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The commonplace use of evidence-based medicine, clin-
cal treatment guidelines, formulary entries, and quality-of-
are measures applies average effects based on results in
eterogeneous clinical trial populations to the treatment of
ndividual patients. Yet individual patients and key sub-
roups receiving the same treatment often experience re-
ponses that can vary greatly, ranging from optimal resolu-
ion of the condition to detrimental or even lethal adverse
vents. These different responses to treatment are known as
eterogeneity of treatment effects (HTE). Concerns about
TE are becoming a more prominent focus of consideration

n the current healthcare environment.
Although HTE has always existed, this phenomenon has

ot yet been well characterized or investigated. The spec-
rum of effects reflects the numerous variables present
ithin and acting upon every patient population. Key vari-

bles leading to HTE include factors such as illness severity
nd risk of poor outcome, age, sex, hepatic and renal func-
ion, use of concomitant medications, care setting, comor-
idities, genetic variations, and diet; the list grows as our
nderstanding of this phenomenon increases. HTE remains,
ven in well-designed clinical trials of investigational ther-
pies in which attempts are made to control these confound-
ng factors and variables.

A conference held in Washington, DC, on March 9,
006, examined in depth the phenomenon of HTE and its
mplications for guidelines, payment, and quality-of-care
ssessment. The program began with several scientific and
linical presentations, followed by a policymaker round-
able discussion. The articles in this supplement to The
merican Journal of Medicine summarize the important

nformation delivered in these presentations.
In the first article, my coauthors and I describe the

ources of HTE within trials that can compromise the in-
erpretation of results, the sources of HTE in the target
opulation that limit the generalizability of trials, and strat-
gies for understanding and managing HTE. We focus on 2
volving phenomena that impair the ability to develop
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uidelines, payment rules, and quality-of-care measures
ased on randomized controlled trials. First, there is now a
roader spectrum of illness severity inclusion, permitting
atients with less severe disease, who are less likely to
enefit from a drug or treatment, to be included in random-
zed controlled trials. These people are less likely to respond
o an agent than are sicker patients, thereby reducing the
ower for the trial and yielding negative or null results for
he trial. Second, although the general population is living
onger with more chronic diseases, randomized controlled
rials often exclude such longer-lived patients, only to have
ndings subsequently generalized from younger trial-eligi-
le patients to these older, complex patients whose mortal-
ty from comorbid diseases reduces treatment effectiveness.
ogether, these phenomena impose challenges on the use-

ulness of the results of randomized controlled trials for
linical and policy applications.

In the second article, Dr. Barry J. Materson examines the
resence of HTE in the treatment of hypertension. There are
everal layers of variables recognized in the measurement
nd treatment of hypertension. Use of blood pressure mea-
urement guidelines and consistent techniques help to re-
uce the potential variability associated with clinician mea-
urements. Intrinsic patient characteristics, such as age and
ace/ethnicity, can affect blood pressure and the efficacy and
dverse events observed with antihypertensive medications.
r. Materson also discusses clinical examples of mutations

hat affect antihypertensive response, including multiple
olymorphisms within components of the renin-angioten-
in-aldosterone system.

The third article, by Dr. David B. Goldstein, reviews the
harmacogenetic influences on HTE. Drug response may be
ictated by variation in genes involved in both pharmaco-
inetic (PK) and pharmacodynamic (PD) pathways. Func-
ional polymorphisms of PK genes can result in patients
eing poor, intermediate, efficient, or ultrarapid metaboliz-
rs of specific agents, thereby influencing efficacy and/or
usceptibility to adverse drug reactions and necessitating
ndividualized dosing. Variants of genes regulating PD
athways may alter drug target pathways, potentially affect-
ng patient outcomes in a more pronounced manner. These
K and PD polymorphisms may act independently or in
ombination to affect drug response. Better understanding

f these pharmacogenetic factors may help to clarify
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ources of HTE that were once considered intangible,
hereby affecting patient treatment decisions.

The treatment of mental illness presents another oppor-
unity to examine HTE. In general, outcome measures for
sychiatric conditions are subjective, with symptomatology
nd treatment results varying greatly among patients. In the
ourth article, Dr. T. Scott Stroup discusses HTE in the
ontext of the Clinical Antipsychotic Trials of Intervention
ffectiveness (CATIE) research program sponsored by the
ational Institute of Mental Health (NIMH). The CATIE

rial studied schizophrenia, a disease state inherently prone
o HTE, and was designed with broad inclusion and minimal
xclusion criteria to create a realistic and varied sample
opulation. Dr. Stroup identifies some of the sources of
reatment response variability within this diverse trial pop-
lation. Collectively, the CATIE results highlight the extent
f variable drug efficacy and tolerability response in the
reatment of psychoses, demonstrating the need for individ-
alized therapy for schizophrenia.

During the afternoon roundtable, healthcare policymak-
rs discussed the clinical presentations on HTE and exam-
ned how such information could be incorporated into their
ecision-making process. In the final article, written on
ehalf of the HTE Policy Roundtable Panel, Dr. Michael J.
cLaughlin presents their findings. The panel members

greed that HTE should be considered when determining

ealthcare policy. Their discussion highlights the implica-
ions of this phenomenon beyond patient–physician inter-
ctions, extending throughout seemingly disparate sectors
f the healthcare system, e.g., government agencies, third-
arty payers, and employers. Some of the panel members
ave even taken steps within their own organizations to
eliver individualized, quality healthcare in light of the
xistence of HTE. The consensus of the roundtable was that
ore data from clinical trials, patient databases, and similar

ources should be made available to physicians and policy-
akers so that well-informed decisions can be imple-
ented.
The implications of HTE for today’s medicine are ex-

ensive. By recognizing the factors associated with HTE,
esearchers can design clinical trials that better characterize
hose individuals and groups of individuals who will benefit
rom various therapeutic options. Clinicians and healthcare
dministrators can then make pragmatic use of the results by
mplementing policy changes to renovate healthcare in light
f this significant phenomenon. More HTE-related clinical
ata, along with access to multiple pharmacotherapeutic
ptions, appear to be the most promising ways to address
he response variability relative to the delivery of quality
ealthcare.
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