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Quality-assurance initiatives encourage adherence
to evidenced-based guidelines for the management
of particular diseases and ensure that such adher-
ence is monitored.1-3 The best of these guidelines,
developed by national organizations, systematical-
ly collect the available evidence regarding a given
disease and provide recommendations, including
the use of multidrug regimens, for the treatment of
patients with that disease.4-8 The goal is to maxi-
mize benefits to patients with specific diseases by
encouraging standardization among providers of
health care.1,2 The push for financial incentives
linked to performance will probably accelerate the
movement toward the guideline-driven prescrib-
ing of medications.1,2

The expected benefits, including the prevention
of disease-specific outcomes, deaths, and hospital-
izations, that are avoided because of adherence to
disease-specific guidelines for the prescribing of
medications have been well chronicled.2 No one
doubts the benefit, for example, of beta-blockers in
the prevention of recurrent myocardial infarctions7

or of angiotensin-converting–enzyme (ACE) in-
hibitors in retarding the loss of renal function.5

Some multidrug regimens clearly provide added
disease-specific benefits for at least some subpop-
ulations of patients, as compared with single-drug
therapy.4,5,8 

Less clear, however, are the long-term net bene-
fits and harm associated with the combination of
all medications that are taken in adherence to dis-
ease-specific guidelines for patients with several co-
existing health conditions. Since 20 percent of
Medicare beneficiaries have five or more chronic
conditions9 and 50 percent are receiving five or
more medications,10 this is not an inconsequential
concern. Consider, for example, the case of a
70-year-old woman who has the common combi-
nation of hypertension, myocardial infarction, de-
pression, diabetes mellitus, and osteoporosis. Ad-
herence to disease guidelines might require this

patient to take an aspirin, an ACE inhibitor, a beta-
blocker, a bisphosphonate, calcium, a diuretic, a se-
lective serotonin-reuptake inhibitor, a statin, a sul-
fonylurea drug, perhaps a thiazolidinedione, and
vitamin D.4-8 These guideline-driven medications
are taken in addition to prescription and over-the-
counter drugs for conditions such as allergies, pain,
dyspepsia, and insomnia. Viewing disease-specific
medication guidelines from this perspective raises
the question of whether what is good for the dis-
ease is always best for the patient.

All medications have the potential for harm as
well as benefit. Furthermore, evidence is emerging
that patients, particularly elderly patients and those
with multiple conditions, vary in regard to the
amount of importance they place on health out-
comes such as longer survival, the prevention of
specific disease events, and physical and cognitive
functioning, as well as in the amount of inconve-
nience and risk of adverse effects they are willing to
tolerate.11-15 The developers of guidelines recognize
that decisions about prescribing must be individu-
alized, with patients’ overall health taken into ac-
count. Nevertheless, one of the hallmarks of quality-
assurance programs is a reduction in the variation
of practice patterns among providers.1-3 It is diffi-
cult to separate inappropriate variation due to ne-
glect or ignorance on the part of providers from ap-
propriate variation due to the total disease burden
and the preferences of patients. A review of the evi-
dence underlying disease-specific guidelines helps
to explain the origin of the tension between the
standardized treatment of diseases and the individ-
ualized care of patients with multiple conditions.

Guidelines characteristically begin with a presen-
tation of the relative risk of death or of other ad-
verse outcomes associated with the target disease.
Diagnostic and therapeutic interventions, includ-
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ing medications, are recommended to decrease
these risks.4-8 The randomized, controlled trials
on which the recommendations are based typical-
ly provide evidence of modest reductions in the
relative risk of the disease-specific outcomes that
are associated with the use of individual medica-
tions and, in some cases, combinations of medica-
tions.16,17 Older patients and patients with multi-
ple health conditions have been excluded from
many evidence-generating randomized, controlled
trials.17,18 Arguments have been made for extrap-
olating the evidence from such trials to subpopu-
lations of elderly patients,19 but the generalizabil-
ity of the results to the types of patients who have
been excluded from trials because of their multi-
ple health conditions remains unknown for many
medications.17,18

Adverse events are evaluated with less rigor and
precision than are benefits in most randomized,
controlled trials.20 The mention of harm in guide-
lines is necessarily limited to a few well-known
effects of individual medications, such as the elec-
trolyte or renal abnormalities associated with di-
uretics or ACE inhibitors.4,8

Coexisting conditions are acknowledged in
guidelines if they increase the risks associated with
the target disease or affect its treatment or progno-
sis.4,5,7,8 The presence of coexisting diseases often
results in recommendations for additional medica-
tions, although selecting among medication op-
tions on the basis of specific combinations of
diseases may also reduce the total number of med-
ications required for multiple coexisting condi-
tions.4,5,7,8 Drug recommendations for patients
with multiple conditions are presented but rarely
rated in terms of priority. With notable exceptions
such as end-of-life care for patients with conges-
tive heart failure, the health preferences of patients
and the outcomes related to their quality of life are
seldom mentioned.8

The clinical trials supporting the medication rec-
ommendations that are included in guidelines are
conducted over a few months or a few years. The
short-term nature of the trials precludes the ability
to detect the benefit or harm associated with such
medications when consumed over decades for the
treatment of chronic diseases. The possible in-
crease in the severity of prostate cancer in patients
treated with finasteride, for example, was a fortu-
itous observation.21 How many other such unpre-
dictable consequences of medications have gone
undetected? The assumption that medications, ei-

ther individually or in combination, are well tolerat-
ed stems, at least in part, from a lack of effort to
prove otherwise. The potential for undetected ad-
verse long-term consequences is a particular con-
cern for patients with multiple conditions, who are
exposed to ever-increasing numbers of medications
and whose response to medications may be altered
by the presence of coexisting conditions.

The medication-related evidence underlying treat-
ment guidelines best addresses the short-term,
disease-specific benefits of individual medications,
and some combinations of medications, for persons
who resemble the participants in randomized, con-
trolled trials and who take their medications as pre-
scribed. Many important clinical questions remain
unanswered. For example, how is the adherence
to drug regimens affected by the need to follow
guidelines for the treatment of multiple coexist-
ing conditions? We know that patients take only
about half of their medications as prescribed and
that adherence decreases as the number of medi-
cations increases.22

Other compelling but unanswered questions
include the following: How much of what type of
benefit can be expected from various combinations
of medications, with what risk of various adverse
effects? Over what period of time? How is the ben-
efit-to-harm ratio altered in the face of multiple co-
existing conditions and medications? How are in-
dividual patients’ preferences incorporated into the
prescribing of guideline-driven medications in clin-
ical practice?

Guidelines and quality-assurance initiatives
largely ignore the issue of the marginal benefits of
multiple medications as recommended both with-
in and among various sets of guidelines. What add-
ed benefit (without added harm) does the seventh,
eighth, or ninth medication provide over the sec-
ond or third? What additional benefits, over what
expected time period, will accrue, for example, for
a 75-year-old man with depression, insomnia, hy-
pertension, chronic pain from arthritis, and diabe-
tes, when a thiazolidinedione is added to 10 preex-
isting medications? What is the additional risk of
adverse effects?

We know that increasing numbers of medi-
cations are associated with an increased risk of
adverse events.23 Although some classes of drugs
entail particularly high risks, the prevalence of ad-

unanswered questions
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verse events is roughly proportional to the frequen-
cy of their use. Cardiovascular drugs, for example,
account for about 25 percent of known adverse
events, probably because they are the most com-
monly prescribed class of drugs.24 The known re-
lationship between adverse events and multiple
medications should certainly prompt physicians to
balance the expected benefits with known adverse
events. The prevalence of problems associated with
multiple medications is probably underestimated,
since the available data reflect only the adverse ef-
fects that have already been characterized and not
the broader physical, cognitive, psychological, and
other effects that remain unknown and unex-
plored.

Individual medications that impart disease-spe-
cific benefits may be less beneficial, or even harm-
ful, when taken along with other medications by
patients with multiple coexisting conditions and
variable health outcomes. Few physicians would
advocate tight glucose control in patients with ter-
minal cancer. What about less obvious but more
common situations? Is a statin or beta-blocker, for
example, as part of an 11-drug regimen, likely to
provide greater benefit or greater harm to a 73-year-
old whose priority is maximal energy, strength,
and alertness today and who is willing to take on an
increased risk of myocardial infarction or stroke
over the next 5 or 10 years?

The proliferation of multidrug regimens de-
mands that we consider health priorities as well as
the marginal benefit and harm associated with all
medications when translating disease guidelines
into prescribing decisions for individual patients
with multiple health conditions. Such an evolution
from a disease-driven to a patient-driven focus re-
quires an investment in research and changes in
the development of guidelines, in the measure-
ment of quality, and in clinical decision making.

Expense and complexity notwithstanding, basic
and clinical research is needed to determine the
effects of multiple medications that act simulta-
neously and to decipher how these effects are al-
tered by genetic, physiological, disease-related,
and other factors.25 Multidrug regimens need to
be compared directly with simpler regimens in ran-
domized, controlled trials or in appropriately de-
signed observational studies.26,27 The full spec-
trum of patients expected to use the medications

should participate, including those with multiple
conditions who consume large numbers of drugs.
The evaluation of a broad range of carefully mea-
sured physical, psychological, cognitive, and oth-
er outcomes should be standard so that disease
guidelines and clinical decisions can integrate pa-
tients’ preferences and the tradeoffs patients are
willing to make in terms of the risk of various
health outcomes.

Transparency of the evidence, collaboration, and
integration are elements critical to high-quality
health care,1,2 and the incorporation of these ele-
ments into disease-specific guidelines could help
inform the prescribing of medications for pa-
tients with multiple conditions. Limiting the rec-
ommendations to regimens and subpopulations
of patients for which there is compelling evidence
that the benefit outweighs any harm would en-
hance the transparency of guidelines. This require-
ment might also encourage researchers to tackle
the complex questions discussed earlier. Studies
that show the benefit of one drug for one outcome
in selected patients are considered acceptable lev-
els of evidence and curb the motivation to invest
the time, expense, and effort necessary to conduct
the more complex studies needed.

Both benefit and harm could be presented on
absolute, rather than relative, scales or with mea-
surements such as the number needed to treat (or
harm), which are more appropriate for clinical in-
terpretation than are reductions in relative risk.13,28

For example, in the treatment of hypertension in
elderly patients, a 30 percent reduction in risk is
more transparently reported as a reduction in the
likelihood of a stroke during the next 10 years from
10 percent to 7 percent.29 If the data are available,
benefit and harm should be presented for various
categories of outcomes, subpopulations, and fol-
low-up times. The last ensures that the time frame
for an expected benefit is within a patient’s antici-
pated lifetime and also respects the fact that many
patients consider the amount of time that will
elapse until an expected outcome when deciding
whether to take medications.14,15 If such data are
unavailable, transparency would dictate that this
absence be revealed.

The national disease and quality-assurance or-
ganizations could collaboratively review the evi-
dence concerning the benefit and harm of medica-

the need for research

changes in disease guidelines
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tions that are recommended for the treatment of
various diseases. With an eye toward maximizing
benefits while minimizing the unfavorable conse-
quences of multiple medications on adherence and
patient health, these organizations could agree on,
and report, the priorities involved in the prescrib-
ing of medications for multiple conditions.

Making decisions about medications for patients
with multiple conditions requires an optimal
tradeoff between benefit and harm within the con-
text of patients’ health priorities. Such decision
making depends on an accurate and complete pre-
sentation of the evidence — of the absolute bene-
fit and harm over time with respect to a spectrum
of outcomes — along with a discussion of prefer-
ences and tradeoffs. The successful translation of
disease guidelines into prescriptions that meet
the needs of individual patients hinges on the use
of information technology to collect, analyze, and
present complex data. Success also depends on
effective communication between physicians and
patients.13

Attention to patients’ medication-related per-
ceptions and priorities can also help physicians to
prescribe appropriately.15 Although clinicians focus
on disease-specific outcomes such as the preven-
tion of stroke or the maintenance of disease-free
intervals, the priorities of patients are more varia-
ble, particularly when multiple health conditions
are present.11,12 Physicians recommend treatments
that have less expected benefit than many patients
desire when deciding whether to take medica-
tions.14,30 Furthermore, although physicians focus
primarily on benefits when making decisions about
medication and communicating those decisions,
patients consider side effects and other factors such
as time to an effect, convenience, and cost in decid-
ing whether to start or continue medications.14,31

Determining how best to resolve the inherent
tension between prescribing for the disease and
prescribing for the patient remains a challenge. It
may seem naive to expect investigators, the devel-
opers of guidelines, physicians, or patients to em-
brace this challenge in light of the complexity in-
volved and the many issues relating to health and
medication that compete for attention. Ignoring
the conflicts between the disease-driven and pa-
tient-driven use of medication, however, puts us at

risk for allowing the accumulated harm due to the
burden of medication to outstrip the benefits.
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