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The investigations are often 
framed in ways that fail to ad-
dress patients’ and clinicians’ 
actual questions about a given 
treatment. For example, placebo-
controlled trials of a new mi-
graine medication help to estab-
lish its efficacy, but they may 
not help clinicians and patients 
choose between the new medi-
cation and other available treat-
ments. Moreover, since most ran-
domized clinical trials are efficacy 
trials, researchers enroll a homo-
geneous patient population, de-
fine treatment regimens care-
fully and require that they be 
followed assiduously, and inform 
neither patients nor study per-
sonnel about treatment assign-

ments. Thus, although these trials 
are conducted in clinical set-
tings, their enrolled populations 
and management approach don’t 
reflect the complexity and diver-
sity of actual clinical practice. 
Because of concerns about real-
world applicability and about 
improving the quality and value 
of health care, “pragmatic” or 
“practical” trials are attracting 
increasing attention.1

Pragmatic trials are designed 
and conducted to answer impor-
tant questions facing patients, 
clinicians, and policymakers.2 
They compare two or more med-
ical interventions that are di-
rectly relevant to clinical care or 
health care delivery and strive to 

assess those interventions’ ef-
fectiveness in real-world prac-
tice. They use broad eligibility 
criteria and recruit patients from 
a variety of practice settings to 
ensure the inclusion of the type 
of patients whose care will actu-
ally be influenced by the trial’s 
results. The medical manage-
ment in pragmatic trials is con-
sistent with usual clinical care 
— which often means omitting 
study procedures such as blind-
ing that alter the “ecology” of care. 
Ideally, these trials measure all 
the outcomes that are important 
to patients and decision makers, 
including survival, functional 
status, quality of life, and costs. 
And the duration of treatment 
and follow-up should be suffi-
cient to adequately assess the 
treatments’ benefits and risks.

In this issue of the Journal, 
Price et al. (see pages 1695–1707) 
report the results of two clinical 
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Although randomized clinical trials provide 
 essential, high-quality evidence about the bene-

fits and harms of medical interventions, many such 
trials have limited relevance to clinical practice. 
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trials that were designed to ad-
dress important questions about 
the management of asthma. In 
the first trial, they investigated 
whether leukotriene antagonists 
are equivalent to inhaled gluco-
corticoids for first-line treatment. 
In the second, they examined 
whether leukotriene antagonists 
are equivalent to long-acting beta-
agonists as add-on therapy to 
inhaled glucocorticoids for pa-
tients whose asthma is poorly 
controlled. The trials were spon-
sored by Britain’s Health Tech-
nology Assessment Programme 
for the explicit purpose of in-
forming guidelines for asthma 
management in the British Na-
tional Health Service.

The trials had broad eligibility 
criteria and were conducted at 
53 primary care practices. The 
primary outcome was patient self-
assessment by the validated Mini 
Asthma Quality of Life Question-
naire (Mini-AQLQ), and the trials 
sought to demonstrate equiva-
lence of the treatment strategies. 
Since the researchers aimed to 
preserve the ecology of clinical 
care, patients and physicians 
were not blinded to the treat-
ment assignment. In both stud-
ies, the criterion for equivalence 
was met at 2 months but not at 
2 years, the primary outcome.

These trials had many 
strengths. They evaluated a 2-year 
treatment period to capture lon-
ger-term effects of treatment, 
and their rates of retention of 

subjects were impressively high. 
However, the investigators encoun-
tered many of the challenges 
characteristic of pragmatic trials. 
These challenges and the result-
ing limitations of pragmatic trials 
must be considered in interpret-
ing the results.

If patients in a pragmatic trial 
are allowed to change or discon-
tinue treatment readily, nonadher-
ence can be a substantial prob-
lem. To the extent that changes 
in individual patients’ treatment 
reflect normal clinical practice, 
an intention-to-treat analysis will 
provide a valid comparison of 
treatment strategies. However, non-
adherence becomes a more com-
plicated issue in a noninferiority 

or equivalence trial, in which it 
can create a bias toward a find-
ing of equivalence.3 Substantial 
crossover that results in greater 
similarity between the treatment 
regimens that are ultimately fol-
lowed in two study groups will 
tend to yield similar outcomes in 
those groups. Thus, a pragmatic 
equivalence trial with a substan-
tial rate of nonadherence may not 
demonstrate equivalence robustly. 
In the trial evaluating first-line 
asthma therapy, adherence rates, 
as measured by prescriptions is-
sued, were low — 65% in the 
leukotriene-agonist group and 
only 41% in the inhaled-gluco-
corticoid group. Thus, the two 
treatment strategies may not re-
f lect the maximal effect of the 
two treatments. In the add-on 

therapy trial, rates of adherence 
were only modestly better, 74% 
and 46%.

High rates of loss to follow-
up can have a devastating effect 
on a pragmatic trial. Price and 
colleagues achieved outstanding 
levels of patient retention. In the 
two trials, 92% and 97% of pa-
tients, respectively, were included 
in the intention-to-treat analysis, 
and at least 95% of patients had 
a final assessment at the end of 
the study.

Pragmatic trials often require 
large sample sizes to detect 
small treatment effects in a het-
erogeneous population. Moreover, 
a larger study is needed to de-
tect differences between two ac-
tive treatments than between an 
active treatment and placebo. 
Price et al. enrolled a total of 
658 patients in the two trials 
and designed the studies to have 
sufficient power to rule out a 
minimally important difference 
on the asthma quality-of-life scale. 
The availability of a validated 
survey instrument that was sen-
sitive to changes in asthma symp-
toms contributed to their ability 
to address their research question 
without an even larger number 
of patients.

Unblinded treatment and clin-
ical assessment can be an im-
portant aspect of efforts to pre-
serve the ecology of care. In these 
asthma trials comparing oral 
and inhaled treatment, blinding 
would have had a significant ef-
fect on patients’ experience. More-
over, patient self-assessments such 
as the Mini-AQLQ may be the 
most relevant measures of treat-
ment effectiveness in pragmatic 
trials. Nevertheless, the combi-
nation of unblinded treatment 
and patient self-assessment un-
dermines an important element 
of efficacy trials, creating a po-
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Pragmatic trials are designed to study  
real-world practice and therefore represent 

less-perfect experiments than efficacy trials; 
they sacrifice internal validity  

to achieve generalizability.
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tential for bias: patients’ expec-
tations about each treatment’s 
effectiveness may influence their 
reporting of their quality of life. 
There are few if any strategies 
available to assess whether bias 
is present in a given trial. Prag-
matic trials are stronger when 
they include both objective out-
come measures (e.g., survival, 
test results) and subjective mea-
sures (e.g., quality-of-life surveys); 
concern about bias is diminished 
when findings from objective and 
subjective measures are consistent.

What, then, can we conclude 
from these trials? Despite the 
trials’ limitations, the data pro-
vide encouraging evidence of 
equivalence or near-equivalence 
of the treatment strategies over 
the course of 2 years. Though 
imperfect, they provide helpful 
guidance for clinical care.

Yet these trials illustrate the 
difficulties typical of pragmatic 

trials. When interpreting the 
findings of a pragmatic trial, 
clinicians might ask both wheth-
er the results are valid and 
whether the findings are gener-
alizable to their own patients 
and therefore relevant to the de-
cisions they actually face. Prag-
matic trials are designed to study 
real-world practice and therefore 
represent less-perfect experiments 
than efficacy trials; they sacri-
fice internal validity to achieve 
generalizability. The challenge is 
to keep the balance right so that 
the findings are likely to be both 
correct and applicable to clinical 
practice or health care delivery. 
It’s important to recognize that, 
when relevant clinical trials are 
not available, clinicians and pol-
icymakers must turn to observa-
tional research or expert opinion 
to develop guidelines for care. 
Thus, pragmatic trials have the 
potential to be an important 

source of information to guide 
clinical practice and health care 
delivery. Careful consideration of 
their advantages and disadvan-
tages and of potential strategies 
for mitigating their limitations 
will be important in improving 
their design and evaluation as 
their use is expanded.

Disclosure forms provided by the au-
thors are available with the full text of this 
article at NEJM.org.
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In April 2010, the Food and 
Drug Administration (FDA) ap-

proved sipuleucel-T (Provenge), a 
novel cellular immunotherapy for 
the treatment of asymptomatic 
or minimally symptomatic, meta-
static, castration-resistant (hor-
mone-refractory) prostate can-
cer.1,2 The pivotal clinical trial 
demonstrated the benefits of 
sipuleucel-T: an increase in me-
dian survival of 4.1 months as 
compared with placebo and few-
er side effects than occur with 
docetaxel.2 Priced at $31,000 per 
treatment, with a usual course 
of three treatments, sipuleucel-T 
is one of the most expensive 

cancer therapies ever to hit the 
marketplace.

In June 2010, in response to 
questions about whether and how 
its regional contractors would pay 
for the treatment, the Centers for 
Medicare and Medicaid Services 
(CMS) opened a national coverage 
analysis for sipuleucel-T. On 
March 30, the CMS issued a pro-
posed decision stating that it will 
allow national coverage in line 
with the FDA-approved indica-
tion. In this decision, the CMS 
did not deny or restrict coverage 
in the off-label population but 
left the matter to regional con-
tractors.3 A final decision is ex-

pected on June 30. (The CMS has 
been paying for sipuleucel-T since 
it was approved by the FDA.)

The CMS’s decision to con-
duct its own evaluation of sipu-
leucel-T raises the question of why 
a second government agency must 
review the same medical technol-
ogy (with the same evidence at 
hand) after one government agen-
cy has already approved it. The 
second review risks duplication 
of effort, impeded access for pa-
tients, and costly delays for manu-
facturers seeking to commercial-
ize innovations.

Coordination between the 
agencies could improve matters. 




