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The Use Of Generic Drugs
In Prevention Of Chronic Disease
Is Far More Cost-Effective Than
Thought, And May Save Money

ABSTRACT In this article we highlight the important role that medication
therapy can play in preventing disease and controlling costs. Focusing on
coronary artery disease, we demonstrate that prevention, with the
appropriate use of generic medications, appears far more cost-effective
than previously documented, and it may even save on costs. For example,
an earlier study estimated that reducing blood pressure to widely
established clinical guidelines in nondiabetic patients cost an estimated
$52,983 per quality-adjusted life-year if a brand-name drug was used.
However, we estimate that the cost is just $7,753 per quality-adjusted
life-year at generic medication prices. As the nation attempts to find
strategies to improve population health without adding to the
unsustainably high cost of care, policy makers should focus on ensuring
that patients have access to essential generic medications.

C
hronic disease accounts for the over-
whelmingmajority ofUShealth care
costs.1 Appropriate medical man-
agement of chronic disease can im-
prove health outcomes and reduce

downstream health care costs.2 Patients with
chronic diseases are frequently managed with
ongoing pharmacologic therapy. Better delivery
of cost-effective pharmaceutical care may be one
important approach to containing cost while
maintaining high-quality care.
Over the next three years, increasing numbers

of patents for commonly prescribed chronic dis-
ease medications are expected to expire, and
many classes of drugs will soon have highly ef-
fective generic alternatives that provide low-cost
options for chronic disease management. Yet
these low-cost generic options are often over-
looked in analyses of the cost-effectiveness of
chronic disease management.
Published analyses of cost-effectiveness gener-

ally are based on the cost of brand-name drugs.
As a result, an exhaustive review of a registry of
published cost-effectiveness analyses of preven-

tive therapies concluded that although appropri-
ate preventive drug therapy offers meaningful
healthbenefits, it does so at great cost to society.3

These conclusions were based entirely on the
cost of brand-name medications.
A highly publicized 2008 study by Richard

Kahn and colleagues, which was endorsed by
both the American Heart Association and the
American Diabetes Association, offers another
example.4 The authors used brand-name medi-
cation costs in their analysis of the cost-effective-
ness of strategies to prevent adverse outcomes
associated with cardiovascular disease and dia-
betes in the United States. They concluded that
up to 244 million quality-adjusted life-years
could be gained over thirty years in the United
States with appropriate preventive care, but that
“most prevention activities are expensive when
considering direct medical costs.”4(p576)

In this article we examine the cost-effective-
ness of generic medications for chronic disease
prevention. First, we describe recent and forth-
coming instances in which drugs have come off
patent and generic equivalents have come on the
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market. By 2012 these developments will pro-
duce a full range of generic options in many
therapeutic categories.
Next, using cardiovascular disease as an exam-

ple, we explore more carefully the potential cost
savings of generic drug use.We used the study by
Kahn and colleagues as a basis for this work,
substituting reasonable generic alternatives
and their associated prices in the analysis. We
surveyed the cost-effectiveness literature to iden-
tify published thresholds that demarcate when
preventive cardiovascular medications save
costs. The exercise allowedus to explorewhether
the use of generics can reduce overall health care
outlays while improving cardiovascular out-
comes. We found that the broad adoption of
generic medications, when clinically appropri-
ate, offers a clear way to improve the value of
health care.

Availability Of Generic Medications
Pharmaceutical manufacturers produce medica-
tions whose patent rights enable them to main-
tain a monopoly on production for a restricted
period of time. This monopoly enables manufac-
turers to recoup the costs associated with the
discovery of useful medications. Because the
process of developing and testing medications
takes such a long time, the government allows a
twenty-year monopoly and specifies the process
for generic entry into the marketplace under the
Drug Price Competition and Patent Term Resto-
ration Act of 1984 (usually referred to as the
Hatch-Waxman Act). These brand-namemedica-

tions, sold under monopoly, are the primary
source of profits for drug manufacturers.
Once a patent expires, other manufacturers

canmarket generic versions of the original drug,
and the price for the medication drops enor-
mously.5 Thus, the cost of pharmaceutical thera-
pies should decrease over time, unless much
more efficacious brand-name medications con-
tinuously replace older ones, and patients are
switched to these new drugs.
Such is not the case today. Great advances in

understanding the physiological basis of disease
in the 1960s gave way to pharmacological ad-
vances of the 1970s and 1980s. Many of these
medications have now “gone generic,” and still
others will follow over the next few years. The
best example is Lipitor, the highest-revenue-
producing medication in the United States.
The Lipitor patents, held by Pfizer, lapse in
2011.6 In 2012 the second-largest-revenue-
generating medication, Plavix, goes generic.6

Exhibit 1 shows the value of medications that
become available as generics between 2010 and
2013. At the same time, the pipeline for non-
biologic medications that could become “block-
buster” sellers appears relatively dry, and many
newbrand-name agents are only third- or fourth-
tier selections for physicians.
The result is that many key classes of pharma-

cotherapy, excluding the so-called specialty or
biologic drugs, will soonhave acceptable generic
alternatives. Although some physicians have
complaints about generics’ quality, the scientific
literature indicates no inferiority of clinical
efficacy.7 Increasingly, clinical guidelines are
encouraging more frequent screening and ear-
lier treatment for chronic disease, leading more
patients, particularly in an aging population, to
require more frequent chronic medication
therapy. So, in a health care system strapped
for resources, physicians will increasingly use
generics, and patients will have to expect that
most of their medications will be generic.

The Cost Of Drug Therapy To
Prevent Cardiovascular Disease
Prevention of cardiovascular disease, the most
common cause of death in the United States, is
central to any policy discussion about overall
health care costs. Approximately eighty million
Americans have some formof cardiovascular dis-
ease, and related annual health care costs in the
United States are more than $475 billion.8

Preventing cardiovascular disease can be
largely accomplished with low-cost genericmed-
ications. National guidelines for the manage-
ment of hypertension and diabetes recommend
generic medications as first-line therapy for

Exhibit 1

Expected Patent Expirations For Medications With Annual Sales Greater Than $1 Billion,
2010–13

Taxotere

Aricept

Flomax

Lipitor

Zyprexa

Tricor

Advair Diskus

Levaquin

Actos

Geodon

Diovan HCT

Diovan

Singulair

Plavix

Lovenox

Lexapro

Seroquel

Aciphex

OxyContin

SOURCES IMS Health, Goldman Sachs.
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most patients.9,10 Guidelines for the treatment of
high cholesterol are agnostic as to the choice of
statins, as long as patients reach their choles-
terol management goals.11

Most large pharmacy chains have lists of
generic medications that can be purchased for
five dollars or less a month—generally less than
fifty dollars annually in total costs per medica-
tion. All of these lists include first-line medica-
tions to prevent cardiovascular disease in the
management of hypertension (thiazide diu-
retics, angiotensin-converting enzyme inhibi-
tors, and beta-blockers), diabetes (biguanides
and sulfonylureas), and hypercholesterolemia
(older statins). Exhibit 2 lists major drug classes
to prevent cardiovascular disease, and available
generic drugs in those classes.
One additional consideration is that combina-

tion medications, which simplify therapy by
combining twodistinct treatments (for example,
a diabetes drug combined with a blood pressure
medication), can lead to greater use of brand-
name medications and increased medication
costs, because brand-name medications often
are components of combination medications.

Current Prices In their assessment of the
cost of preventing cardiovascular disease, Kahn
and colleagues used person-specific data from a
representative database in the United States to
assess potential candidates for nationally recom-
mended preventive activities. The authors then
applied a mathematical model to simulate the
effect of each preventive activity on the cost
and health burden of cardiovascular disease over
thirty years.
The cost inputs used in the model did not

accurately reflect medication prices in the
marketplace. The cost of statin therapy to lower
low-density lipoprotein cholesterol in low-risk
patients to a stated goal was quoted at $1,082
annually; statin costs for higher-risk patients
were estimated at $1,543 per year. However,
many patients can be adequately treated with
generic statins at a fraction of that cost.
Similarly, in the 2008 analysis, annual treat-

ment with an angiotensin-converting enzyme
inhibitor was estimated at $1,238 a year for both
diabetic and nondiabetic patients, and medica-
tion costs for glucose control in diabetic patients
were estimated at $3,150 a year. Again, medica-
tion management could cost far less with the
use of generics. Angiotensin-converting enzyme
inhibitors—an important class for the manage-
ment of hypertension—are available generically
at very low cost.Metformin is recommended as a
first-line therapy for most diabetics, and sul-
fonylurea agents, as an appropriate second-line
therapy for most diabetics. Both of these are
available at very low cost.

Recalculating Costs With Generic Prices
The study by Kahn and colleagues specifically
identified annual cost inputs for medications,
physician visits, and lab tests for each preventive
activity.4 By adjusting the annual medication
costs to reflect current generic prices, without
altering any of the other health care costs, we
recalculated the cost per quality-adjusted life-
year of each preventive intervention, assuming
prescribing decisions consistent with widely ac-
cepted guidelines.
To estimate current medication costs, we used

the Centers for Medicare andMedicaid Services’
federal upper limit prices, which represent the
highest amount Medicaid can be charged for
generic medications.12 We identified the most
commonly prescribed drug on the federal upper
limit list for each class in this analysis, and we
assigned an annual cost by calculating the mean
of the available doses on the federal upper limit
list and adding twodollars amonth for a dispens-
ing fee (Exhibit 3).13 To manage cholesterol in
high-risk patients, we assumed that the highest
dose of pravastatin would be used.
After the cost inputs for the populations of

patients modeled by Kahn and colleagues are
updated, preventive care using generics appears
far more cost-effective than was previously de-
scribed in Kahn’s original study (Exhibit 3).

Exhibit 2

Generic Availability In Major Drug Classes Used To Prevent Cardiovascular Disease

Disease and drug class (example)
Generic availability
in class

Diabetes

Sulfonylureas (glyburide, glipizide) Yes
Biguanides (metformin) Yes
Thiazolidinediones (pioglitazone) No
Meglitinides (repaglinide) No
Others (Byetta, Januvia) No

Cholesterol management

Statins (simvastatin, pravastatin) Yes
Fenofibrates Yes
Niacin Yes
Bile-acid sequestrants (cholestyramine) Yes

Hypertension management

Beta-blockers (atenolol, metoprolol) Yes
Angiotensin-converting enzyme inhibitors (lisinopril, captopril) Yes
Calcium channel blockers (amlodipine, diltiazem) Yes
Thiazide diuretics (hydrochlorothiazide) Yes
Alpha blockers (clonidine, doxazosin) Yes
Aldosterine antagonists (spironolactone) Yes
Loop diuretics (furosemide) Yes
Angiotensin receptor blockers (losartan) Yes
Anti-platelets (clopidogrel) Noa

Anti-platelets (aspirin) Yes
Nitrates (isosorbide dinitrate) Yes

SOURCE See Note 6 in text. aPatent expires in 2012.
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For example, reducing blood pressure to
widely established clinical guidelines9 in non-
diabetic patients costs $7,753 per quality--
adjusted life-yearwithgenericmedication versus
$52,983 described in the study by Kahn and col-
leagues. Reaching American Diabetes Associa-
tion goals for glucose control would cost only
$1,022perquality-adjusted life-yearwithgeneric
pricing compared with $48,759 reported in the
2008 study (Exhibit 3).

Cost-Saving Thresholds In The
Published Literature
To quantify better the cost-savings potential of
preventive use of generic medications, we re-
viewed cost-effectiveness studies of preventive
therapy (details are provided in the online Ap-
pendix).14

We found that overall, there is substantial
variation in the reported cost thresholds where
medication therapy to prevent cardiovascular
disease becomes cost saving (see Appendix
Exhibit).14 However, generic therapies appear
to be extremely cost-effective and potentially
cost saving at current prices. Many cost-effec-
tiveness studies of prevention suggest that
generic medications can save lives and reduce
costs, because their price is less than some pub-
lished thresholds for cost savings. Cost savings
result when the use of generic therapies reduce
downstream complications and the use of health
services that outweigh the cost of the medica-
tions themselves.

Discussion
The Importance Of Generic Medications Pre-
ventive cardiovascular pharmaceutical care, us-
ing generic medications, has the potential to
both save lives and reduce overall costs for the
health care system. As the nation struggles to
find strategies to improve population health
without adding to the unsustainably high cost
of care, policy makers should focus on ensuring
that patients have access to essential generic
medications. Not all chronic conditions can be
managed sufficiently with generics alone. How-
ever, we believe that the example of cardio-
vascular disease is instructive as policy makers
prioritize efforts to expand coverage while
reducing costs.
Payers and pharmacy benefit managers have

attempted to move patients to generic medica-
tions for years, to lower costs for employers and
individuals. Virtually all payers have imple-
mented a tiered pharmacy benefit structure that
charges patients more for brand-name than
generic medications,15 which has led to greater
use of generic drugs.16 Strategies such as requir-
ing prior authorization for certain drugs and
step therapy, which requires that patients start
with the most cost-effective and safest drug
therapy before moving to costlier medications,
have been widely implemented, reducing unnec-
essary use of expensive brand-name medi-
cations.17

Generic substitution laws have been imple-
mented in all states to simplify generic use,
although variations in those laws lead to varied
rates of generic adoption.18 Specifically, states
that require patient consent prior to generic sub-
stitution have lower generic substitution rates

Exhibit 3

Recalculated Costs Of Generic Treatment Versus Brand-Name Treatment

Intervention

Medication
costs per year
used in 2008
study ($)

Total costs
per year
used in
2008 study
($)

Cost-
effectiveness
reported in
2008 study
($ per QALY)

Generic
medication
costs per
year, FUL
pricing ($)

Recalculated
total costs per
year, generic
pricing ($)

Recalculated
cost-
effectiveness,
generic pricing
($ per QALY)

Lower LDL to <160 in low-risk people 1,082 1,281 272,061 129 328 47,225

Lower LDL to <130 in high-risk people 1,543 1,816 83,327 152 425 1,7084

Lower LDL to <100 in people with CAD 1,543 2,140 39,130 152 749 9,636

Lower blood pressure in nondiabetics 1,238 1,582 52,983 45 389 7,753

HbA1C control in diabetics 3,150 3,564 48,759 130 543 1,022

Lower blood pressure in diabetics 1,238 1,582 25,317 45 425 3,131

Lower LDL in diabetics 1,543 2,140 67,199 152 278 19,231

Reduce fasting glucose to < 100 mg=dL 524 732 17,428 70 278 7,306

SOURCE See Notes 4 and 12 in text. NOTES QALY is quality-adjusted life-year. FUL is federal upper limit. LDL is low-density lipoprotein. CAD is coronary artery disease.
HbA1C is a hemoglobin test used to measure glucose levels.
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than those states that do not require consent.18

Continued Resistance Despite these efforts,
somephysicians andpatients remain resistant to
the use of generics and harbor suspicions about
them.19,20 A recent survey of physicians suggests
that approximately one-fourth of respondents
expressed concern about the efficacy and safety
of generic drugs.19

Similarly, althoughpatients broadly recognize
that generics offer greater value than brand-
name medications and endorse greater generic
use for the US population generally, only a
minority prefer to use generics themselves.20

As a result, one recent study demonstrated that
nearly 5 percent of all prescriptions writtenwere
designated “dispense as written” by either physi-
cians or patients, which suggests that they de-
manded the brand-name therapy. The cost of
dispense-as-written requests was estimated at
more than $7 billion annually in the United
States.21

Beyond generic substitution, patients may be
more resistant to therapeutic interchange,
where a generic medication is substituted for a
similar, but not identical, brand-name product
to treat the same condition. Some of these per-
ceptions may be related to effective marketing
campaigns from brand-name drug makers. Pre-
vailing perceptions by patients and providers
highlight an important opportunity for payers
and policy makers to target educational cam-
paigns to promote generic acceptability.
We should note that physicians also have a

fiduciary role to play. A recent analysis of medi-
cal ethics22 suggests that physicians have a
responsibility to reduce health care costs wher-
ever possible. Certainly, the use of generic med-

ications is part of that responsibility. Educating
physicians about the use of generics will no
doubt also allay patients’ concerns.
Relevance To Health Reform Efforts to im-

plementhealth reformaim toboth expand cover-
age and contain costs. Policies to improve access
to essential generic medications should be cen-
tral to that effort. Provisions in thehealth reform
legislation to fill the Medicare Part D coverage
gap, or so-called doughnut hole, have begun to
take effect. However, policies that discount
brand-name medications and do not promote
access to generic medications seem counter-
intuitive and may not encourage cost-effective
medication use or adherence to therapy.23

As we consider approaches to restructure fun-
damentally the way we pay for health care
through accountable care organizations, provid-
ers and policy makers will increasingly be
responsible for determining how to invest pre-
cious resources to improve health. Accordingly,
we must not lose sight of the importance of af-
fordable chronic disease therapy.
Accountable care organizations will have the

responsibility to encourage the use of generics.
They, patients, and arguably the public at large
will benefit from reduced prescription drug pric-
es, while also improving adherence to essential
medications and reducing costs related to com-
plications of chronic disease. Physicians must
develop better lines of communication with re-
tail pharmacies and pharmacy benefit managers
so that they can assist in identifying more cost-
effective generic options for patients.
Policy options that limit use of the dispense-

as-written designationor that eliminate theneed
for patient consent prior to generic substitution
couldhave adramatic effect ongenericuse.Addi-
tionally, the implementation of electronic pre-
scribing should encourage the greater use of ge-
nerics. Better real-time decision support will be
an important tool to use in identifying patient
cost-sharing requirements andencouragingdoc-
tors to initiate generic options.
Patient and physician education about ge-

nerics and the use of financial incentives to pro-
mote their use should also be considered. No
matter who holds the financial risk for illness,
using generic medications to prevent, forestall
progression of, and treat chronic disease has to
be a key part of patient management in a more
cost-effective health care system. ▪
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