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Levels of Evidence Required to
Determine the Benefit
of Treating CCSVI to Alleviate
Symptoms of MS

An interventional perspective.

BY GARY SISKIN, MD

hat are the levels of evidence required to
determine the benefit of treating chronic
cerebrospinal venous insufficiency (CCSVI)
to alleviate symptoms of multiple sclerosis
(MS)? Although the answer to this question is complex,
there can be no reasonable argument against the state-
ment that level 1 evidence from prospective random-
ized blinded trials must be obtained for physicians to
make informed decisions when evaluating and treating
the cerebral outflow veins in MS patients. Therefore,
the issue at hand is not whether these trials should be
done—they must be done. Instead, we should focus
on the ideal methodology of these trials, the guidelines
that must be taken into account when designing trials,
and the role that data from other, perhaps less rigor-
ous, forms of research have when making individual
clinical decisions for patients with MS.

BACKGROUND

CCSVI and the use of venous angioplasty to treat
this condition is an interesting model through which
to look at the role medical research plays when making
decisions regarding a new treatment for a particular
condition. As a theory and as a distinct medical con-
dition, CCSVI is unproven to many and will remain
that way until better studies become available and are
validated in variety of settings. As recently outlined by
Dake," the work of Zamboni et al? revitalized an old
idea regarding a possible venous contribution to MS
and opened the door to this present debate. There is
no doubt that much work needs to be done to validate
CCSVI as a clinically relevant condition that is not only
prevalent in patients with MS but possibly in others as
well. To this end, the National MS Society has several
projects underway, with at least one suggesting that
valvular abnormalities may be present in patients with
MS3
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The paucity of data supporting the etiology, pathol-
ogy, and pathophysiology of this condition are signifi-
cant obstacles when it comes to CCSVI. Diagnosing
CCSVI using noninvasive imaging modalities has been,
to say the least, inconsistent, and therefore represents
another obstacle. Although studies have been pub-
lished demonstrating success in diagnosing CCSVI
using Doppler ultrasound*®> and magnetic resonance
venography,® others have refuted these data,’® which
has fueled the fire when it comes to CCSVI. The authors
of these latter studies and related specialists have used
the inconsistency of noninvasive imaging to diagnose
CCSVI as a subjective means to dismiss CCSVI in its
entirety. Basic studies must be performed to define
CCSVI as a medical condition, and additional studies
should be performed to determine the best way to
noninvasively diagnose CCSVI in patients with or with-
out MS. This article will focus on the work that needs
to be done to understand the role of venous angio-
plasty in the treatment of these patients.

OFF-LABEL DEVICE USE

Our field has thrived in a climate that enables physi-
cians to use medical devices off-label in the best inter-
est of their patients according to their best knowledge
and judgment. Under these circumstances, the endo-
vascular treatment of disease has grown in ways we
never would have thought possible. Many of the pro-
cedures that are commonly performed today had their
start when individuals used their creativity to provide
elegant solutions to complex problems with devices
used in an off-label manner. When using an off-label
device, physicians have the responsibility to be well
informed about the product, to base its use on firm
scientific rationale and sound medical evidence, and to
maintain records of the product’s use and effects.” The

(Continued on page 51)
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last criterion is particularly important because main-
taining records should presumptively lead to the initial
reporting of outcomes in association with off-label
device use.

Appropriate record-keeping in association with off-
label device use facilitates the publishing of case reports
and retrospective case series, which can ultimately lead
to well-designed clinical trials to better test the safety
and efficacy of a medical device for this new indication.
The problem, however, is that the pace of device devel-
opment has frequently surpassed the pace of formal
device evaluation. This fact, together with the inherent
cost of designing and carrying out clinical trials, has
created a disincentive to perform appropriate device
trials because investigators are already thinking about
next-generation devices and their potential applica-
tions before completing the cycle of evaluating earlier
devices.

CURRENT RESEARCH

Assuming that physicians are well informed about
the products being used for this procedure, then the
other criterion requiring attention is the one asking
physicians to base the use of an off-label device on firm
scientific rationale and sound medical evidence. This
begins to answer the question posed at the beginning
of this article. At the present time, we can turn to the
work of Zamboni and the early articles by Charcot,
Putnam, and others"*'2 to provide the theoretical
support for venous abnormalities in this patient popu-
lation and the more recent work by Diaconu et al,?
Dolic et al,® Coen et al,™ Zaniewski and Simka,' and
Tucker® to provide the pathologic and pathophysi-
ologic basis for treatment.

The initial case series published by Zamboni et
al,"” Malagoni et al,"® and Dake et al,” as well as the
abstracts presented by Mehta et al,?° Zarebinski et al,?'
Milic et al,?> Magnano,? Ferral et al,?and Sekhar et
al,?> provide some of the initial evidence supporting
the potential effectiveness of venous angioplasty as a
treatment for CCSVI. Finally, the case series published
by Ludyga et al,?® Petrov et al,”’ and Mandato et al?®
support the safety of venous angioplasty as a treatment
for CCSVI. The important point is that these studies,
although somewhat limited in scope, design, and/or
follow-up, provide the initial rationale for the off-label
use of devices in clinical practice to treat CCSVI in
patients with MS.

Is this adequate? Do the studies mentioned here
provide the evidence to support the performance of
this procedure on their own? Although | believe that
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this evidence supports the clinical use of these devices
for an off-label indication, we must acknowledge that
additional studies need to be performed to better
understand CCSVI and the role of endovascular treat-
ment. It remains important for physicians performing
this procedure as part of their clinical practice to ret-
rospectively report their outcomes as a critical means
for understanding if further study makes sense and if
physicians are acting responsibly when performing this
procedure. However, it is equally critical to understand
that retrospective studies alone do not provide the
evidence needed to answer the questions that persist
about CCSVI.

FUTURE STUDIES

In order to gather higher levels of evidence with the
hope of gaining additional support for this treatment,
well-designed prospective studies are required. For this
to happen, an understanding of the guidelines for an
investigational device exemption (IDE) must be under-
stood by both investigators and institutional review
boards that wish to be involved with research in this
area. As previously mentioned, the devices used for this
procedure are off-label when utilized for angioplasty
of the internal jugular and azygos veins in MS patients
with CCSVI. That is not a debatable point. Given the
fact that significant complications have been reported
in association with this procedure (and therefore with
these devices),'? the angioplasty balloons and stents
used for this procedure are considered significant-risk
devices.

One point of confusion is the fact that the previously
noted studies have concluded that venous angioplasty
in this setting is a safe procedure with a very low risk
of major complications. Some have interpreted that as
meaning no risk for major complications and therefore
think of these devices as nonsignificant-risk devices.
This is an important distinction because significant-
risk devices require an IDE when used in a prospective
research study but nonsignificant-risk devices do not.
The May 2012 communication issued by the US Food
and Drug Administration (FDA) regarding CCSVI con-
firms this point.3° The FDA reviews proposed research
protocols to ensure that the scientific rationale is
sound, that the protocols are designed to answer the
questions being posed, and that the rights, safety, and
welfare of patients are protected. In this way, the FDA
is taking the necessary steps to make sure that the
devices are being studied appropriately and responsibly.

The exact methodology for any proposed clinical trial
remains a question in the minds of those involved in
this area of study. One significant issue is whether a trial

JULY 2012

=
=
—
—
m
=
<
m
=
=
(=)
—
b~
==
)
m
=
W
)
m
m
o
e
rm




LLJ
—
Ll
a.
(s
(o'
Ll
a.
]
=T
—
=
[ —
—
Lld
—
[a'=
LLl
[ —
=
=
<

COVER STORY

52

should be designed to evaluate this procedure as an MS
treatment or as a treatment for venous disease. As an
MS treatment, we should acknowledge that the neurol-
ogy community has certain standards and expectations
in place that must be met for such a trial to stand

on its own and to enable appropriate comparison to
other therapies for this condition. This will dictate the
enrollment criteria (type of MS, disease-modifying drug
regimens, etc.), the duration of follow-up (months vs
years), and the means by which patients are evaluated
during the follow-up period (ie, contrast-enhanced
magnetic resonance imaging, objective criteria such

as the Expanded Disability Status Scale or Multiple
Sclerosis Functional Composite, patient-reported out-
comes such as the Multiple Sclerosis Impact Scale-29 or
Multiple Sclerosis Quality of Life-54, etc.).3'33 As a treat-
ment for venous disease, the expectations are not as
established, and therefore, we may or may not be sure
of the exact outcome measures that will be needed to
confirm or refute a study hypothesis. Given this uncer-
tainty, both avenues should be further explored.

What is more certain, however, is the need for these
studies to be conducted in a randomized, blinded
fashion. This means that venous access needs to be
achieved in every patient even though the actual
intervention procedure would only be performed in
patients meeting certain criteria and then randomized
to a treatment group. The other patients may have
diagnostic tests performed but will not be treated.

Many have attributed positive effects reported in
association with this procedure to a placebo effect.
Although a more detailed discussion of this is again
outside the scope of this paper, it is critical for those
investigating this procedure to take the placebo effect
into account as part of their study design.>* By ensur-
ing that the patients and the physicians responsible for
evaluating these patients during the follow-up period
are blinded as to whether a patient was actually treated
with angioplasty, the placebo effect is removed as a
potential explanation for the symptomatic improve-
ment that may be reported after this procedure.

CONCLUSION

By issuing their recent communication, the FDA
has made it clear that good medical care needs to be
provided to patients who choose to undergo this pro-
cedure.? Physicians must make sure that patients are
appropriately informed about the potential risks and
benefits of the procedure, as well as the questions sur-
rounding CCSVI and venous angioplasty for this indi-
cation. The FDA has also made it clear that questions
regarding the safety and efficacy of angioplasty exist
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and will need to be answered before this procedure
earns a place in the treatment of patients with MS. To
answer these questions, the appropriate rules governing
research on medical devices being used in an off-label
fashion need to be followed. However, the FDA specifi-
cally stated in this communication that they “do not
regulate the practice of medicine and that physicians
may choose to use a legally marketed device, based on
their clinical assessment, for purposes other than the
cleared or approved use.” It is my hope that practitio-
ners choosing to use these devices off-label will report
their outcomes so that we can continue to gain an
understanding of CCSVI.

Interventionists interested in this procedure have
an obligation to gather level 1 evidence to support
performance of this procedure. Although the studies
published to date seem to provide the necessary sup-
port for the off-label use of these devices in clinical
practice, they do not adequately answer the safety and
efficacy concerns raised by the FDA and the neurol-
ogy community. If we are going to consider this as a
treatment for patients with MS, then it is my opinion
that we must design trials that meet the standards and
expectations set forth by neurologists, as it concerns
the work they have done with other MS therapies. If
we are going to consider this as a treatment for venous
disease, then the nature of this disease must be better
characterized so that trials can be developed that can
clearly attribute symptoms to the venous abnormality
and symptomatic improvement to treatment. Either
way, prospective randomized blinded trials, approved
through the FDA'’s IDE program and demonstrating
safety and efficacy, will be required if the treatment of
CCSVl is ever going to be acknowledged as an option
that might improve the lives of these patients. B

Gary Siskin, MD, is Professor and Chairman,
Department of Radiology, Albany Medical Center in
Albany, New York. He has disclosed that he has no finan-
cial interests related to this article. Dr. Siskin may be
reached at (518) 262-2397; sisking@mail.amc.edu.

1. Dake MD. Chronic cerebrospinal venous insufficiency and multiple sclerosis: history and background. Tech Vasc
Interventional Rad. 2012;15:94-100.

2. Zamboni P. The big idea: iron-dependent inflammation in venous disease and proposed parallels in multiple
sclerosis. J Royal Soc Med. 2006;99:589-593.

3. Diaconu G, Staugaitis J, McBride C, et al. Anatomical and histological analysis of venous structures associated
with chronic cerebrospinal venous insufficiency. Presented at: the 5th Joint Triennial congress of the European
and Americas Committees for Treatment and Research in Multiple Sclerosis; October 21, 2011; Amsterdam, the
Netherlands.

4. Zamboni P, Menegatti £, Galeotti R, et al. The value of cerebral Doppler venous haemodynamics in the assess-
ment of multiple sclerosis. J Neurol Sci. 2009;282:21-27.

5. Zivadinov R, Marr K, Cutter G, et al. Prevalence, sensitivity, and specificity of chronic cerebrospinal venous insuf-
ficiency in MS. Neurology. 2011,77:138-144.

6. Haacke EM, Feng W, Utriainen D, et al. Patients with multiple sclerosis with structural venous abnormalities on



MR imaging exhibit an abnormal flow distribution of the internal jugular veins. J Vasc Interv Radiol. 2012;23:60-68.
7. Doepp F, Paul F, Valdueza JM, et al. No cerebrocervical venous congestion in patients with multiple sclerosis. Ann
Neurol. 2010;68:173-183.

8. Auriel E, Karni A, Bornstein NM, et al. Extracranial venous flow in patients with multiple sclerosis. J Neurol Sci.
2011;309:102-104.

9. Marder E, Gupta P, Greenberg BM, et al. No cerebral or cervical venous insufficiency in US veterans with multiple
sclerosis. Arch Neurol. 2011,68:1521-1525.

10. US Food and Drug Administration. “Off-Label” and Investigational Use Of Marketed Drugs, Biologics, and
Medical Devices - Information Sheet: Guidance for Institutional Review Boards and Clinical Investigators. http://
www.fda.gov. Accessed June 2, 2011.

11. Charcot JM. Histology of “sclerose en plaque” [French]. Gazette Hosp (Paris). 1868;41:554-566.

12. Putnam TJ. Lesions of “encephalomyelitis” and multiple sclerosis. Venous thrombosis as the primary alteration.
JAMA. 1937,108:1477.

13. DolicK, MarrK, Valnarov V, et al. Intra- and extraluminal structural and functional venous anomalies in multiple
sclerosis, as evidenced by 2 noninvasive imaging techniques. AINR. 2012,33:16-23.

14. Coen M, Menegatti E, Salvi F, et al. Altered collagen expression in jugular veins in multiple sclerosis. Cardiovasc
Pathol. 2012. http://www.cardiovascularpathology.com/article/$1054-8807(12)00059-2/abstract. Accessed July
12,2012,

15. Zaniewski M, Simka M. Biophysics of venous return from the brain from the perspective of the pathophysiology
of chronic cerebrospinal venous insufficiency. Rev Recent Clin Trials. 2012;7:88-92.

16. Tucker TW. A physics link between venous stenosis and multiple sclerosis. Med Hypothesis. 2011;77:1074-
1078.

17. Zamboni P, Galeotti R, Menegatti E, et al. A prospective open label study of endovascular treatment of chronic
cerebrospinal venous insufficiency. J Vasc Surg. 2009;50:1348-1358.

18. Malagoni AM, Galeotti R, Menegatti E, et al. Is chronic fatigue the symptom of venous insufficiency associated
with multiple sclerosis? A longitudinal pilot study. Int Angiol. 2010;29:177-182.

19. Dake MD, Dantzker N, Bennett WL, Cooke JP. Endovascular correction of cerebrovenous anomalies in multiple
sclerosis: a retrospective review of an uncontrolled case series. Vasc Med. 2012,17:131-137.

20. Mehta M, Roddy SP, Chang BB, et al. A prospective analysis of endovascular treatments of chronic cerebrospinal
venous insufficiency in patients with multiple sclerosis. Presented at: the Annual Meeting of the International

COVER STORY

Society of Neurovascular Disease; March 2011; Bologna, ltaly.

21. Zarebinski A, Andrzejczak-Sobocinska A, Pawluczuk P, et al. Short-term evaluation of venous angioplasty

in patients with chronic cerebrospinal venous insufficiency syndrome. Presented at: the Annual Meeting of the
International Society of Neurovascular Disease; March 2011; Bologna, Italy.

22. Milic DJ, Bosnjakovic P, Vojinovic S, et al. Liberation procedure in the treatment of chronic cerebrospinal venous
insufficiency—is chronic cerebrospinal venous insufficiency related to brain congestion syndrome rather than
multiple sclerosis [abstract]? J Vasc Surg. 2012,55:302-303.

23. Magnano M. QOLS and EDSS variations after angioplasty in 170 MS-CCSVI patients [abstract]. Presented at: the
International Symposium on Endovascular Therapy; January 1519, 2012; Miami Beach, FL.

24. Ferral H, Behrens G, Tumer Y, Souman T. Clinical experience in the management of CCSVI: single center experi-
ence [abstract]. J Vasc Interv Radiol. 2012;23:523.

25. Sekhar KP, Mandato K, Rucker W, et al. Short-term outcomes after endovascular treatment for chronic cerebro-
spinal venous insufficiency (CCSVI) in patients with multiple sclerosis [abstract]. J Vasc Interv Radiol. 2012,23:523.
26. Lyduga T, Kazibudzki M, Simka M, et al. Endovascular treatment for chronic cerebrospinal venous insufficiency:
is the procedure safe? Phlebology. 2010;25:286-295.

27. Petrov |, Grozdinski L, Kaninski G, et al. Safety profile of endovascular treatment for chronic cerebrospinal
venous insufficiency in patients with multiple sclerosis. J Endovasc Ther. 2011,18:314-323.

28. Mandato KD, Hegener PF, Siskin GP, et al. Safety of endovascular treatment of chronic cerebrospinal venous
insufficiency (CCSVI): a report of 257 patients with multiple sclerosis. J Vasc Interv Radiol. 2012;23:55-59.

29. Burton JM, Alikhani K, Goyal M, et al. Complications in MS patients after CCSVI procedures abroad (Calgary,
AB). Can J Neurol Sci. 2011;38:741-746.

30. USFood and Drug Administration. FDA Safety Communication: Chronic Cerebrospinal Venous Insufficiency in
Multiple Sclerosis Patients. http://www.fda.gov. Accessed May 10, 2012.

31. Apperson ML, Agius MA. Clinical and neuroimaging assessments for research studies (including drug trials) in
multiple sclerosis. Curr Protoc Neurosci. 2011;10.4.1-10.4.16.

32. Daumer M, Neuhaus A, Morrissey S, et al. MRI as an outcome in multiple sclerosis clinical trials. Neurology.
2009;72:705-711.

33. Healy BC, Ikle D, Macklin EA, Cutter G. Optimal design and analysis of phase I/Il clinical trials in multiple
sclerosis with gadolinium-enhanced lesions as the endpoint. Mult Scler. 2010;16:840-847.

34. Knox KB, Kelly ME. Placebo power. Tech Vasc Interv Radiol. 2012;15:150-152.

JULY 2012 ENDOVASCULAR TODAY 53

=
=
—
|
rm
=
e
rm
=
=
(=)
p—
b~
—=
-
m
=
w
o
m
)
=
=
m




