Integrating CCSVI and CNS autoimmunity
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Multiple sclerosis (MS) is currently classified
as a cell-mediated, autoimmune disease on the
basis of genetic, immunological, experimental and
epidemiological data.! This widely accepted
autoimmune model, inwhich theimmune system
issensitized to myelin by external influences such
as an infection, has recently been challenged by
the observationsthat many personswithM S have
a newly defined condition called chronic cere-
brospinal venous insufficiency (CCSVI).2 CCSVI
is characterized by impaired drai nage of venous
blood from the brain due to venous malforma-
tions. Suchimpairment can be detected by Doppler
sonography with CCSVI being recognized as a
condition in which two of five measured para-
meters of venous blood f10w from the brain are
anomal ous. 23

Initial studiesfound that CCSVI exhibited a near
100% specificity and sensitivity for MS.2, 3 These
findings led to a new, vascular model for MS4 In
this mode!, venous blockages lead to reflux of
bloodintothe brain whichinturnleadsto upreg-
ulation of adhesion molecules onthe blood-brain
barrier (BBB), iron deposition, subsequent inflam-
mation, and breeches of the BBB. The passage of
blood productsinto the CNS initiates inflamma-
tion and neurodegeneration which drive the neu-
rological deficitsthat characterizes MS. Notably,
the CCSVI model can account for various, previ-
ously inexplicable features of multiple sclerosis
such as neurodegeneration, venocentricity of
lesions and the common presence of iron
deposits.24 Also, anecdotal findings of CCSVI in
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almost all M S patients evaluated for the condi-
tion (90%+) by'cliniciansin Poland, Jordan, and
the USA, have added support to themode!. A recent
"Point of View" has challenged the mode!.5

Giventhat both the autoimmune model andthe
CCSVI model haverobust dataand theory to back
themup, it may well bethat both CCSVr and exter-
nally-driven, CNS autoimmunity are important
contributorsto MS. Recently released datafrom
ongoing CCSVI studies at the University of Buf-
falo and at Georgetown University seemto favor
an M S disease model which integratesboth CCSVI1
and CNS autoimmunity.

The University of Buffalo study, led by Dr Robert
Zivadinov and Dr BiancaWeinstock-Guttman, is
an attempt to replicate the findings of Zamboni's
research.23 TheBuffalo researchers areusing the
same Doppler technology and measuring the same
five blood f10w parameters as the Zamboni team
didinorderto determinethe presence or absence
of CCSVI in 1600 subjects (950 CDMS, 100 ini-
tial demyelinating event, 300 other CNS diseases
and 350 healthy controls). Theresults of Phase 1,
whichinvolved 500 patients (280 CDMS, 161 HC,
59 others), were recently released to the press.6
Before discussing theseresults, itisimportant to
discusstheresults of another study which address-
es a critical aspect of CCSVI.

Vascular researchers under theleadership of Dr
Byung-Boong L ee of Georgetown University stud-
ied the nature and origin of the types of venous
malformations which constitute CCSVr.7,s A key
finding of this work is that the venous malfor-
mations of CCSVI are of congenital originand are
not the product of post-birth, environmental insults
orthe MSdisease processitself. Thisisakey con-
straint for any model involving CCSVI.
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The announced results of Phase 1 of the Buffa-
lo study included:

1) 56% of persons with MS in the study had
CCsvI;

2) 22% of healthy controls had CCSVI;

3) 38% of those with an initial demyelinating
event had CCSVI;

4) 80% of those with more advanced M S had
CCsVI.

The findings that 22% of the healthy controls
and 56% of personswith MS had CCSVI indicate
that CCSVI by itself does not cause MS. On the
other hand, these results show that CCSVI1 is def-
initely associated with MS and, giventhat CCSVI
isacongenital condition, thismeans CCSVI must
be a part of the MS disease process. The final,
intriguing result is that the higher the disability,
the higher the chance that CCSVI is involved.
Given the congenital origin of the vascular mal-
formations, such aresultindicates that CCSVI is
an adjuvantto the M S disease process. This means,
if onehas M S and CCSVI, they have a much high-
er chance of progressingto a higher disability level
than a person with MS but no CCSVI. Thisfind-
ing is not surprising considering the potential
adverse effects of CCSVI-driven processes on the
BBB and CNS. Overall, the Buffalo results indi-
catethat neither the autoimmune nor the CCSVI
model is adequate.

One model that can explain these recent results,
and which honorsthe established datafor MS, is
that MSisa CNS autoimmune disease which, in
many cases, is exacerbated by the chance pres-
ence of CCSVI. Inthis mode!, a prerequisite for
M Swould bethe sensitization of immune cellsto
myelin although such sensitization would not
guarantee a diagnosis of MS. The Buffalo results
indicate that ~22% of the persons who develop a
sensitization to myelin would also, by chance,
have CCSVI. Giventhat CCSVI enhances autoim-
munity by making it easier for immune cells to
gain access to the CNS, it is assumed that most
people with CCSVI and CNS autoimmunity will
eventually progressto MS. Thus, it would not be
surprising to find that a majority of those with
MS would also have CCSVI. Furthermore, those
with CCSVI would be more likely to progress to
higher disability levels given the catalytic effect
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of CCSVI on CNS autoimmunity and the addition
of neurodegeneration processes.

We can now say with confidencethat CCSVris
areal phenomenon which is part of the MS dis-
ease process. This discovery providesbetter under-
standing of why M Sis such a heterogeneous dis-
ease 9 that commonly includes substantial neu-
rodegeneration.| Because of the effect of CCSVr
on disease progression, it will be important for
clinicians to determine whether or not CCSVr is
present for each MS patient as soon as possible.
Scans to determine the presence and nature of
venous problemswill bejust asimportant as stan-
dard MRI scanswhenit cornesto diagnosing and
designing treatment regimensfor patients. CCSVr
has ushered in a new erafor understanding and
treating MS.
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