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How the Institute of Medicine report on 
comparative effectiveness research will 
impact imaging research and practice

Imaging technologies are recognized as remark-
able tools that aid physicians in their capacity to 
diagnose a variety of diseases in a less invasive 
manner. In the wake of rapid uptake of new 
imaging technologies in the healthcare delivery 
system, a number of concerns have emerged and 
have prompted reassessment of their appropriate 
use. The volume and associated costs of diag-
nostic imaging tests has skyrocketed in the 
last decade, far outstripping the rates of other 
medical services, including alternative types of 
diagnostic tests [1]. Additionally, there is sub-
stantial geographic variation in the volume of 
services, raising questions of medical necessity 
for some of these tests [101]. Other commonly 
cited reasons for the escalating use of diagnostic 
imaging tests include the competing (and often 
redundant) use of imaging technologies by radi-
ologists and other specialists (particularly cardi-
ologists [2]), the use of imaging tests as defensive 
medicine to avoid possible malpractice suits for 
failure to diagnose, high patient demand and 
conflicts of interest from highly profitable rev-
enue streams for physicians who have a financial 
interests in imaging technologies and facilities.

Both private and public health insurers have 
expressed concern regarding escalating imaging 
services, primarily because there is little reli-
able data to demonstrate a direct connection 
between the increasing use of advanced imag-
ing technologies and better health outcomes 
for patients [3]. Furthermore, recent concerns 
regarding the safety issues related to exces-
sive radiation exposure are forcing them to 

reexamine the risks and potential benefits from 
the use of these technologies [4–7]. For example, 
payers are using a number of policy and cov-
erage tools to try to curb inappropriate utili-
zation. Congress began to regulate Medicare 
payments for imaging services in 2005, leading 
to a substantial reduction in the rise of imaging 
costs. However, pushback from the industry has 
managed to derail a number of additional pieces 
of legislation that would have further reduced 
Medicare spending. One example of this is 
the Medicare Improvements for Patients and 
Providers Act of 2008, in which Congress man-
dated that advanced imaging test suppliers must 
be accredited by the Department of Health and 
Human Services (DHHS)-affiliated organiza-
tions [1]. Actions like these, along with increas-
ing the amount of time an imaging facility is 
open in order to lower the cost per service, hold 
great potential to encourage more appropriate 
use of imaging services while lowering costs. In 
the private sector, health plans have adopted a 
number of tools to control imaging usage, such 
as outsourcing utilization review and requiring 
prior authorization for non emergency outpa-
tient imaging tests. Many physicians object to 
submitting their clinical decisions to an inde-
pendent authorization agency, so a number of 
review organizations are trying alternative solu-
tions, such as computerized decision-support 
programs that can make recommendations 
and notify physicians of duplicative imag-
ing test orders [8]. It remains to be seen how 
effective these decision-support programs are. 

Medical imaging research questions comprise 11 of the 100 topics highlighted by the Institute of Medicine’s  
report on priorities in comparative effectiveness research (CER). The current report was solicited by Congress 
in the 2009 American Recovery and Reinvestment Act to provide guidance for the distribution of US$1.1 billion 
in new funding for CER studies. Besides suggesting cautious use of imaging technologies that lack sufficient 
evidence of effectiveness, the report will impact future research by supporting the use of comparative study 
designs, more appropriate outcomes and a greater emphasis on subpopulation ana lysis. Results from CER 
on medical imaging technologies has significant potential to help end users of evidence, such as patients, 
providers and payers, make well-informed clinical and policy decisions.
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Meanwhile, imaging volume continues to rise 
unabated, with little evidence of beneficial 
health outcomes for patients. 

Comparative effectiveness research 
& the Institute of Medicine report
Comparative effectiveness research (CER) has 
been hailed as an important approach to gener-
ate evidence of effectiveness in real-world care 
settings, eliminating many of the uncertainties 
surrounding the appropriate use of advanced 
imaging technologies. The central idea behind 
CER is that decision-makers (e.g., patients, cli-
nicians, payers and policymakers) should have a 
greater role in guiding the activities of the clini-
cal research enterprise, driving research questions 
and designs that can answer the most pressing 
questions found in everyday clinical practice. 
The passage of the 2009 American Recovery 
and Reinvestment Act (ARRA), investing 
US$1.1 billion for new research, has resulted in 
significant attention in CER as a crucial part of 
the national dialog on how to improve the US 
healthcare system. Of this federal investment in 
CER, $400 million was allocated to the NIH, 
$300 million to Agency for Healthcare Research 
and Quality (AHRQ) and $400 million directly 
to the Office of the Secretary in the DHHS. 
While the NIH and AHRQ money is being dis-
tributed by a variety of grant mechanisms, the 
final distribution of the DHHS allocation is in 
development and will likely target areas of CER 
not covered by the NIH and AHRQ.

The ARRA legislation charged the Institute 
of Medicine (IOM) with the task of soliciting 
stakeholders for advice and generating a list of 
100 top-priority research questions for CER [102]. 
The IOM committee, which submitted its report 
to Congress on 30th June 2009, defined CER as 
“the generation and synthesis of evidence that 
compares the benefits and harms of alternative 
methods to prevent, diagnose, treat and monitor 
a clinical condition, or to improve the delivery of 
care. The purpose of CER is to assist consumers, 
clinicians, purchasers and policymakers to make 
informed decisions that will improve healthcare 
at both the individual and population levels” [9]. 
This definition expresses the decision-maker-
driven nature of CER, as well as the new push to 
directly compare different clinical interventions, 
both prospectively and retrospectively. 

However, there is a growing consensus that, 
in addition to identifying emerging techno logies 
and interventions that need better evidence of 
effectiveness, there is a need for better meth-
ods and study designs to accomplish this in a 

pragmatic and timely manner. This is particu-
larly true of methods used to evaluate diagnos-
tic tests – both imaging and other forms. Many 
cite concerns that it is unrealistic to demand that 
researchers generate data directly linking diagnos-
tic tests to impact on health outcomes, as these 
kinds of studies are costly and burdensome [3]. 
Those who work with diagnostic technologies 
stress that there is a great need for more research 
on alternative surrogate outcomes and markers 
that can be reliably used in CER studies to pre-
dict improved outcomes. If validated, these alter-
natives would act as appropriate end points while 
requiring less time and money. However, there is 
considerable risk that if surrogate outcomes are 
not properly validated, they may prove to be inac-
curate and, ultimately, harmful in terms of health 
outcome and economic impact [10]. 

Of the 100 priorities identified in the IOM 
report, 11 relate to medical imaging. They are 
spread across four quartiles used to indicate their 
priority ranking within the report, with three 
topics in each of the first, second and third quar-
tiles, and two topics in the fourth quartile. These 
include studies to compare the effectiveness of 
imaging technologies in diagnosing, staging and 
monitoring cancer (first quartile), studies to com-
pare film-screen or digital mammography alone 
versus mammography plus MRI in community 
practice-based screening of breast cancer (second 
quartile), studies to compare the effectiveness of 
care with and without obstetric ultrasounds in 
normal pregnancies (second quartile), and studies 
to compare the effectiveness of diagnostic imag-
ing performed by nonradiologists versus radio-
logists (fourth quartile), among other topics [11]. 
A number of these are very broad questions that 
will have to be addressed by multiple studies, and 
a few comparative studies have already been initi-
ated through the American College of Radiology 
Imaging Network (ACRIN), including studies 
of digital versus film-screen mammo graphy and 
chest radiography versus CT for lung cancer 
screening [9].

Probable impact of the report
While it will take significant time and effort to 
initiate many of the proposed studies, the IOM 
report serves a number of important purposes; in 
the short term, it will serve as guidance for both 
private and public sector funding, most notably 
for the Request for Applications issued to distrib-
ute NIH, AHRQ and DHHS money for CER. 
Topics and technologies that have been identi-
fied as high priority for additional research may 
now meet with some increase in decision-maker 
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skepticism regarding their effectiveness, at least 
until the studies are completed and published. 
Additionally, an unprecedented number of col-
laborations between talented investigators and 
academic institutions are forming in prepara-
tion for priority CER projects, creating the 
infrastructure for innovative and collaborative 
research teams.

These high-functioning teams will also pave 
the way for changing conventional study designs 
for medical imaging research, which will shape 
imaging CER studies for years to come. Primarily, 
this will include more head-to-head comparative 
studies, which have not been frequently performed 
before for a number of reasons, including the high 
costs of such studies, the burden posed by the 
complex infrastructure needed to coordinate and 
carry them out and the lack of financial incen-
tives for product developers given that many imag-
ing tests have historically gained rapid and wide 
coverage, reimbursement and adoption without 
the need to produce solid evidence of improved 
health outcomes [12]. Additionally, research ques-
tions for postapproval studies will be less driven 
by the traditional model of investigator-initiated 
research, which has often focused on questions 
of interest to researchers, but bore little relevance 
to decision-making required in everyday clinical 
practice. Instead, as with other CER studies, medi-
cal imaging research will now be more frequently 
conducted to answer priority questions relevant to 
the end users of the evidence. Finally, the improve-
ments in study designs and the advent of inno-
vative collaborations will allow medical imaging 
research to begin to sort out the thorny question 
of appropriate outcomes to use in researching 
diagnostic imaging tests. It is increasingly appar-
ent that different methods will be required in the 
future to assess the effectiveness of diagnostic tests 
as compared with medical treatments or therapies. 

In addition to the short-term impacts and 
influences on study design, methods and out-
comes research, new evidence generated from 
research on the topics recommended by the IOM 
committee has potential to affect imaging use in 
clinical practice. As previously cited, these types 
of studies are intended to aid decision-makers, 
who will be looking to the first and subsequent 
rounds of results from CER with anticipation. 
Payers will increasingly consider this informa-
tion while making coverage and reimbursement 
decisions, thereby helping to set new standards 
for providers based on evidence. Relevant profes-
sional societies, such as the American College of 
Radiology, the American College of Cardiology 
and the American College of Physicians, will 

also be able to incorporate the best results from 
CER into clinical practice guidelines and appro-
priateness criteria, which will aid evidence-based 
coverage decisions and quality measures, as well 
as clinical practice. This refined guidance holds 
potential to eliminate waste, overuse or inappro-
priate use of medical imaging technologies, with 
the potential to decrease unnecessary costs in the 
healthcare system. Another important aspect of 
CER is that it also emphasizes the use of subpop-
ulation ana lysis, which will better enable these 
professional organizations to make recommenda-
tions for specific patient characteristics, with the 
hope of ensuring that the right technology is used 
by the right provider for the right patient. Since 
dissemination of results to patients in a friendly 
format has been stressed as an important aspect 
of any new CER, patients may be able to directly 
use it to help them make treatment choices.

Conclusion
It is important to acknowledge that even with any 
new evidence that may be generated by CER, the 
way that stakeholders view, demand and cover 
medical imaging technologies is complex. In May 
2009, the Centers for Medicare and Medicaid 
Services (CMS) issued a national coverage deci-
sion memo denying coverage for CT colono-
graphy (virtual colonoscopy) for colon cancer 
screening. This was cited as an unprecedented 
decision based on evidence-based medicine 
presented at a November 2008 meeting of the 
Medicare Evidence Development and Coverage 
Advisory Committee (MedCAC), and CMS 
asserted that the current evidence base did not 
apply, nor could be generalized, to the Medicare 
population. Although a higher level of evidence 
is needed for CT colonography as a screening 
test, this decision has been met with a great deal 
of pressure from several stakeholders, including 
the imaging community, patients demanding the 
technology, radiologist groups and others with a 
financial stake in the technology. Despite pres-
sure from a number of congressional representa-
tives to reconsider, it remains to be seen if CMS 
will remain firm in their final decision [13]. It is 
worth noting the similarities of this situation to 
the CMS decision on CT angiography (CTA) 
2 years earlier. In 2007, CMS tried to withdraw 
broad local coverage of CTA by Medicare Part B 
carriers through a national coverage decision that 
would require “coverage with evidence develop-
ment” (CED) study participation because there 
was no evidence of benefit in the Medicare popu-
lation. Similarly, this was met with congressional 
pressure and a great deal of protest, and CMS 
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eventually decided to continue to leave the deci-
sion to contractor discretion with almost all 
Part B carriers approving coverage. However, 
most private insurers do not cover CTA [11]. In 
both cases, the lesson is that even when there is 
evidence demonstrating that an imaging tech-
nology has no proven benefit to a population, 
other nonscientific considerations, primarily 
industry and patient demand, are additionally 
used to shape coverage decisions. Even with an 
increasing amount of data that demonstrate 
higher risks caused by radiation exposure from 
imaging technology than originally estimated 
without comparable evidence of greater benefits, 
CMS has demonstrated little ability to reflect 
this in a change in their coverage policies. It 
remains to be seen whether evidence generated 
from any of the IOM-recommended studies will 
be used to better shape coverage decisions based 
on evidence or whether secondary  factors remain 
the primary consideration.

In addition, when technologies are already 
in common clinical practice and are covered by 
third-party payers, it has proven difficult to moti-
vate clinical researchers to generate additional 
evidence for technologies, even when substantial 
questions exist regarding their optimal use. One 
potential policy tool that may facilitate participa-
tion in CER is CED. Piloted by CMS in 2005, 
CED provides insurance coverage for promis-
ing but unproven new medical technologies that 
would otherwise not be covered, under the con-
dition that patients participate in a registry or 
clinical trial that generates evidence regarding 
effectiveness, which can be used for later cover-
age decisions [14]. This would allow further CER 
in Medicare-relevant populations and more rel-
evant decision-making. As noted previously, this 
approach was proposed by CMS for CTA but 
ultimately withdrawn after the notice and com-
ment period, leaving coverage decisions at the 
local rather than the national level.

There is little experience with CED in the 
private sector. One notable exception is the 
National Cancer Institute’s trials of high-dose 
chemotherapy with autologous bone mar-
row transplantation for breast cancer. A pilot 
effort is being led by the Center for Medical 
Technology Policy (CMTP) [103], a Baltimore-
based, private, nonprofit organization that pro-
vides a neutral forum in which patients, clini-
cians, payers, manufacturers and researchers 
can work together to improve the quality and 
efficiency of CER to benefit decision-making in 
clinical and health policy. CMTP is currently 
working with private payers and a range of other 

stakeholders to develop a model for CED in 
the private sector [104]. The goal is to establish 
a routine process by which important emerg-
ing technologies can be identified for CED and 
adequately designed studies can be developed. 
Individual health plans can then make a deci-
sion to participate in a given CED initiative 
and the actual research will be subcontracted 
to an independent and credible research orga-
nization. Programs like CED offer promise for 
aligning incentives across all stakeholder groups 
to generate better evidence for decision-making. 
Better evidence of comparative effectiveness for 
imaging technologies identified in the IOM 
committee report, as well as new technologies 
in general, ultimately benefits multiple stake-
holders in the healthcare system, but especially 
patients themselves.

Future perspective
Evidence generated from CER on topics recom-
mended by the IOM committee on CER will 
probably impact imaging use and practice by 
clinical and policy decision-makers. Patients 
may be able to use CER to make appropriate 
choices between treatment courses based on 
evidence that reflects their particular character-
istics. Payers may use results to make coverage 
and reimbursement decisions, thereby helping 
to set new standards for providers based on evi-
dence. Relevant professional societies will be 
able to incorporate best evidence from CER into 
clinical practice guidelines and appropriateness 
criteria, which will further aid evidence-based 
coverage decisions and quality measures. This 
refined guidance holds potential to eliminate 
waste, overuse or inappropriate use of medical 
imaging technologies, with a potentially large 
impact on decreasing unnecessary costs in the 
healthcare system. However, it is important 
to note that in the process of moving towards 
evidence-based decision-making there will be 
a number of political barriers and stakeholder 
negotiations that delay implementation of all the 
uses described in this article.
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executive summary

 � Concerns regarding the escalating volume and associated costs, inappropriate use and safety of imaging technologies have emerged, 
primarily because there is little evidence to demonstrate better health outcomes for patients.

 � Legislation in the 2009 American Recovery and Reinvestment Act called for the Institute of Medicine to generate a list of 100  
top-priority research questions for comparative effectiveness research, which generates evidence to inform decision-making for patients, 
providers and payers.

 � A total of 11 of the 100 topics focused on advanced imaging technologies, with a variety of diagnostic, therapeutic and delivery-system 
related questions.

 � Results from comparative effectiveness research studies prompted by the Institute of Medicine report will lead to more informed clinical 
and policy decision-making, and the report itself will prompt important and innovative changes in the selection of study designs and 
outcomes used for future medical imaging research. 

 � A number of political and stakeholder-driven barriers are likely to delay implementation of comparative effectiveness research results.
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