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In December, 2007, the Congressional Budget Office (CBO) released a report entitled

“Research on the Comparative Effectiveness of Treatments.”1 The CBO noted that for many

conditions high-quality evidence that can direct clinical care is lacking. The report called for

expanded federal efforts in comparativeness effectiveness research (CER), defined as “a

rigorous evaluation of the impact of different options that are available for treating a given

medical condition for a particular set of patients.” Subsequent to the CBO report, two major

pieces of Congressional legislation have stimulated public interest in CER. The American

Recovery and Reinvestment Act of 2009 allocated $1.1 Billion to the National Institutes of

Health (NIH), the Agency for Health Research and Quality (AHRQ), and the Office of the

Secretary for Health and Human Services to fund comparative effectiveness research, and to

generate major reports on national priorities in CER. The Affordable Care Act of 2010

established a non-profit nongovernmental “Patient Centered Outcomes Research Institute”2

that will establish and oversee a national research program and attempt to establish

methodological standards for CER.

While the CBO report and the two Congressional Acts have drawn much attention to CER,

such research is not new.3 The NIH and the Veterans Administration (VA) have supported

comparative effectiveness research for decades. However, the new national focus on CER

has stimulated a number of discussions—and, at times, debates4—on topics such as the need

for more high-quality clinical evidence, the attitudes of physicians towards science and

evidence-based decision-making,5 the role of economics research in health care,6 and

(among the most contentious issues) the complementary roles of observational and

experimental research in informing clinical care.7,8 With the advent of the informatics

revolution and advances in biostatistical methods, some are asking whether population-

based and clinical epidemiology may be in a position to push aside the “gold standard”

status traditionally given to randomized trials. Others are more cautious, noting that

observational findings have often led to dangerously wrong conclusions.
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A Story

Fifty years ago, NIH-funded Framingham Heart Study investigators published a classic

paper in which they described how electrocardiographic left ventricular hypertrophy,

hypercholesterolemia, and hypertension predicted risk of symptomatic coronary heart

disease.9 Commenting on the clinical utility of their findings, the investigators wrote, “There

can be no doubt that absence of these characteristics is distinctly advantageous since such

persons demonstrate a relatively low risk of developing CHD.9p.48 But they went on to

caution, “Whether or not the correction of these abnormalities once they are discovered will

favorably alter the risk of development of disease, while reasonable to contemplate and

perhaps attempt, remains to be demonstrated [italics added].9p.48”

Over the next few decades, a number of randomized trials, some funded by NIH, went on to

test whether correction of hypercholesterolemia and hypertension favorably altered risk. The

Lipid Research Clinics Coronary Primary Prevention Trial10 and the Program on the

Surgical Control of Hyperlipidemias,11 demonstrated that cholesterol reduction prevents

fatal and nonfatal coronary heart disease events. Similarly, the Systolic Hypertension in the

Elderly Project12 demonstrated that pharmacologic reduction of systolic blood pressure

reduces the risk of stroke, other major cardiovascular events, and all-cause death. Later, the

Antihypertensive and Lipid Lowering to Prevent Heart Attack (ALLHAT) trial showed that

initial therapy with thiazide diuretics was as effective as newer and more expensive

antihypertensive agents in its effect on clinical outcomes.13 All of these studies were funded

by NIH.

Today, NIH continues to support research that aims to inform clinicians and other decision-

makers who seek optimal strategies to manage hypercholesterolemia and hypertension. The

recently completed ACCORD trial assessed the value of fibrates and aggressive blood

pressure lowering in patients with complicated Type 2 diabetes mellitus.14 The ongoing

Systolic Pressure Intervention Trial (SPRINT) will determine the value of aggressive blood-

pressure lowering in non-diabetic patients with systolic hypertension. Meanwhile, the NIH is

also funding an 800,000-patient clinical epidemiology investigation of the management of

hypertension within a network of health maintenance organizations.15

Another Story

In 1984, the NIH-funded Multi-Center Post-infarction Research Group published a report

describing how left ventricular systolic dysfunction and frequency of ventricular

arrhythmias predicted 2-year death rates among patients who survived myocardial

infarction.16 In their discussion, the authors cautioned, “The present study indicates that

ventricular arrhythmias do pose an independent risk in the first 3 years after myocardial

infarction, but we cannot make any statement about the likelihood of improvement in

mortality figures conditional on antiarrhythmic drug treatment [italics added]. Our results do

encourage the pursuit of further studies to determine the benefit/risk ratio for treatment of

frequent or repetitive VPDs [ventricular premature depolarizations].16p.256”

Five years later, investigators from the NIH-funded Cardiac Arrhythmia Suppression Trial

published their main findings: to the surprise of many, anti-arrhythmic drugs not only failed
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to reduce death rates, but actually increased the risk of death among survivors of myocardial

infarction.17 Over time, clinical scientists came to accept that anti-arrhythmic drug therapy

yielded little if any benefit. Instead, as later demonstrated by the Sudden Cardiac Death in

Heart Failure Trial,18 mortality can be reduced with implantable defibrillators. Today, the

NIH is funding a large-scale clinical epidemiology project that seeks to identify

characteristics of patients who qualify by current guidelines for an implantable defibrillator,

but may live just as long without one. Like the hypertension project, this study is based in a

network of health maintenance organizations.

What These Stories Teach Us

The stories of hypertension, hypercholesterolemia, and ventricular arrhythmias highlight 6

key points regarding the proper roles of population-based and clinical epidemiology in

comparative effectiveness research.

First, epidemiologic studies are valuable for generating hypotheses. Epidemiologic

discoveries have led to hypotheses supporting reduction of high blood pressure, high

cholesterol, and frequent ventricular arrhythmias.

Second, prudent epidemiologists appropriately caution that their observationally derived

hypotheses should not be extrapolated directly into policies for clinical practice. Sometimes

effect sizes are enormous, as in the cases of smoking and lung cancer, and diethyl-

stilbesterol and clear cell carcinoma, obviating a need for randomized trials. Much more

often, though, the associations between exposures and outcomes are modest, necessitating

rigorous large-scale randomized trials to account for unmeasured confounders. Randomized

trials showed that blood-pressure- and cholesterol-lowering drugs did in fact improve

clinical outcomes, but anti-arrhythmic agents did not. We have seen cases where

observational findings were misleading3: post-menopausal hormone therapy does not

prevent coronary heart disease events, routine stenting after completed myocardial infarction

does not improve long-term outcomes, and high-dose chemotherapy for metastatic breast

cancer does not improve survival.

Third, clinical epidemiology studies are helpful to extend the results of clinical trials,

including studying how clinical interventions that are effective in RCTs can be implemented

and disseminated in routine practice, and exploring possible heterogeneity in treatment

effects and harms in sub-populations. Epidemiologic investigations can also be used to

compare strategies that may be difficult to study in randomized trials. For example,

investigators have used instrumental variables to assess the importance of timing of invasive

therapies in acute coronary syndromes,19 large-scale registries to compare practices and

outcomes of procedures as a function of physician specialty,20 and quasi-experimental

approaches to assess the impact of passive-smoking laws on public health.21

Fourth, the public sector plays a critically important role in generating and supporting

comparative effectiveness research.3,4 Many of the hypotheses for CER are based on

epidemiologic studies funded by governmental agencies. Major trials as well as

epidemiologic research are funded by the government when there is no compelling financial

interest that attracts private sector support. Today the NIH continues to play a leading role in
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both observational and experimental CER,4 supporting major clinical epidemiology efforts

such as the Nurses’ Health Study and the HMO Research Network; population-based studies

such as the Atherosclerosis Risk in Communities (ARIC) study and the National Cancer

Institute's Surveillance, Epidemiology and End Results (SEER) Program; large-scale

randomized trials such as the National Lung Screening Trial; and projects designed to

enhance innovative CER methods such as instrumental variable analysis and Bayesian trials.

The NIH recently allocated $22 million for research on CER methods—methods that may

benefit the conduct of classical epidemiologicinvestigations.

Fifth, comparative effectiveness research and epidemiology can operate in concert to

improve public health. Cardiovascular mortality has declined by over 70% since the first

Framingham findings were published. A number of reports suggest that one-third of the

decline can be attributed to high technology medical care (eg defibrillators), one-third to

medical management of hypertension and cholesterol, and one-third to behavioral changes

such as marked reductions in cigarette smoking. Discoveries made by epidemiologists and

trialists played critical roles in all 3 of these domains.22

Finally, while this essay has largely focused on drugs, epidemiology and CER can inform

research directions and practice for varied kinds of interventions. Clinical epidemiology and

randomized trials have produced insights and evidence about screening for surgically treated

conditions such as abdominal aortic aneurysms,23 about behavioral interventions to prevent

progression of glucose intolerance to frank diabetes mellitus,24 and about changes in health

care delivery to prevent complications of maternal labor.25

Despite the controversies, a look at the history of comparative effectiveness research

demonstrates that we have much to be proud of. As the cardiovascular risk story and many

other stories attest, government agencies, epidemiologists and trialists working together can

revolutionize biomedical science, turning it into an incredibly powerful force for better

health.
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