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Abtract
Objectives
Over the last two decades, increasing interest has been focused on the association between autoimmune polyneuropathies
and anti-neuronal autoantibodies in immune-mediated polyneuropathy. The possible appearance of these autoantibodies in
systemic diseases that are not limited to the nervous system has not been fully addressed yet.

Methods
We evaluated 32 patients with systemic lupus erythematosus, 34 patients with hepatitis C virus-associated mixed IgM-k/IgG
cryoglobulinemia, 19 with small vessel ANCA-associated vasculitis, and 20 patients with Sjogren’s syndrome by means of
an immunoenzyme method of anti-neuronal autoantibody detection.

Results
As compared to normals, a significant increase (p < 0.001) in plasma titers of both IgM and 1gG anti-GM1 ganglioside and
IgM and 1gG anti-sulfatide was observed in patients with systemic lupus erythematosus, mixed cryoglobulinemia and Sjog-
ren’s syndrome. Idiopathic systemic vasculitis patients were found to have significantly increased levels of anti-sulfatide
1gG autoantibodies (p < 0.001). Clinical and electrophysiologic studies revealed that abnormal titers of anti-neuronal
antibodies were associated with evidence of neuropathy in patients with systemic lupus erythematosus and ANCA-related
vasculitis (p < 0.05) as well as in patients with mixed cryoglobulinemia and Sjogren’s syndrome (p < 0.001).

Conclusion
Anti-GM1 and anti-sulfatide antibodies are frequently found in patients with small vessel ANCA-associated vasculitis and
other multi-organ immune-mediated diseases. Upon detection of these antibodies, accurate neurologic examination should
be carried out due to the significant association that can be found between these serologic abnormalities and the involve-
ment of the peripheral nervous system as also detected by electrophysiologic studies. This study supports the unexpected
possibility that anti-neuronal reactivity may be a direct trigger of neurologic injury in these systemic disorders.
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Introduction

Over the last two decades, increasing
interest has been focused on the asso-
ciation between autoimmune polyneu-
ropathies and high titers of anti-neuron-
al antibodies, i.e., antibodies anti-GM 1
ganglioside and anti-sulfatide (1-5).
The mechanism by which these anti-
bodies might cause nerve injury re-
mains unclear (6-8). Low to moderate
titers of both anti-ganglioside and anti-
sulfatide autoantibodies can be found
in non-immune-mediated polyneuro-
pathies, and low affinity anti-neuronal
antibodies are part of the normal human
immunological repertoire (5, 9, 10).
Polyneuropathies are frequently ob-
served in systemic idiopathic vasculitis
(VAS), such as ANCA-associated angi-
itis, or in others multi-organ immune-
mediated diseases such as systemic
lupus erythematosus (SLE), mixed
cryoglobulinemia (MC), and Sjogren’s
syndrome (SS), which are character-
ized by a broad spectrum of clinical
manifestations and several immuno-
logic abnormalities. Nevertheless, peri-
pheral nervous system involvement has
not been extensively investigated by
an electrophysiologic approach, thus
the reported prevalence of peripheral
neuropathy in these conditions varies
among studies, and reflects the differ-
ent criteria that are used to clinically
define polyneuropathies (11-14).

The occurence of autoimmune diseases
(i.e., SLE) associated with a priori idio-
pathic polyneuropathy has previously
been reported (15). Furthermore, serum
anti-neuronal antibodies have been de-
tected in SLE (16-19) and primary Sjo-
gren’s syndrome (20-22).

In the present study, anti-ganglioside
GM1 and anti-sulfatide antibodies
were detected in several patients with
idiopathic systemic vasculitis and hep-
atitis C virus (HCV)-associated MC, as
well as SLE and SS. The results were
related to some serologic parameters of
disease activity and electrophysiologic
indices of peripheral neuropathy.

Methods

Patients

Serum samples were obtained from 32
patients with systemic lupus erythema-
tosus, 34 patients with HCV-associated
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mixed (IgM-k/IgG) cryoglobulinemia,
19 patients with small vessel ANCA-
associated idiopathic vasculitis, and 20
patients with Sjogren’s syndrome. Both
patients symptomatic for peripheral
neuropathy and asymptomatic patients
were considered elegible for the study.
Each patient gave informed consent.
Diagnosis of SLE was established ac-
cording to the 1982 American Rheuma-
tism Association revised criteria (23).
Demographic data are shown in Table I.
Clinical activity was established by as-
sessing SLEDALI score system. Diagno-
sis of hepatitis C virus-associated MC
and SS were based on previously estab-
lished criteria (24, 25), while diagnosis
of small vessel ANCA-associated vas-
culitis was made according to Jennette
et al. (26). Sixteen patients with SLE,
10 with MC, 10 with ANCA-associated
idiopathic vasculitis and 5 with SS were
in mild activity or in clinical and sero-
logical remission at the time of study.
Sera of 34 healthy blood donors and
reference sera from antibody positive
patients with Guillain Barré syndrome
were used as negative and positive con-
trols, respectively (27). The diagnosis
of neuropathy was made in the presence
of at least one of the following criteria:
weakness, decrease or loss of tendon
reflexes, sensory symptoms such as
paresthesia or dysesthesia. Neuropathy
was assumed to be secondary to SLE,
SS, MC or idiopathic systemic vasculi-
tis if all of the following features were
absent: history or laboratory findings
suggestive of diabetes mellitus, hy-
pothyroidism, uremia, vitamin B1, B12
or E deficiency, alcohol abuse, HIV-
infection or Lyme’s disease, trauma,
paraneoplastic syndromes, hereditary
neuropathies. Based on clinical exami-
nation, patients were grouped into three
categories: sensory neuropathy, motor
neuropathy and mixed sensory-motor
neuropathy (28).

Antibody assay

Sera from all patients and controls
were tested by an enzyme-linked im-
munosorbent assay (ELISA) for the
presence of IgM-IgG antibodies to
GMI1 gangliosides and sulfatides. The
ELISA test was carried out by adding
500 ng of either purified GM1 (Sigma,
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Table I. Demographic characteristics of the patients under study. of 30 SLE, 22 out of 33 cryoglobuline-

mic patients, 8 out of 19 patients with

SLE Me VAS 55 ANCA-positive systemic vasculitis and

Total 32 34 19 20 11 out of 18 patients with Sjogren’s
Age, years (mean  SD) 0217 6112 6115 6410 syndrome. Motor conduction veloci-
Gender: Female [n (%)] 2887%)  19(56%)  1(37%) 18 (90%) ties were determined on deep peroneal
Male 4 (13%) 15 (44%) 12 (63%) 2 (10%) nerves. Interval between stimulating

Disease duration: years (range) 9 (4-14) 8 (3-13) 9 (4-14) 5(2-8) and recording electrodes was 8 cm at
Pts treated with Steroids and/or 23 20 17 6 ankle. M wave amplitude, distal latency,

Immunosuppressive drugs

SLE: systemic lupus erythematosus; MC: mixed cryoglobulinemia; VAS: idiopathic systemic vasculitis;

SS: Sjogren’s syndrome.

St. Louis, MO, USA) or sulfatide (Sig-
ma, St. Louis, MO, USA) in 100 ul of
methanol to each well of a microtiter
plate (Pharmacia & Upjohn, Michigan,
USA). After methanol evaporation,
wells were blocked by incubation with
200 ul 1% bovine serum albumin (BSA)
in phosphate-buffered saline (PBS) and
incubated overnight at 4°C. Wells were
then washed three times with 250 ul
1% BSA in PBS, and 100 ul aliquots of
the patient’s serum were serially dilut-
ed in washing buffer (starting with a di-
lution of 1:200 for anti-GM1 antibody
and 1:800 for anti-sulfatide antibody)
and then added in duplicate and incu-
bated overnight at 4°C. After washing
twice, 100 ul aliquots of peroxidase-
conjugated rabbit anti-human IgM or
IgG (Dako, Ontario, Canada) diluted at
1:1000 in buffer were added and incu-
bated overnight at 4°C. After washing
again, 100 ul of a developing solution
containing 0.1% o-phenylenediamin
(Sigma, St. Louis, MO, USA) in 0.1 M
citric acid buffer and 0.04 % H,O, were
added, and the reaction was stopped by
adding 100 wl 1 N sulphuric acid 20
minutes later. Lastly, the plates were
incubated at room temperature for 30
min before measuring the absorbance
at 490 nm with an ELISA counter. An-
tibody titers were calculated as previ-
ously described by Pestronk et al. (4).
Reference sera from patients with Guil-
lain-Barreé syndrome with high titers of
IgM anti-GM1, or IgM anti-sulfatide
antibodies were used to determine in-
ter- and intra-assay variability. Accu-
racy data, as determined by Receiver
Operator Characteristic analysis of
anti-neuronal antibody levels applied
in polyneuropathies, including Guillain

Barr¢ syndrome, have been described
elsewere (29).

Other laboratory parameters
Antinuclear antibodies (ANA) and an-
tidsDNA were detected by immunoflu-
orescence (IF) on HEP2 cells (Diasorin
s.p.a., Vercelli, Italy) and immunofluo-
rescent Chritidia test (Daltec Instru-
ment s.r.l., Milan, Italy), respectively.
ANA was also detected by EIA (Bouty
s.p.a., Milan, Italy) and Rheumatoid
factor was determined by immuno-
turbidimetric assay (Roche, Monza,
Italy). Antineutrophil cytopasmic an-
tibodies were detected by LF. (Daltec
Instrument s.r.l., Milan, Italy) and by
EIA (Bouty s.p.a., Milan, Italy). Anti-
Ro/SSA and anti-La/SSB antibodies
were detected by ELISA (Bouty s.p.a.,
Milan, Italy) in 16 out of 20 SS pa-
tients. Cryoglobulins were determined
as follows. After isolation and wash-
ing, the cryoprecipitate was quantified
and expressed as a percentage of pre-
cipitate/serum volume (i.e., cryocrit).
Components of the cryoprecipitate
were characterized by using immun-
ofixation electrophoresis (CRYOKIT,
Helena Labs, Milan, Italy).

Electrophysiologic studies

A careful neurological examination
could be done in 30 of 32 patients with
SLE, 33 of 34 patients with cryoglob-
ulinemia, 18 out of 20 patients with
Sjogren’s syndrome and all 19 with idi-
opathic systemic vasculitis at the time
of blood sampling. Each neuropathy
established on a clinical ground was
electrophysiologically examined. The
following electrophysiologic investiga-
tions were done on both legs in 12 out
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and maximal conduction velocity were
considered. Antidromic sensory veloci-
ties were done on sural nerve at external
malleolus-surae tract. Sensory potential
amplitude and maximal conduction
velocity were measured. Neuropathies
were classified as demyelinating when
the neurophysiologic criteria for the de-
myelination, as defined by the “ad Hoc
Subcommittee” (i.e., critical reduction
of conduction velocity with normal
M wave amplitude and increased dis-
tal latency), were fulfilled (30). In the
presence of a decrease in M wave am-
plitude and temporal dispersion with <
30% reduction of conduction velocity,
the neuropathy was classified as axonal.
When criteria for both demyelinating
and axonal neuropathy were fulfilled, a
mixed form was diagnosed. Values for
nerve conduction velocity and nerve
action potentials were compared with
control values obtained in 34 healthy,
age-matched subjects. Patients’ vari-
ables were considered abnormal if out-
side the standard deviation range.

Statistical analysis

Titers of anti-GM1, anti-sulfatide an-
tibodies and electrophysiologic data
among the groups were compared by
Student’s t-test (associated to Bonfer-
roni’s correction when necessary). The
%> and Fisher’s Exact Test were used
to determine the relationship between
the presence of neuropathy and type
of nerve damage (axonal, demyelinat-
ing, or axonal and demyelinating) and
the detection of anti-GM1 and/or anti-
sulfatide antibodies. The same analysis
was used to determine the correlation
between SLEDAI score and anti-neu-
ronal antibodies. Pearson’s correlation
coefficients were used to determine
possible associations between titers
of anti-neuronal antibodies and an-
tineutrophil cytoplasmic antibodies
(ANCA), antidsDNA, ANA, anti-Ro/



SSA, anti-La/SSB, presence of rheu-
matoid factor (RF) and cryocrit. P val-
ues < 0.05 were considered statistically
significant.

Results

A significant increase in plasma IgM
and IgG anti-GM1 titers was found in
the SLE patients (1:618 + 1:514; 1:465
+ 1:308) as compared to normal controls
(1:176 + 1:205 and 1:204 + 1:103; p <
0.001). IgM and IgG anti-sulfatide tit-
ers (1:2941 £ 1:2734; 1:1580 £ 1: 1166)
were also found to be higher than in con-
trol subjects (1:1042 + 1:840 and 1:621
+ 1:243; p < 0.001). Mean plasma IgM
and IgG anti-GM1 antibody titers of
cryoglobulinemic patients were 1:524 +
1:384 and 1:488 + 1:389, respectively,
which again were significantly higher
than normal controls (p < 0.0001). Plas-
ma IgM and IgG anti-sulfatide titers in
this group (1:1841 + 1:1101 and 1:1200
+ 1:829) were also significantly higher
than in normal subjects (p < 0.001). A
significant increase in anti-sulfatide
IgG class levels (1:1400 + 1:708) was
observed in the vasculitis subjects as
compared to controls (p < 0.001). Mean
plasma IgM and IgG anti-GM1 titers of
patients with Sjogren’s syndrome were
respectively, 1:811 + 1:334 and 1:538
+ 1:247, again higher than in controls
(» <0.001). Mean plasma IgM and IgG
anti-sulfatide titers in this group were
1:2079 + 1:948 and 1:1890 + 1:483 (p <
0.001 as compared to normal controls).
These results are summarized in Fig-
ures 1 and 2.

Clinical neurological examination was
found to be abnormal in 12 out of 30
SLE patients (40%), in 22 of the 33
cryoglobulinemic patients we studied
(67%), in 8 of the 19 ANCA-related
vasculitis patients (42%), and in 11 out
of the 18 patients with Sjogren’s syn-
drome who were tested (61%).

Table II summarises the clinical and
electrophysiological findings. In 13
patients (5 with SLE, 5 with cryoglob-
ulinemia, 2 with Sjogren’s syndrome
and 1 with ANCA-positive systemic
vasculitis patients) a predominantly
sensory neuropathy was found. In 31
patients (4 with SLE, 16 with cryoglob-
ulinemia, 6 with Sjogren’s syndrome
and 5 with ANCA-positive systemic
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Fig. 1. IgM and IgG anti-GMI titers expressed as mean + SD in Sjégren’s syndrome (SS), SLE
patients (SLE), Mixed Cryoglobulinemia (MC), idiopathic systemic vasculitis (VAS) patients, and
Healthy Subjects (HS). “p < 0.001 as compared to HS.
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Fig. 2. 1gM and IgG anti-sulfatide titers expressed as mean + SD in Sjdgren’s syndrome (SS), SLE
patients (SLE), patients with Mixed Cryoglobulinemia (MC), in idiopathic systemic vasculitis (VAS)
patients and Healthy Subjects (HS). p < 0.001 as compared to HS.

vasculitis) a mixed sensory and motor
neuropathy was detected. The remnant
patients (3 with SLE, 1 with cryoglob-
ulinemia, 3 with Sjogren’s syndrome
and 2 with ANCA-positive systemic
vasculitis patients) had prevalent signs
of motor neuropathy.

Examination of the neurophysiological
parameters showed some prevalence
of mixed features of axonal and demy-
elinating neuropathy in MC and VAS
neuropathic patients (15 out of 22 and
7 out of 8, respectively). Mixed and ax-
onal forms of neuropathy were equally
observed in SLE and SS patients.

A significant difference was found be-
tween patients with or without clinical
signs of neuropathy as regard to anti-
neuronal antibodies (Table III).

With regards to sensitivity of antibody
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detection in patients with electro-
physiologic abnormalities, 11 of the
12 (91%) SLE patients with abnormal
electrophysiologic data were found to
have anti-neuronal (anti-GM1 and/or
anti-sulfatide) antibodies. Abnormal
titers of anti-neuronal antibodies were
found to be associated with electro-
physiologic abnormalities in 19 out of
22 (86%) cryoglobulinemic patients, 5
out of 8 (62%) ANCA-related vascu-
litis patients, and in 10 out of 11 pa-
tients (91%) with Sjogren’s syndrome.
Specificity for neuronal involvement
of antibody detection was 61% (11
antibody-negative patients out of 18
patients without electrophysiologic
abnormalities) in SLE, 82% (9 out of
11 patients) in MC, 100% (11 out of 11
patients) in idiopathic systemic vascu-
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Table II. Summary of abnormal neurological findings in patients who had undergone a complete clinical evaluation (upper pannel),
including electrophysiologic data in patients with abnormal neurologic examination. Six MC patients, 1 VAS patient and 3 SS patients had
nonmeasurable amplitude values (assumed to be equal to zero).

SLE (*30) MC (*33) VAS (*19) SS (*18)

Sensory, n (%) 5 (17%) 5 (15%) 1 (5%) 2 (11%)
Motor, n (%) 3 (10%) 1 (3%) 2 (11%) 3 (17%)
Sensory/motor, n (%) 4 (13%) 16 (49%) 5 (26%) 6 (33%)
Total, n (%) 12 (40%) 22 (67%) 8 (42%) 11 (61%)

HS ("34) SLE (*12) MC ("22) VAS (*8) SS (*11)
Axonal Neuropathy
Low MAP and/or SAP, n (%) 7 (23%) 2 (6%) 1 (5%) 7 (39%)
Demyelinating Neuropathy
Slow MCV and/or SCV, n (%) 0 5 (15%) 0 0
Mixed form, n (%) Sural 5 (17%) 15 (46%) 7 (37%) 4 (22%)
Peroneal DL (sec) 3.8 (0.6) 3.7 (0.7) 4.8 (1.6) 4.4 (0.9) 4.8 (1.8)"
Peroneal MCV (m/SEC) 49.1 (4.4) 46.5 (5.4) 37.2 (15.1) 40.1 (9.6)" 432 (3.7)
Peroneal AMP (mV) 6.3 (24) 5.7 2.7) 2.2 (1.6) 4.1 3.7 1.8 (1.3)
Sural SAP (uV) 15.5 (6.7) 72 (3.4) 3.9 4.6) 55 (3.4) 4.5 (4.0
Sural SCV (m/SEC) 48.0 (3.0) 46.0 (6.3) 23.0 (21.0)" 34.1 (21.0)" 30.7 (23.2)

MAP: motor action potential amplitude; SAP: sensory action potential; DL: distal latency; MCV: motor conduction velocity; SCV: sensory conduction
velocity; HS: Healthy Subjects; SLE: SLE patients; MC: Mixed Cryoglobulinemia; VAS: ANCA-related vasculitis patients and SS: Sjogren’s syndrome
patients. Neuronographic findings are expressed as mean (SD). ‘p < 0.01; “p < 0.05 as compared to HS.

litis, and 88% (7 of 8 patients) in Sjo-
gren’s syndrome. Significant associa-
tions between the presence or absence
of polyneuropathy and anti-neuronal
antibodies were determined by the %>
test (Fig. 3).

The relationship between type of nerve
damage and presence of anti-neuronal
antibodies in patients with SLE, cry-
oglobulinemia, Sjogren’s syndrome and
idiopathic systemic vasculitis is shown
in Table III. MC patients with anti-neu-
ronal antibodies were found to have
more often a mixed axonal and demy-
elinating neuropathy, while antibody-
positive SS patients more frequently
had an axonal damage.

No statistical correlation was found

between anti-neuronal antibodies and
some serologic markers of disease ac-
tivity, including ANA in SLE, ANCA
titers in idiopathic systemic vasculitis,
RF or cryocrit in MC, anti-Ro/SSA and
anti-La/SSB in SS (Table IV), nor with
clinical and histologic extent of renal
involvement. A weak correlation was
observed between IgG anti-sulfatide
and anti-DNA antibodies (p = 0.05).
SLEDALI score was > 15 in 5 SLE pa-
tients, > 10 and < 15in 6, > 5 and <
10 in 13, < 5 in the remaining 8. Some
relationship (p < 0.05) was found be-
tween SLEDAI score and IgG anti-sul-
fatide antibodies by dividing patients
in 2 subsets with > 10 or < 10 SLEDAI
score.

Table III. Relationship between type of nerve damage and presence of anti-neuronal anti-
bodies. The number of patients with elevated anti-neuronal antibodies and neuropathy and
the percentage value as referred to the entire patient sample is shown in the last column.
One systemic lupus eythematosus (SLE), 3 mixed cryoglobulinemia (MC), 3 idiopathic
systemic vasculitis (VAS) and 1 Sjogren’s syndrome (SS) neuropathic patients were anti-
body-negative. ‘p < 0.01 and “p < 0.05 as compared to antibody-positive patients without

Discussion

The reported prevalence of neuropathy
in primary systemic vasculitis, SLE,
mixed cryoglobulinemia and SS is
possibly underestimated (31-33). The
present study showed that approxi-
mately 60% of the patients with SLE
(20 out of 32) or mixed cryoglobuline-
mia (21 of 34), 55% of the patients
with Sjogren’s syndrome (11 out of 20)
and 26% of patients with small vessel
ANCA-associated idiopathic systemic
vasculitis (5 out of 19) had increased
levels of anti-ganglioside and/or anti-
sulfatide antibodies. These patients
were often found to have electrophysi-
ologic abnormalities of the peripheral
nervous system and, conversely, most
of the patients with electrophysiologic
abnormalities also had increased levels
of anti-neuronal antibodies.

Peripheral neuropathy is generally
thought to be caused by small vessel
inflammatory vasculopathy of the vasa
nervorum. As recently emphasized, the

neuropathy. blood-nerve barrier is not as efficient as
. i the blood-brain barrier at limiting the in-
Axonal Demyelinating Mixed . .

flammatory cell infiltration into the vasa
SLE 6 (20%) 0 (0%) 5 (17%) 11 (37%) nervorum and epineural arteries, and is
MC 2 (6%) 4 (12%) 13 (39%) 19 (57%) susceptible to ischemic injuries and prone
VAS 1 (5%) 0 (0%) 4 Q1%) 5 (26%) to develop blood—nerYe ban?er breaches
due to release of reactive oxigen species,

SS 7 (39%) 0 (0%) 3 (17%) 10 (55%)

cytokines and metalloproteinases (34).
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Fig. 3. Percentage of patients with (ab+) or without (ab-) antineuronal antibodies related to the pres-
ence (NP+) or absence (NP-) of neuropathy. “p < 0.001 and *'p < 0.05 by the % test.

Table IV. Serologic markers of disease activity (expressed in mean + SD) and anti-GM 1
and anti-sulfatide antibodies in SLE patients, patients with mixed cryoglobulinaemia (MC),
patients with ANCA-associated vasculitis (VAS) and in SS patients. Pearson’s correlation

coefficients are shown.

Serum markers IgM anti-GM1

1gG anti-GM 1

IgM anti-sulfatide IgG anti-sulfatide

ANA
in SLE pts (*32) R% -0.03
1.7+ 1 AU (p=0.82)
(n.v. <0.7)

anti-dsDNA
in SLE pts (*32) R?:0.033
99 + 131 IU/ml (p=0.15)
(n.v. < 30)

RF
in MC pts ("34) R2 -0.01
525 + 1880 IU/ml (p=0.44)
(n.v. < 14)

ANCA
in VAS pts (“19) R%0.10
1.5+ 1.3 TU/ml (p =0.09)
(n.v.<2)

anti-Ro/SSA; anti-La/SSB
in SS pts (#16) R%0.013
39 + 51 TU/ml (p=0.29)
(n.v. < 10 IU/ml)

RF
in SS pts (#20) R%-0.05
29 +20 TU/ml (p=0.93)

2:-0.03 R2:0.03 R2 -0.031
(» =0.70) (»=0.16) (p=081)

2:-0.03 R20.08 R% 0.1
(»=0.76) (» =0.06) (p=0.05)

2:-0.01 R2:0.005 R20.011
(p=0.42) (»=0.29) (p=0.25)
R2:-0.05 R20.138 R2-0.05
(p=0.84) (p =0.06) (»=0.8)
R2:-0.06 R20.10 R2:-0.040
(p=0.74) (p=0.11) (p=0.5)
R2:-0.022 R2:-0.05 R2-0.03
(p=0.45) (p=0.86) (p=0.51)

Anti-ganglioside and anti-sulfatide anti-
bodies might be the result of a phlogis-
tic and ischemic damage which exposes
normally segregated neuronal epitopes.
Their presence in serum might reflect a
secondary immune reaction to neural
damage.

Alternatively, the appearance of these

autoantibodies may be the sequaela of a
co-infection with bacteria or viruses that
bear cross-reactive lipopolysaccharides,
as demonstrated in the Guillain-Barré
syndrome (35-37). Finally, anti-neuro-
nal immune response might represent an
independent pathway of the autoimmune
repertoire of these multiorgan disorders,
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i.e, the expression of the polyclonal ac-
tivation of B lymphocytes, a common
feature of autoimmune diseases.

The levels of anti-GM1 and anti-sulfati-
de antibodies did not correlate with the
values of ANA in SLE, or with ANCA
titers in idiopathic systemic vasculitis,
or with RF or cryocrit in cryoglobuline-
mia. A weak correlation was found be-
tween IgG anti-sulfatide and anti-DNA
antibodies (p = 0.05). No data are pres-
ently available to determine whether
IgM or IgG isotypes have different
clinical impact as in other biological
setting, such as antidsDNA or anticar-
diolipin antibodies. IgG might be more
promising. For instance, IgM anti-sul-
fatide titers did not reach statistical
levels of significance in the VAS group
while IgG isotype did and IgG anti-sul-
fatide was found to be related to both
antidsDNA levels and SLEDAI score.
While the present findings should be
interpreted with caution due to the lack
of significant correlations with other
indices of disease activity, detecting
anti-neuronal antibodies might provide
additional diagnostic and prognostic
insight into systemic immune-medi-
ated disorders. Data on sensitivity and
specificity showed patients with anti-
neuronal antibodies to have definite
damage of peripheral nervous system.
These antibodies might play a role in
the pathogenesis of the neurological
manifestations that are observed in
ANCA-associated systemic vasculitis
and in other multi-organ immune-me-
diated disease, such as Systemic Lupus
Erythematosus, HCV-related mixed
cryoglobulinemia and Sjogren’s syn-
drome.
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