
multiple sclerosis detected by MR imaging at 8 Tesla. AJNR Am J Neuroradiol
2007;28:262– 66

34. Kollia K, Maderwald S, Putzki N, et al. First clinical study on ultra-high-field
MR imaging in patients with multiple sclerosis: comparison of 1.5T and 7T.
AJNR Am J Neuroradiol 2009;30:699 –702

35. Gilbertson JR, Miller GM, Goldman MS, et al. Spinal dural arteriovenous fistulas:
MR and myelographic findings. AJNR Am J Neuroradiol 1995;16:2049–57

36. Ferrer I, Kaste M, Kalimo H. Vascular diseases. In: Love S, Louis DN, Ellison
DW, eds. Greenfield’s Neuropathology. Vol 1. London, UK: Hodder Arnold;
2008;121–240

37. Law M, Saindane AM, Ge Y, et al. Microvascular abnormality in relapsing-
remitting multiple sclerosis: perfusion MR imaging findings in normal-ap-
pearing white matter. Radiology 2004;231:645–52

38. Inglese M, Park SJ, Johnson G, et al. Deep gray matter perfusion in multiple
sclerosis: dynamic susceptibility contrast perfusion magnetic resonance im-
aging at 3 T. Arch Neurol 2007;64:196 –202

39. Adhya S, Johnson G, Herbert J, et al. Pattern of hemodynamic impairment in
multiple sclerosis: dynamic susceptibility contrast perfusion MR imaging at
3.0 T. Neuroimage 2006;33:1029 –35

40. Wakefield AJ, More LJ, Difford J, et al. Immunohistochemical study of vascular
injury in acute multiple sclerosis. J Clin Pathol 1994;47:129 –33

41. Saindane AM, Law M, Ge Y, et al. Correlation of diffusion tensor and dynamic
perfusion MR imaging metrics in normal-appearing corpus callosum: sup-
port for primary hypoperfusion in multiple sclerosis. AJNR Am J Neuroradiol
2007;28:767–72

42. Rosso C, Remy P, Creange A, et al. Diffusion-weighted MR imaging character-
istics of an acute strokelike form of multiple sclerosis. AJNR Am J Neuroradiol
2006;27:1006 – 08

43. Rovira A, Pericot I, Alonso J, et al. Serial diffusion-weighted MR imaging and
proton MR spectroscopy of acute large demyelinating brain lesions: case re-
port. AJNR Am J Neuroradiol 2002;23:989 –94

44. Lassmann H. Hypoxia-like tissue injury as a component of multiple sclerosis
lesions. J Neurol Sci 2003;206:187–91

45. Wuerfel J, Bellmann-Strobl J, Brunecker P, et al. Changes in cerebral perfusion
precede plaque formation in multiple sclerosis: a longitudinal perfusion MRI
study. Brain 2004;127:111–19

46. De Keyser J, Steen C, Mostert JP, et al. Hypoperfusion of the cerebral white
matter in multiple sclerosis: possible mechanisms and pathophysiological
significance. J Cereb Blood Flow Metab 2008;28:1645–51

47. Kalman B, Leist TP. A mitochondrial component of neurodegeneration in
multiple sclerosis. Neuromolecular Med 2003;3:147–58

48. Frischer JM, Bramow S, Dal-Bianco A, et al. The relation between inflamma-
tion and neurodegeneration in multiple sclerosis brains. Brain
2009;132:1175– 89

49. Lassmann H. Multiple sclerosis: is there neurodegeneration independent
from inflammation? J Neurol Sci 2007;259:3– 6

M. Filippi
M.A. Rocca

Neuroimaging Research Unit
Institute of Experimental Neurology

Division of Neuroscience
Scientific Institute and University Hospital San Raffaele

Milan, Italy
F. Barkhof

Department of Radiology
VU University Medical Centre

Amsterdam, the Netherlands
R. Bakshi

Laboratory for Neuroimaging Research
Partners Multiple Sclerosis Center

Department of Neurology
Brigham and Women’s Hospital

Harvard Medical School
Boston, Massachusetts

F. Fazekas
Department of Neurology

Medical University of Graz
Graz, Austria

O. Khan
Multiple Sclerosis Center

Department of Neurology
Wayne State University School of Medicine

Detroit, Michigan

D. Pelletier
Departments of Neurology and Radiology

University of California
San Francisco, California

A. Rovira
Department of Radiology

Hospital Vall d’Hebron
Barcelona, Spain

J. Simon
Department of Radiology

Oregon Health & Science University
and the Portland Veterans Affairs Medical Center

Portland, Oregon

DOI 10.3174/ajnr.A2348

EDITORIAL

How Everybody Wins When
Playing by the Rules: The
Benefits of Investigator-Initiated
Industry-Sponsored Clinical Trials

The medical device industry is a fast-growing field contrib-
uting many new treatment options for a variety of con-

ditions every year. In the field of interventional neuroradiol-
ogy, many devices are approved for use each year by the
United States Food and Drug Administration (FDA) with
little meaningful data.1 While industry-sponsored trials for
medical devices can help physicians further understand the
safety and efficacy of medical devices, there is reason for con-
cern regarding bias in the results of these trials.2-4 Many stud-
ies have demonstrated that industry-sponsored clinical studies
are significantly more likely to demonstrate positive re-
sults for industry-developed devices than their non-industry-
sponsored counterparts.2-4 Furthermore, there is much con-
cern regarding real and potential abuses of physician-industry
relationships. With so many approved devices on the mar-
ket with little or no meaningful data, postmarket industry-
sponsored research is essential in presenting more data to phy-
sicians and regulatory boards. However, the intrinsic qualms
associated with industry-sponsored research provide a certain
dilemma regarding improved postmarket surveillance.

How We Got Here
Medical devices in the United States are subject to significantly
less regulation than pharmaceuticals. The FDA has “classes” of
medical devices ranging from class I (with minimal potential
harm, such as elastic bandages, surgical gloves, and so forth) to
class III (which support or sustain human life; are of substan-
tial importance in preventing impairment of human health; or
which present a potential unreasonable risk for illness or in-
jury; devices such as deep brain stimulators fall into this cate-
gory).5 Class III devices require the most rigorous scientific
and regulatory review to assess their safety and efficacy. Most
devices in interventional neuroradiology fall into Class II.
Clearance for marketing of Class II devices means that the
device must be “substantially equivalent” to previously ap
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proved devices. However, large clinical studies are not neces-
sary for proving substantial equivalence.1,5 Furthermore,
some devices can be approved with a humanitarian use ex-
emption (HUE), which allows the device to be marketed as a
humanitarian-use device. For a HUE, one must demonstrate
that the device is safe and that there is “probable benefit” in a
population affected with a disease or condition that is mani-
fested in fewer than 4000 patients a year.1 Despite approval
with limited evidence, many payers are willing to pay for pro-
cedures with these devices.

As discussed previously, the physician-industry relation-
ship provides an ethical dilemma because physicians are re-
sponsible for the needs of the patient while industry is re-
sponsible for the needs of the shareholder. Naturally, the
medical device industry wants to find the most business-
friendly path to marketing their device. By receiving approval
of their devices through HUEs or through minimal evidence
demonstrating “substantial equivalence,” they limit their pre-
marketing costs. Furthermore, in rapidly advancing fields
such as interventional neuroradiology, physicians are in gen-
uine need of new devices to treat new and difficult problems.
The enthusiasm of using new devices coupled with aggressive
marketing techniques makes it much easier for physicians to
embrace these new technologies. Many physicians think these
new technologies are in the best interest of their patients.
With FDA approval and payer coverage of new medical de-
vices, there is little incentive to pursue resource-intensive
studies to evaluate real-world device performance. This is seen
in 2 recent devices, the Neuroform (Boston Scientific, Natick,
Massachusetts) and Enterprise stents (Cordis, Miami Lakes,
Florida), which were used for years before any meaningful
postmarket research was published.6

Possible Solutions
Collection of large amounts of postmarket data is essential to
further the understanding of new devices by the medical com-
munity. Postmarket data can help in detecting serious adverse
events associated with device deployment that may not have
been present in smaller premarket studies. Long-term prob-
lems associated with implanted devices can also be detected in
postmarket studies. Furthermore, large postmarket studies
can help in detecting problems due to improper or unskilled
use of new devices in a real-world setting because premarket
studies are often performed by highly trained practitioners.

One possible means of encouraging industry and physi-
cians to provide postmarket data demonstrating the efficacy
and safety of a device is to require such evidence for payer
coverage. This has proved to be effective in the case of carotid
stents and the Aggressive Medical Management for Preventing
Recurrent Stroke in Intracranial Stenosis Trial funded by the
National Institutes of Health (NIH). However, with the mul-
titude of devices that are approved and marketed every year, it
is impossible for nonbiased agencies such as the NIH to spon-
sor safety and efficacy studies for all new devices. One realistic
solution to this funding dilemma is to have industry collabo-
rate with physicians and pay for rigorous postmarket studies.

In arguing for physician-industry collaboration and
industry-sponsored research, one must consider the prac-
tical and ethical implications. There are a number of benefits
to industry-sponsored research, especially if it is performed

in a cautious manner to avoid potential biases. Industry-
sponsored research, if investigator-initiated, may well pass
the “sniff test” of scientific validity. Many analyses have
demonstrated that physician-initiated studies are significantly
less likely to report results favorable to industry than industry-
sponsored industry-initiated studies.2-4 In investigator-
initiated trials, the investigator acts as a sponsor-investigator.
The individual investigator’s role in these trials is to plan,
design, conduct, monitor, manage data, prepare reports,
and provide oversight for the study. The role of industry in
physician-initiated industry-sponsored trials is limited to
checking data for serious adverse events, notation errors, and
omissions.

Trials initiated and funded by industry allow industry
greater involvement in writing protocols, training investiga-
tors, and helping in data collection and analysis, thus poten-
tially biasing data. Furthermore, it has been demonstrated that
physician-initiated industry-sponsored research is associated
with less overhead cost for the academic institution than
industry-initiated industry-sponsored research.7

The investigator-initiated research model is well known in
the medical community. As of 2006, 72% of pharmaceutical
companies had active investigator-initiated protocols. These
studies represent an effective means of collecting robust post-
market data that could benefit the medical community as a
whole. In postmarket physician-initiated industry-sponsored
trials, physicians are given an opportunity to use and develop
an expertise in a new device. Patients enrolled in these studies
will be afforded excellent long-term follow-up, given the im-
portance of long-term data to such studies. Perhaps most im-
portant, medical industry, regulatory agencies, physicians,
and patients will be given extensive data on the efficacy and
safety of new devices, thus impacting future development,
approval, payment, and the use of these devices.

There are a number of potential limitations to physician-
initiated industry-sponsored research. First, this is a relation-
ship that can be easily abused. Physicians may be given uneth-
ical incentives for providing good data; these incentives may
include financial awards, material awards, or promise of fu-
ture research funding. Physicians participating in industry-
sponsored research, to avoid “biting the hand that feeds
them,” may feel obligated to provide favorable data to secure
funding for future projects.8,9 It would be hard to imagine a
company continuing to fund a researcher who continuously
demonstrates poor results with their medical devices. Thus,
medical device companies may find investigators who have
been known to publish “good” results on medical devices, thus
increasing the bias of clinical data. Furthermore, physicians
may be eager to enroll patients in these studies and may risk
steering patients to receive treatments or devices that they may
not necessarily need. These potential limitations must be ad-
dressed to establish a safe unbiased means of providing safety
and efficacy data for newly approved medical devices.

The medical device industry is a $350 billion a year industry
that is expected to grow at a rate of 10% annually in the near
future.10 The amount of funds available for device research
from these companies far outstrips funding from governmen-
tal and nonprofit organizations. We, as academic physicians,
must accept the reality that the medical device industry is
playing and will continue to play an active role in the funding
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of postmarket research of new medical devices. We think that
the best means of limiting the potential biases of industry-
sponsored research is to have this research be physician-
initiated rather than industry-initiated. Furthermore, to re-
duce the bias associated with device companies funding
proposals by investigators deemed “favorable” to the interests
of industry, creating an independent organization that evalu-
ates research and funding proposals for investigator-initiated
studies would be beneficial. This would limit the role that
industry plays in clinical trials to that of funding only. This
sort of organization was proposed by the International Con-
sortium of Neuroendovascular Centers (ICONE). ICONE is
a group founded by a number of neurointerventionalists and
dedicated to improving the field by providing funding and
open access to data for research on new endovascular tech-
niques and devices.6

This consortium seeks to partner with industry in this
endeavor. Given the benefits of industry-sponsored research
for the medical and patient communities, projects such as
ICONE are certainly a step in the right direction. As clinician-
scientists, we must continue to work to find ways to provide
meaningful data while eliminating bias.

References
1. Kallmes DF, Ruedy RM. Humanitarians, compassion, and the Food and Drug

Administration: guidance for the practitioner. AJNR Am J Neuroradiol
2009;30:216 –18

2. Bhandari M, Busse JW, Jackowski D, et al. Association between industry fund-

ing and statistically significant pro-industry findings in medical and surgical
randomized trials. CMAJ 2004;170:477– 80

3. Djulbegovic B, Lacevic M, Cantor A, et al. The uncertainty principle and
industry-sponsored research. Lancet 2000;356:635–38

4. Lexchin J, Bero LA, Djulbegovic B, et al. Pharmaceutical industry sponsorship
and research outcome and quality: systematic review. BMJ 2003;326:1167–70

5. Maisel WH. Medical device regulation: an introduction for the practicing phy-
sician. Ann Intern Med 2004;140:296 –302

6. Raymond J, White P, Kallmes DF, et al. ICONE: an international consortium of
neuro endovascular centres. Interv Neuroradiol 2008;14:203– 08. Epub 2008
Jun 30

7. Johnston BC, Vohra S. Investigator-initiated trials are more impartial. Nature
2006;443:144

8. Baerlocher MO, Millward SF, Cardella JF. Conflicts of interest in the develop-
ment of new interventional medical devices. J Vasc Interv Radiol 2009;
20:309 –13

9. LaViolette PA. Medical devices and conflict of interest: unique issues and an
industry code to address them. Cleve Clin J Med 2007;74(suppl 2):S26 –28,
discussion S32–37

10. Medtech’s Top-25 Firms Post Strong Revenue Gains in 2007. Medical Device and
Diagnostic Industry. 2008. http://www.mddionline.com/article/medtech%E2%
80%99s-top-25-firms-post-strong-revenue-gains-2007. Accessed October 31,
2010

W. Brinjikji

D.F. Kallmes

Mayo Clinic

Rochester, Minnesota

Dr. Kallmes receives research support for preclinical aneurysm device research from
MicroVention, Micrus, eV3, NFocus, and Sequent. He receives research support for an
investigator-initiated clinical trial from MicroVention. He serves as a core lab reader for
clinical trials sponsored by MicroVention and eV3. He has served as a consultant to eV3
for development of educational tools and as a medical monitor for a clinical trial, but has
received no personal income from any of these activities.

DOI 10.3174/ajnr.A2509

ED
ITO

RIA
LS

AJNR Am J Neuroradiol 32:423–29 � Mar 2011 � www.ajnr.org 429


