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Abstract: Multiple sclerosis (MS) is an autoimmune disease with unclear etiopathogenesis. Some MS patients have anticardiolipin (ACL),
anti-beta-2-glycoprotein-I (B2GPI) and anti-annexin V (AnV) antibodies. These antibodies can also be found in systemic lupus
erythematosus with antiphospholipid syndrome (SLE/APS). The aim of our study was to compare the levels of ACL, B2GPI and
AnV antibodies in MS and SLE/APS. Materials and methods: We investigated serum levels of IgG and IgM ACL, B2GPI and AnV in
21 MS patients, 30 SLE/APS patients and 30 controls using ELISA. Results: Mean levels of IgM and IgG ACL and B2GPI in MS were
comparable with controls and lower than SLE/APS (p<0.05). Mean levels of IgM AnV in MS were higher compared to SLE/APS and
controls (p<0.05); mean levels of IgG AnV in MS were higher than normal but similar to SLE/APS (p>0.05). Discussion: The results
show that MS with negative “classic” autoantibodies (ACL and B2GPI) and without clinical data for antiphospholipid syndrome may
have other positive antiphospholipid antibodies, such as AnV. Larger studies are needed to clarify whether AnV are epiphenomenon of
the vascular and organ damage or they play a pathogenic role in the development of MS.
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1. Introduction
Until now, there have been no systematic investigations
on the prevalence of anti-annexin antibodies (AnV) in MS
patients. The data concerning the significance of AnV
and antophospholipid antibodies (APL) for the development of thrombophilia in other diseases and conditions
remain controversial. Anti-annexin V antibodies have
a high prevalence in patients with systemic lupus erythemasus (SLE) [1-3] and rheumatoid arthritis (RA) [4]
but currently there is no consensus on whether they are
associated with certain disease features [5,6]. Some
authors suggest that the presence of different antibodies, including AnV, in antiphospholipid syndrome (APS)
could explain the differences in the clinical manifestations in this disease [7]. Rodrigues-Garcia et al. [5] suggests that the extracellular annexin V could play the role
of antigenic stimulus for the production of AnV. These

autoantibodies could participate in the pathogenesis
of RA by inhibiting annexin V, the binding of type II
collagen, the inhibition of phospholipase A2and the
Fc receptor activity. The attempts to better characterize these autoantibodies in APS (with the APS being
a heterogenous disease) have suggested that some
plasma co-factors, such as beta-2-glycoprotein I,
could be important for the action of ACL [8,9]. Similarly, prothrombin [10,11], beta-2-glycoprotein I [12],
annexin V [13] appear to be important for the lupus
anticoagulant (LA).
In the medical literature, there is a wide number of
publications on the diagnosis of MS and its differentiation from other diseases and conditions, especially
the neuro-psychiatric manifestations of systemic lupus
erythematosus with antiphospholipid syndrome (SLE/
APS) [14]. The underlying mechanisms of the MSlike manifestations in APS patients include molecular
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mimicry with myelin and other antigens in the central
nervous system (CNS), microvascular thrombosis and
autoimmune CNS vasculitis similar to that in SLE/APS.
The APL shows cross-reactivity to myelin, myelin-binding proteins and cerebral phospholipids kephaline and
sphingomyelin [15,16].
APL has been found in variable number of MS patients. Some authors suggest that the detection of APL
could have diagnostic and prognostic significance;
however the data from the literature is very heterogenic. Some authors found positive anticardiolipin antibodies (ACL) in 5.3% [17] and 6.2% [18] of the studied
MS patients. Sugyama and Yamamoto [19] detected
IgM ACL in 44% and IgG ACL in 9% of MS patients. Bidot et al. [20] studied the prevalence of a wide spectrum
of APL (antibodies against cardiolipin, beta-2-glycoprotein I, factor VIIa, phosphatidylcholine, phosphatidylserine and phosphatidyl ethanolamine) in MS and found
only IgM but not IgG APL in a large number of patients
– both during remission and during disease exacerbation. The authors found at least one IgM APL in 88 %
of the patients during MS flair, and during remission
this prevalence was lower – 57%. Ijdo et al. [21] also
detected high prevalence of APL, mainly of IgM class
(88%) in MS patients. Roussel et al. [22] suggest that
despite anti-beta-2-glycoprotein I antibodies are found
in 32% of the studied MS patients, they show no correlation with the disease manifestations and progression. Heinzief et al. [23] found positive ACL in 15% of
285 MS patients, mainly of IgM class, and these antibodies showed no correlation with the disease manifestations and evolution. Gard et al. [24] found APL in
55% of MS patients, mainly of IgM. The studies of Liedorp et al. [25] revealed no such correlations. The authors found positive ACL in 5.6% of a group of MS patients and despite the persistence of the detected ACL
for a period of 12 weeks, none of the patients fulfilled
the diagnostic criteria for APS.
The aim of our study was to investigate the prevalence of AnV in MS patients in comparison with SLE/APS
patients and controls from the Bulgarian population.

2. Materials and methods
We investigated 21 Caucasian patients – 10 women (mean age 26.4 ± 8.6) and 11 men (mean age
33.1 ± 8.7) with relapsing-remitting MS without clinical
or immunological symptoms of APS. The Expanded
Disability Status Scale (EDSS) level of MS patients was
ranging from 2.5 to 5. The mean duration of disease
was 3.4 years. The study included also 30 Caucasian
patients with SLE/APS (28 – women, 2 men, mean age
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25 ± 6) and 30 Caucasian controls. All studied persons
were investigated for IgG and IgM antibodies to: annexin V, cardiolipin, beta-2-glycoprotein I using ELISA
(Orgentec, Germany). The data was processed using
variation analysis (SPSS 13.0).

3. Results
High levels of AnV were detected in 11 MS patients
(52%) – 5 of them with high IgM, and 6 with high IgM
+ IgG levels. MS patients had the highest levels of AnV
and were significantly higher for the IgM class (p<0.05)
when compared with SLE/APS and controls (Table 1).
Table 1.

Levels of AnV in patients with multiple sclerosis, in systemic
lupus erythematosus and controls.
IgG (U/ml)

IgM (U/ml)

6.68 ± 8.02

7.29 ± 8,1

SLE/APS

4.5 ± 3.59

2.72 ± 1.92

Controls

3.62 ± 1.95

1.74 ± 1.33

MS

ACL levels were normal in all the studied MS patients
and only 2 had elevated IgM anti-beta-2-glycoprotein I
(B2GPI) antibodies. The mean levels of IgM and IgG
ACL and B2GPI in MS patients were similar to these in
controls (p>0.05) (Table 2).
Table 2.

Levels of anti-cardiolipin (ACL) and anti-beta-2glycoprotein I (B2GPI) antibodies in patient with multiple
sclerosis (MS) and controls.

ACL IgG
(U/ml)

ACL IgM
(U/ml)

B2GPI IgG
(U/ml)

B2GPI IgM
(U/ml)

Controls 11.38 ± 4.86

7.24 ± 4.81

3.62 ± 7.1

1.94 ± 1.31

MS

1.56 ± 2.63

5.83 ± 2.66

0.81 ± 1.01

4.14 ± 3.39

4. Discussion
The results of our study are in accordance with the investigations of Tournah et al. [18] and Liedorp et al. [25]
who found low prevalence of ACL and B2GPI in MS
patients, mainly IgM class. Many authors have suggested that the clinical features of MS could mimic APS.
Cuadrado et al. [26] emphasize that the differentiation
between APS and MS could be very difficult, especially
when positive antinuclear (ANA) and/or APL are found.
In such cases, thorough patient’s history should be taken, especially concerning the development of miscarriages and thromboses in the past, along with careful
evaluation of the localization of CNS lesions on MRI.
Karussis et al. [27] suggest that the combination of MS
and positive ACL could represent a different disease
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entity, especially in the presence of atypical symptoms,
such as headache, and in the absence of oligoclonal
binding in the cerebro-spinal fluid (CSF oligoclonal
binding). The authors found lower rates of deterioration
of the myelopathic/spinocerebellar syndrome compared
to these in the “classical” MS and suggested introduction of anti-platelet and anticoagulant agent in patients
with positive ACL. Ferreira et al. [14] also emphasize
that many SLE/APS patients often happen to be misdiagnosed in having MS, especially the atypical cases.
Our previous studies [28] in 10 such patients (female
patients with MS and livedo reticularis) showed that
7/10 patients had history of recurrent miscarriages
and/or deep vein thromboses [DVT]. In 2 patients the
presence of DVT was confirmed by Doppler-ultrasound
examination, 4 had headache, 7 had different echocardiographic changes – mainly of the mitral valve, and 5
patients had high ACL levels. These findings made us
investigate a wider group of MS patients without clinical signs of APS and add the AnV to the study panel.
The small number of patients does not allow us to make
general conclusion regarding the exact diagnostic and
prognostic value of AnV in MS.
The diagnostic significance of AnV in autoimmune
diseases and SLE/APS remains unclear. The majority

of the investigations on AnV are in spontaneous abortions and the results are controversial. According to
some authors AnV could represent a single risk factor
for recurrent miscarriages [29]. Anti-annexin V antibodies could be important for the development of cerebral
vascular endothelial damage in MS [30], having in
mind that the research group led by Schoenfeld [31,32]
has revealed the neurotropic effects of APL in animal
models. Our literature search did not find any articles
discussing the parallel investigation of AnV in MS and
SLE/APS patients.
Our results show that MS patients without clinical and laboratory (negative ACL and B2GPI) findings
for APS are AnV positive. Moreover these antibodies
are higher in MS than SLE/APS. Further studies are
needed to determine whether these autoantibodies
take part in the development of MS or are merely an
epiphenomenon.

Acknowledgments
This study has been supported by grant No.
D002/125/2008 of the National Fund for Scientific Research - Bulgaria.

References
[1] Kaburaki J., Kuwana M., Yamamoto M., Kawai Sh.,
Ikeda Y., Clinical significance of anti annexin V antibodies in patients with systemic lupus erythematosus, Am. J. Hematol., 1997, 54, 209-213
[2] Matsuda J., Saitoch N., Gohchi K., Gotoh M.,
Tsukamoto M., Anti annexin V antibody in systemic
lupus erythematosus patients with lupus anticoagulant and/or anticardiolipin antibody, Am. J. Hematol.,
1994, 47,56-58
[3] Satoh A., Suzuki K., Takayama E., Kojima K.,
Hidaka T., Kawakani M., et al., Detection of anti - annexin IV and V antibodies in patients with antiphospholipid syndrome and systemic lupus erythematosus, J. Rheumatol., 1999, 26, 1715-1720
[4] Dubois T., Bisagni-Faure A., Coste J., Mavoungou
E., Mankes C.J., Russo-Marie F., et al., High levels of
antibodies to annexin V and VI in patients with rheumatoid arthritis. J. Rheumatol., 1995, 22, 1230-1234
[5] Rodrigues-Garcia M.J., Fernandez J.A., Rodriguez
A., Fernandez M.P., Gutierez C., Torre-Alonso J.C.,
Annexin V autoantibodies in patients with rheumatoid arthritis, Ann. Rheum. Dis., 1996, 55, 895-900
[6] Ogawa A., Zhao D., Dlott J.S., Cameron G.S.,
Yamazaki M., Hata T., et al., Elevated anti annexin
V levels in antiphospholipid syndrome and their in-

volvement in antiphospholipid specificities, Am. J.
Clin. Pathol., 2000, 114, 619-628
[7] Triplett D.A., Antiphospholipid-protein antibodies:
laboratory detection and clinical relevance, Thromb.
Res., 1995, 78, 1-31
[8] Mc Neil H.P., Simpson R.J., Chesterman C.N.,
Krilis S.A., Antiphospholipid antibodies are directed
against a complex antigen that includes a lipid-binding inhibitor of coagulation: b2-glycoprotein I (apolipoprotein H), Proc. Natl. Acad. Sci. USA, 1990, 87,
4120-4124
[9] Galli M., Comfurius P., Maassen C., Memker H. C.,
De Baets M. H., Van Breda-Vriesman P.J.C., et al.,
Anticardiolipin antibodies directed not to cardiolipin
but to a plasma protein cofactor, Lancet, 1990, 335,
1544-1547
[10] Fleck R.A., Rapaport S.I., Rao L.W.M., Anti - prothrombin antibodies and lupus anticoagulant,
Blood, 1988, 72, 512-519
[11] Bevers A.M., Galli M., Barbui T., Comfurins P.,
Zwaal R.F.A., Lupus anticagulant IgG's (LA) are
not directed to phospholipids only, but to a complex of lipid - bound human prothrombin, Thromb.
Hemost., 1991, 66, 629-632
[12] Roubey R.A.S., Pratt C.W., Buyon J.P.,
227

Annexin V antibodies in multiple sclerosis
and SLE/APS

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

228

Winfield J.B., Lupus anticagulant activity of autoimmune antiphospholipid antibodies is dependent upon b2-glycoprotein I, J. Clin. Invest. 1992,
90,1100-1104
Nakamura N., Kuragaki C., Shidara Y., Yamaji K.,
Wada Y., Antibody to annexin V has anti-phospholipid and lupus anticoagulant activity, Am. J.
Hematol., 1995, 49, 347-348
Ferreira S., D'Cruz D.P., Hughes G.R.V., Multiple
sclerosis, neuropsychiatric lupus and antiphospholipid syndrome: where do we stand?,
Rheumatology,2005, 44, 434-442
Noseworthy J.H., Lucchinetti C., Rodriguez M.,
Weinshenker B.G., Multiple sclerosis, New Engl. J.
Med., 2000,343, 938-52
Marullo S., Clauvel J.P., Intrator L., Danon F.,
Brouet J.C., Oksenhender E., Lupoid sclerosis
with antiphospholipid and antimyelin antibodies, J.
Rheumatol., 1993, 20, 747-749
Fukakawa T., Moriwaka F., Mukai M., Hamada T.,
Koike T., Tashiro K., Anticardiolipin antibodies in
Japanese patients with multiple sclerosis, Acta
Neurol. Scand. 1993, 88, 184-189
Tourbach A., Clapin A., Gout O., Fontaine B.,
Liblau R., Batteux F., et al Systemic autoimmune
features and multiple sclerosis: a 5 year follow-up
study, Arch. Neurol., 1998, 55, 517-521
Sugiyama Y., Yamamoto T., Characterization of
serum antiphospholipid antibodies in patients with
multiple sclerosis, Tokohu J. Exp. Med., 1996,
178, 203-215
Bidot C.J., Horstman L.L., Jy W., Jimenez Y.Y.,
Bidot C., Ahn Y. C., et al., Clinical and neuroimaging correlates of antiphospholipid antibodies in multiple sclerosis: a preliminary study, BMC Neurology,
2007, 7, 36, doi:10.1186/1471-2377-7-36
Ijdo J.W., Conti-Kelly A.M., Greco P., Abedi M.,
Amos M., Provenzale J.M., et al., Anti - phospholipid antibodies in patients with multiple sclerosis
and MS-like illness: MS or APS?, Lupus, 1999, 8,
109-115
Roussel V., Yi F., Jauberteau M.O., Couderq C.,
Lacomce C., Michelet V., et al. Prevalence and
clinical significance of anti - phospholipid antibodies in multiple sclerosis: a study of 89 patients, J.
Autoimmun., 2000, 14, 259-265
Heinzief O., Weill B., Johanet C., Sazdovitch V.,
Caillat-Zucman S., Tournier – Lasserve E., et al.,
Antiardiolipidn antibodies in patients with multiple
sclerosis do not represent a subgroup of patients ac-

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

cording to clinical, familial and biological characteristics, Neurol. Neurosurg. Psychiatry, 2002, 72, 647-649
Garg N., Zivadinov R., Ramanathan M., Vasiliu I.,
Locke J., Watts K., et al., Clinical and MRI correlates with autoreactive antibodies in multiple sclerosis patients, J. Neuroimmunol., 2007, 187, 159-165
Liedorp М., Sanchez E., van Hoogstraten I.M.W.,
von Blomberg B.M.E., Barkhof F., Polman C.H.,
et al., No evidence of misdiagnosis in patients with
multiple sclerosis and repeated positive anticardiolipid antibodies testing based on magnetic resonance imaging and long term follow-up, Neurol.
Neurosurg. Psychiatry, 2007, 78, 1146-1148
Cuadrado M.J., Khamashta M.A., Ballesteros A.,
Godfrey T., Simon M.J., Hughes G.R., Can neurologic manifestations of Hughes syndrome (antiphospholipid) syndrome be distinguished from
multiple sclerosis? Analysis of 27 patients and review of the literature, Medicine (Baltimore), 2000,
79, 57-68
Karussis D., Leker R.R., Ashkenazi A., Abramsky O.,
A subgroup of multiple sclerosis patients with anticardiolipidn antibodies and unusual clinical manifestations: Do they represent a new nosological
entity?, Ann. Neurol., 1998, 44, 629-634
Dikova Ch., Petrova I., Nikolov K., Baleva M.,
Shabani R., Antiphospholipid syndrome, livedo
reticularis and multiple sclerosis, Med. Pregled.,
2007, 43, 57-61, (in Bulgarian)
Nojima J., Kuratsune H., Suehisa E., Futsukaichi Y.,
Yamanishi H., Machii T., et al., Association between
the prevalence of antibodies to β2-glycoprotein I,
prothrombin, protein C, protein S and annexin V
in patients with systemic lupus erythematosus and
thrombotic and thrombocytopenic complications,
Clin. Chem., 2001, 47, 1008-1015
Horstman L.L., Jy W., Bidot C.J., Ahn Y.S.
Kelley R.E., Zivadinov R., et al. Antiphospholipid
antibodies:
Paradigm
in
transition,
J.
Neuroinflammation, 2009, 6,3, doi: 10.1186/17422094-6-3
Shoenfeld Y., Nahum A., Korczyn A.D., Dano M.,
Rabinowitz R., Beilin O., et al., Neuronal-binding
antibodies from patients with antiphospholipid syndrome induce cognitive deficits following intrathecal passive transfer, Lupus, 2003, 12, 435-442
Ziporen L., Schoenfeld Y., Levy Y., Korczyn A.D.,
Neurological dysfunction and hyperreactive behavior associated with antiphospholipid antibodies. A
mouse model. J. Clin. Invest., 1997, 100, 613-619

