farction by 44 percent or more, compared with
placebo (Exhibit 3). Two-way sensitivity anal-
yses yielded similar results. For example, full
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EXHIBIT 1
Baseline Assumptions: Economic Analysis Of Combination Therapy After Myocardial
Infarction (MI)

Base-case
estimates

Conservative-
case estimates

Sensitivity
range tested

Benefit of combination therapy (relative risk
reduction vs. placebo)

Death (fatal MI, stroke, or CHF)
Nonfatal MI
Nonfatal stroke
Nonfatal CHF readmission

75%
86
74
57

62%
79
71
35

33%–400% of base- or
conservative-case
estimates

Percentage of patients who are fully adherent
with therapy

Incremental percentage of patients who become
adherent with full drug coverage

50%

26%

50%

13%

10%–100%

1%–26%

Observed three-year post-MI event rates
Fatal MI
Fatal stroke
Fatal CHF
Nonfatal MI
Nonfatal stroke
Nonfatal CHF readmission

3.1%
0.3
0.2

33.4
4.0

31.8

3.1%
0.3
0.2

33.4
4.0

31.8

25%–200% of base- or
conservative-case
estimates

Event costs
Fatal MI
Fatal stroke
Fatal CHF
Nonfatal MI
Nonfatal stroke
Nonfatal CHF readmission

$38,471
34,961
25,140
33,724
22,112
25,140

$25,391
23,074
16,593
22,258
14,593
16,593

25%–200% of base- or
conservative-case
estimates

Rx costs per person, three years
Proportion of Rx costs paid by insurer

$1,895
68%

$1,895
68%

$1,000–$8,000
10%–90%

SOURCES: Flather et al., “Long-Term Ace-Inhibitor Therapy”; Goldman et al., “Pharmacy Benefits”; Hippisley-Cox and Coupland,
“Effect of Combinations of Drugs”; Liao et al., “Costs for Heart Failure”; Rosen et al., “Cost-Effectiveness of Full Medicare
Coverage”; Wald and Law, “A Strategy”; and World Health Organization, Adherence to Long-Term Therapies. See text endnotes
for full citations.

NOTES: See text for details. CHF is congestive heart failure.
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EXHIBIT 2
Estimated Health Effects And Insurer Costs From Three Years Of Drug Insurance
Under Current And Full-Coverage Drug Plans For Combination Pharmacotherapy

Base case Conservative case

Current
coverage

Full
coverage Difference

Current
coverage

Full
coverage Difference

Average three-year event rates
Fatal MI
Fatal stroke
Fatal CHF
Nonfatal MI
Nonfatal stroke
Nonfatal CHF readmission

3.1%
0.3
0.2

33.4
4.0

31.8

2.1%
0.2
0.1

20.3
2.8

25.2

1.0a

0.1
0.1

13.1
1.2
6.6

3.1%
0.3
0.2

33.4
4.0

31.8

2.7%
0.3
0.2

27.8
3.6

30.0

0.4a

0.03
0.0
5.7
0.5
1.8

Average insurer costs per patient
Drug expenditure
Event-related costs
Total

$ 644
21,498
22,428

$ 1,440
14,729
16,808

$ 796
–6,770
–5,974

$ 644
14,189
15,119

$ 1,194
12,458
14,181

$ 550
–1,731
–1,181

SOURCE: Authors’ analyses of economic impact of full coverage for combination pharmacotherapy.

NOTE: Negative numbers represent net savings from the health plan’s perspective.
a Percentage points.

EXHIBIT 3
One-Way Sensitivity Analysis, Under Conservative-Case Assumptions, Of The Impact Of
Treatment Effect From Combination Pharmacotherapy With Respect To Nonfatal
Reinfarction On Three-Year Insurer Costs

SOURCE: Authors’ analyses of economic impact of full coverage for combination pharmacotherapy.
NOTES: All variables other than the RRR associated with treatment are held constant. RRRs greater than the threshold value
(dark arrow) result in reductions in insurer costs. Also indicated is the RRR for combination therapy used in the model (light
arrow). MI is myocardial infarction.
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coverage will be cost saving for all situations
where combination therapy is associated with
a 30 percent or greater reduction in post-MI
events compared to placebo and where adher-
ence improves by 5 percent or more.18 Altering
the combination pharmacotherapy regimen to
include drugs of greater cost but also greater
efficacy or those that should result in greater
compliance had a modest influence on the re-
sults, although in all cases, therapy still led to
net cost savings (Exhibit 4). Finally, providing
full coverage for ten years would still be cost
saving for the entire time horizon ($5,822 per
beneficiary under base-case assumptions), al-
though yearly costs transition from cost saving
to cost increasing after three to five years (Ex-
hibit 5).

Discussion
This analysis suggests that providing full

coverage for combination pharmacotherapy to
insured post-MI patients could simulta-
neously save lives and money and that the
magnitude of such savings could be substan-
tial. Based on our base-case analysis, eliminat-
ing out-of-pocket drug costs for combination
pharmacotherapy for the 423,000 Americans
with drug insurance who will experience their
first MI in 2006 would save 4,736 lives and
would save insurers more than $2.5 billion.19

Our results highlight the reductions in
treatment costs that might be achieved by re-
ducing barriers to the use of preventive medi-
cations. A similar benefit has been demon-
strated for other conditions, including
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EXHIBIT 4
Estimated Health Effects And Insurer Costs From Three Years Of Coverage With Full
Coverage For Various Therapeutic Regimens

Events averted per 100 post-MI patients

Cost
difference ($)Regimen Mortality

Nonfatal
MI

Nonfatal
stroke

Nonfatal CHF
readmission

Basic (Regimen A)
Base case
Conservative case

1.1
0.4

13.1
5.7

1.2
0.5

6.6
1.8

–5,974
–1,181

Regimen B
Base case
Conservative case

1.2
0.5

13.7
6.1

1.3
0.5

–3,299
–126

Regimen C
Base case
Conservative case

1.3
0.5

15.6
6.8

1.5
0.5

7.9
2.1

–6,706
–1,147

Regimen D
Base case
Conservative case

1.3
0.5

15.6
6.8

1.5
0.5

7.9
2.1

–7,144
–1,442

Regimen E
Base case
Conservative case

1.2
0.4

13.3
5.8

1.3
0.5

7.0
2.0

–5,785
–992

Regimen F
Base case
Conservative case

1.2
0.5

13.8
6.1

1.4
0.5

7.9
2.5

–4,820
–205

Regimen G
Base case
Conservative case

1.8
1.1

19.8
9.0

2.0
0.8

12.3
4.3

–6,631
–208

SOURCE: Authors’ analyses of economic impact of full coverage for combination pharmacotherapy.

NOTES: The basic regimen consists of metoprolol 50 mg twice daily, lovastatin 40 mg daily, enalapril 20 mg twice daily, and
aspirin 81 mg daily. The other regimen changes are described in detail in Note 17 in the text. Changes in event rates and costs
are being compared with those of patients receiving these regimens under current levels of insurance. Negative numbers
represent net cost savings from the health plan’s perspective. MI is myocardial infarction. CHF is congestive heart failure.



diabetes and hyperlipidemia, which like MI
have treatments that are highly effective, rela-
tively inexpensive, and greatly underused.20

Accordingly, large employers and insurers have
begun experimenting with the selective reduc-
tion of copayments and have found very favor-
able short-term economic returns.21

� Insurer incentives. Because of the frag-
mented nature of the U.S. health care system,
many insurers feel little incentive to adopt
similar “benefit-based” formularies.22 Patients
frequently switch insurers because of changes
in employment or adverse selection. Thus, in-
surers face the possibility that they might bear
much of the cost of preventive therapy while
other insurers reap the savings from averted
clinical events. However, our analysis suggests
that insurers garner benefits within the first
year of full coverage after an MI and should
have sufficient incentive to provide full cover-
age for combination pharmacotherapy, at least
in the short to medium run.

Because the implications of insurance
“churning” are largely irrelevant in systems
with single-payer comprehensive coverage,

our results have even clearer implications for
Medicare. Assuming that Part D covers an av-
erage of 37 percent of beneficiaries’ drug costs,
under base-case assumptions, we estimate
that providing post-MI Medicare beneficiaries
with full coverage for combination pharmaco-
therapy will save more than $5,600 per patient
over a three-year period.23

� Analytic assumptions. It is reassuring
that our results are robust to many of our
model assumptions. Full coverage will reduce
costs over longer and shorter time horizons
than we primarily considered, if treatment ef-
fects are smaller than assumed and if adher-
ence rates are lower than projected. Similarly,
although conservative assumptions decrease
the magnitude of the potential improvements
in health and savings, full coverage still saves
lives and money. Nevertheless, our models rely
on some inputs whose magnitudes are uncer-
tain. The true benefit of combination pharma-
cotherapy has not been tested in a randomized
controlled trial (RCT) and has been debated in
the literature.24 Our models indicate that full
coverage is cost saving as long as the relative
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EXHIBIT 5
Sensitivity Analysis Of The Impact Of The Duration Of Full Coverage On Changes In
Insurer Costs For Combination Pharmacotherapy After Myocardial Infarction (MI)

SOURCE: Authors’ analyses of economic impact of full coverage for combination pharmacotherapy.
NOTES: Graph lines represent average cumulative change in costs; see text for details about base-case and conservative-case
assumptions. Future costs and events were discounted at a rate of 5 percent. We assumed that after the fourth post-MI year, the
relative risk reduction of clinical events from combination therapy decreased by 50 percent per year until therapy was no longer
associated with any further treatment benefit.
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risk reduction from combination pharma-
cotherapy is as little as 40 percent of our con-
servative-model inputs. By way of comparison,
this is equivalent to the relative risk reduction
over placebo expected from statin therapy
alone without the other constituents of com-
bination therapy as obtained from conserva-
tive-case estimates of the RCT literature.25

Similarly, the proportion of people who will
remain adherent with therapy once out-of-
pocket costs are removed has not been fully
evaluated. Existing analyses of cost-related
drug underuse are confounded by selection
bias: People who are eligible for benefits or
choose to pay for them might differ in impor-
tant ways from those who do not. Accordingly,
our results call for the more rigorous evalua-
tion of whether full coverage for some condi-
tions is as attractive as it appears to be. To
overcome the limitations of existing data,
these studies should be randomized or quasi-
experimental in design; should evaluate a se-
ries of “candidate conditions” such as MI, dia-
betes, and CHF; and should be replicated in
insurance markets of different structures.

Although the primary focus of our analysis
was the increment in adherence and the resul-
tant improvement in outcomes that specifi-
cally results from the elimination of cost shar-
ing, there are clearly other ways to improve
outcomes and adherence. In our sensitivity
analyses, we found that the number of lives
saved and events averted might be higher for
alternative therapeutic regimens, such as high-
dose statins and extended-release metoprolol,
while cost savings are maintained. Accord-
ingly, an evaluation of full coverage should also
assess the impact of which specific drugs are
prescribed. In the case of combination phar-
macotherapy, this will mean determining
whether insurers should provide full coverage
for all ACE inhibitors, beta-blockers, and sta-
tins or for only selected agents.

� Study limitations. Our analysis is sub-
ject to several other limitations. First, although
we explored providing coverage for longer
time frames in our sensitivity analysis, we did
not consider a lifetime horizon, and we did not
estimate changes in quality of life. Since many

of the events that are prevented by combina-
tion pharmacotherapy occur in the months
following an MI, evaluating a short time hori-
zon is probably reasonable. It is, of course,
likely that other conditions could arise be-
cause of averted death or reinfarctions; the
clinical and economic costs associated with
these could reduce the magnitude of benefit
from combination pharmacotherapy in the
long run.

Second, we performed our analysis from the
perspective of a typical health insurer, to make
the business case for aligning insurers’ incen-
tives and patients’ health outcomes in cover-
age decision making. As a result, we did not
take a societal perspective, as is often recom-
mended for cost-effectiveness analyses.26 For-
tunately, the societal case for free post-MI
drugs is much easier to make, because society
does not require life-saving interventions to be
cost saving. Removal of financial barriers to
highly effective preventive medications would
also likely lead to more equitable distribution
of health care services.

Finally, we did not evaluate the impact of
providing insurance coverage to those who
now lack it. Doing so would result in sizable
increases in drug costs faced by insurers; how-
ever, it would likely also induce a much greater
number of currently nonadherent patients to
begin using these drugs than among the cur-
rently insured population that we assessed.

I
n c o nc lu s i o n, e l i m i nat i n g out-of-
pocket costs for post-MI combination
pharmacotherapy among insured patients

has the potential to simultaneously save many
lives and substantial medical costs. Our anal-
ysis supports calls to reconsider how drug
formularies and insurance companies struc-
ture their benefits, especially for medications
of proven efficacy that are greatly underused.

Elliott Antman is a member of the TIMI Study Group,
which receives grant support for clinical trials from
Pfizer, BMS, Merck, COR, Schering-Plough, and
Sanofi-Aventis. Sebastian Schneeweiss is funded by the
Agency for Healthcare Research and Quality (Grant
no. 2-R01-HS10881).
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