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Abstract

Introduction: The presence of antiphospholipid antibodies (aPL) is associated with infections, drugs and autoim-
mune disorders. Those antibodies are also detected in approximately 5-20% of the healthy population. The presence
of aPL can lead to the occurrence of thrombotic events or abortion, which define the antiphospholipid syndrome
(APS).

Aim: To evaluate the potential role of aPL in diagnosing APS in patients with localized scleroderma (LoS).
Material and methods: Serum samples from 45 patients with various forms of LoS were examined. They were
screened with the commercially-available immunodot assay Anti-Phospholipid 10 Dot (GA Generic Assays GmbH,
Dahlewitz, Germany). A number of clinical and laboratory parameters, especially APS symptoms, were assessed in
patients with positive aPL: arterial and venous thrombotic events, obstetric complications, thrombocytopenia and
neurological symptoms.

Results: The following profile of aPL IgG or IgM was obtained from patients with LoS: cardiolipin 15/45, phosphatidic
acid 41/45, phosphatidyl-choline 0/45, -ethanolamine 6/45, -glycerole 1/45 (patient with Lyme disease), -inositol
7/45, -serine 14/45, annexin V 34/45, B2GPI 21/45, prothrombin 30/45. Antiphospholipid antibodies profile screening
in these individuals revealed two cases of suspected secondary laboratory APS. However, no such clinical and labo-
ratory parameters were found in other LoS patients with positive aPL. Similarly, no association was found between
the presence of aPL and either thrombotic events or other APS symptoms.

Conclusions: Antiphospholipid antibodies are commonly found in patients with LoS but the exact role of these

antibodies remains unclear. Clinical manifestations of APS are not frequently seen during LoS.
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Introduction

Localized scleroderma (LoS) is a rare disease, which
manifests itself as sclerotic or atrophic skin lesions, but
which leaves the internal organs unaffected. Localized
scleroderma affects mostly young females around 20—
40 years old [1]. Different subtypes of the disease can
be distinguished depending on the clinical character
of the skin lesions: generalized, linear and plaque LoS.
The most common form in adults is plaque LoS [1], the
first symptom of which is an erythemic blotch, which
spreads distally, before fading in its central part and be-
ing replaced by hard wax-yellow colored lamina, which
is initially surrounded by a lilac ring. The lesions do not
tend to disappear but are more likely to become atrophic
with hypo- or hyperpigmentation. There are usually sev-

eral round to oval lesions of varying sizes and with sharp
regular borders, and are typically found on the trunk and
lower extremities.

The etiology of LoS is often unknown. Sclerotic le-
sions appear on intact skin, but can also occur as a result
of mechanical damage, radiation therapy or virus infec-
tion (Epstein-Barr virus, herpes simplex type 1, varicella
zoster, measles, certain human endogenous retroviruses)
and after vaccination against tuberculosis, tetanus or tick
bites (Borrelia burgdorferi infection) [2-5]. Reports exist
about more than one case of LoS within a single family,
which suggests that genetic factors play a role in its in-
cidence [6]. Also, its coexistence with other autoimmune
diseases suggests that a similar mechanism [2], and nu-
merous autoantibodies have been associated with LoS,
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including antinuclear, anti-histone, and anti-ssDNA anti-
bodies [7]. However, the clinical significance of autoanti-
body testing in scleroderma is unclear, as no association
has been found between the presence of any autoanti-
body and disease activity. Although the anti-histone and
ssDNA antibodies may be useful as markers of disease
severity in linear LoS, they are not associated with dis-
ease activity and are of limited clinical value due to their
rarity [7].

Hence, there is a need for studies to identify new
biomarkers in LoS. Recent reports note the presence of
antiphospholipid antibodies (aPL) in as many as 70% of
patients with LoS [7-10]. However, reports on the prev-
alence of antiphospholipid syndrome (APS) in patients
with LoS are very rare [11, 12].

Aim
The aim of this study was to investigate the risk of

developing APS among patients with localized scleroder-
ma by screening them for the presence of aPL.

Material and methods

The study included 45 patients with LoS (41 women,
4 men) aged 21 to 76 years old, mean age 51.1 +13.5 years.
The duration of the disease was found to range from
12 months to 24 years: on average 5.53 +5.6. In 22 pa-
tients, the first sclerotic skin lesion appeared less than
3 years before being included into the study. All patients
were in the active phase of the disease, and the time
from the onset of the most recent sclerotic lesion was no
longer than 3 years.

The following clinical subtypes of LoS were iden-
tified in the patients: 11 plaque, 30 generalized and
4 with linear LoS. A general examination was performed
on each patient, as well as a number of laboratory tests
including erythrocyte sedimentation rate (ESR), C-re-
active protein (CRP), full blood count, liver and kidney
function tests, urinalysis and muscle enzyme tests were
performed. In addition, the presence of rheumatoid fac-
tor, antinuclear antibodies (IF) and antibodies to Borrelia
burgdorferi IgM and 1gG (ELISA) was measured and nail-
fold capillaroscopy was performed.

Antibodies to phospholipids and serum proteins in
patient serum were detected using the commercially
available immunodot assay Anti-Phospholipid 10 Dot
(GA Generic Assays GmbH, Dahlewitz, Germany), which
is used for the qualitative detection of 1gG or IgM anti-
bodies reacting to a highly purified antigen preparation
comprising cardiolipin, phosphatidic acid, phosphati-
dyl-choline, -ethanolamine, -glycerole, -inositol, -serine,
annexin V, B2-glycoprotein | (B2GPI) and prothrombin.
The assessment of aPL was conducted according to the
manufacturer’s instructions.
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The intensity of the bands given on the evaluation
template served as a cut-off value to determine wheth-
er each single band was positive or negative. Sera were
considered to be positive with respect to one of the anti-
bodies if the coloration of the test line was more intense
than that of the band on the evaluation template. Al-
ternatively, sera were considered to be negative with re-
spect to one of the antibodies if the coloration of the test
line was equally or less intense than that of the band on
the evaluation template. In order to interpret the results,
the test line of the positive control had to show a clear
coloration. According to the manufacturer, although the
Anti-Phospholipid 10 Dot should give a negative result in
healthy individuals, asymptomatic individuals can show
a positive antibody reaction. The evaluation of antibodies
against phospholipids was performed twice, according to
the APS diagnosis requirements.

Patients found to be positive for aPL were assessed
with regard to a number of clinical and laboratory param-
eters, especially symptoms of APS: arterial and venous
thrombotic events, obstetric complications, thrombocy-
topenia and neurological symptoms.

Statistical analysis

The relationship between the presence of aPL and the
studied clinical features was expressed by correlation co-
efficients, and their statistical significance. All statistical
analyses were performed with Excel and Statistica 9.0.

Results

Table 1 shows the clinical characteristics of 45 pa-
tients with various forms of LoS as well as the aPL pro-
file of their serum samples. Of these 45 patients, skin
lesions were found to most commonly occur on the trunk
(38 patients), followed by the lower extremities (29 pa-
tients), upper extremities (18 patients) and neck (4 pa-
tients). Inflammatory lesions with erythematous patches
and a lilac ring were observed in 27 patients, sclerotic
lesions were present in 37, and atrophic lesions in 35 pa-
tients.

In 11 cases, skin lesions were accompanied by pain
in joints and muscles, and muscle weakness was noted
in 6. Five patients reported a history of thrombosis, 7 pa-
tients miscarriages, 3 patients a strong headache, and
2 patients reported problems with vision due to vascular
complications. Arterial hypertension was found in 16 cas-
es. Four patients reported a history of cigarette smoking.

No significant abnormalities were noted in the fol-
lowing laboratory tests: ESR, CRP, full blood count, liver
and kidney function tests, muscle enzymes. Rheumatoid
factor was detected in 2 patients, antinuclear antibod-
ies in 9, antibodies against Borrelia burgdorferi 1gM and/
or 1gG in 4 patients: one of whom was diagnosed with
Lyme disease while the other 3 were asymptomatic at
the moment of the study and their anamnesis was found
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Table 1. Clinical characteristics and the aPL profile in serum samples from 45 patients with various forms of localized

scleroderma

Characteristics of patients Cardio- Phospha- Phospha- -ethano- -gly-  -ino- -se-  Anne- [(2GPI Prothrom-
(n = 45) lipin tidic tidyl- lamine  cerol sitol rine xin V bin
acid choline

15 41 0 6 1 7 14 34 21 30
The onset of skin lesions 2 3 20 0 4 0 3 7 16 9 15
less than 3 years
The onset of skin lesions 23 5 2 0 5 0 ) 7 10 10 15
more than 3 years
Plaque scleroderma 21 8 19 0 3 0 5 6 16 1 13
Generalized scleroderma 30 9 28 0 4 1 4 8 22 15 20
Linear scleroderma 4 0 3 0 3 0 0 1 3 2 3
Skin lesions on the trunk 38 14 35 0 4 1 7 12 29 18 26
Skin lesions on the lower g 1 28 0 3 1 3 9 23 15 20
extremities
Other localization of skin 20 7 20 0 1 1 ) 7 15 10 14
lesions
Inflammatory skin lesions 27 7 25 0 3 0 3 11 20 14 18
Sclerotic skin lesions 37 12 33 0 6 1 6 13 29 17 25
Atrophic skin lesions 35 9 33 0 4 1 6 11 27 17 24
Pain in joints and/or 1 6 1 0 ) 1 ) 5 10 5 3
muscles
Arterial hypertension 16 7 15 0 2 0 2 7 13 10 11
Venous or arterial 5 1 4 0 0 0 1 3 4 3 3
thrombosis
Pregnancy complication 7 2 7 0 2 0 2 1 5 2 3
Rheumatoid factor (RF) 2 1 1 0 0 0 0 0 1 0 1
Antinuclear antibodies
(ANA) 9 5 9 0 4 0 1 2 6 2 7
Ant}»Borrella burgdorferi 4 1 3 0 1 0 5 0 4 5 3
antibodies
Abnormalities in nailfold » 4 1 0 0 0 ) 5 1 5 9

capillaroscopy

to be free of Lyme disease. Capillaroscopy revealed un-
characteristic changes in nailfold flow in 12 patients. The
following aPL IgG or IgM profile was obtained: cardiolipin
in 15 of the 45 patients, phosphatidic acid 41/45, phos-
phatidyl-choline 0/45, -ethanolamine 6/45, -glycerol 1/45
(patient with Lyme disease), -inositol 7/45, -serine 14/45,
annexin V 34/45, B2GPI 21/45, and prothrombin 30/45.
No correlation was found between the presence of
aPL and clinical features of LoS, variations in labora-
tory tests or nailfold capillaroscopy given above. Two
patients in whom a positive medical history of venous
or arterial thrombosis was found and were positive for
B2GPI antibodies are still under observation for APS. In
1 of these patients, 57 years old, two brain infarcts had
been reported before the start of the study. The first in-
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farct, which occurred 3 years before this investigation,
occurred 6 months before the first sclerotic skin lesion
appeared on the trunk of the patient, followed by a grad-
ual progression of sclerotic lesions. A significant increase
and generalization of sclerotic lesions was observed at
the time of the present study, which was 6 months af-
ter the second stroke. The second patient, 58 years old,
underwent venous thrombosis of the lower limbs. The
first sclerotic lesions appeared on the lower extremities
10 weeks after the administration of low molecular
weight heparin. Eight months before the start of the
study there was a generalization of skin lesions (Figures
1 A-D). In both patients, PUVA phototherapy and SUP 311
were used in the treatment of LoS. Aspirin was recom-
mended to both patients for antithrombotic prophylaxis.
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Figure 1 A-D. Generalized sclerotic skin lesions in the
patient with a history of venous thrombosis of the lower
limbs and a positive $2GPI antibody
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No other patients in the study showed an association
between clinical signs such as a history of thrombosis,
fetal loss or other symptoms, and the presence of aPL
IgG or IgM. Similarly, no association was found between
the impact of cigarette smoking and the prevalence of
these antibodies.

Discussion

Antiphospholipid antibodies are a heterogeneous
group of autoantibodies that can bind directly to phos-
pholipids, thus allowing them to exert an influence on
protein cofactors or complexes containing phospholipids.
The presence of aPLs, which react only with pure phos-
pholipids, is very often naturally associated with some
infections, the most common of which are syphilis and
Lyme disease [13]. In addition, aPL positivity can be trig-
gered by EBV, CMV, HIV, and hepatitis C virus [13]. Sensi-
tive diagnostic methods such as ELISA have revealed that
aPLs are present in approximately 5-20% of the healthy
population [13, 14], and are found in low titers in nearly
75% of patients taking certain medications: chlorprom-
azine, phenytoin, hydralazine, procainamide, quinidine,
streptomycin and some hormonal contraceptives [13].

However, about 30-50% of patients with positive aPL
suffer from episodes of thrombosis and/or miscarriag-
es, which define the “antiphospholipid syndrome” (APS)
[15]. Two types of APS can be distinguished: primary APS,
which is unaccompanied by any other related disease
and experienced by around 62% of patients, and second-
ary APS, which is usually associated with systemic lupus
erythematosus (SLE) [15]. Clinically, primary and second-
ary APS are indistinguishable. The diagnostic criteria
require one clinical event and at least one positive sero-
logical test. Symptoms should be reported not less than
12 weeks and not longer than 5 years after the detection
of antibodies [16]. Clinical criteria include: 1. Venous or
arterial thrombosis confirmed by imaging methods such
as ultrasonography, or by microscopic examination only
when the inflammatory process does not affect the ves-
sel wall; 2. Obstetric failure in the form of (a) one or more
unexplained death of a morphologically normal fetus
during the first 10 weeks of pregnancy, or (b) one or more
premature births of morphologically normal neonates be-
fore the 34" week of pregnancy due to eclampsia, severe
pre-eclampsia or placental insufficiency; (c) three or more
consecutive spontaneous abortions before the 101 week
of pregnancy, after exclusion of anatomical or hormonal
causes of maternal and chromosomal aberrations in both
parents.

The laboratory criteria for APS include elevated titers
of anticardiolipin antibodies (aCl), presence of antibod-
ies against B2GPI or the presence of lupus anticoagulant
(LAQ). Positive laboratory tests should be confirmed twice
and performed at an interval of at least 12 weeks. In ad-
dition to these clinical criteria, aPL may be a cause of
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thrombocytopenia, anemia and skin lesions in the form
of livedo reticularis, ulcers or anetoderma [15-18]. The
presence of aPL may be accompanied by some other
symptoms not specific to APS like blurred vision, hearing
disorders, nephropathy or changes in the heart valves
[15, 17].

Although aPL are largely directed against B2GPI, pro-
thrombin and/or cardiolipin, new antigenic targets for
aPL in APS syndrome have been investigated recently
[19]. The most common epitopes against which aPL an-
tibodies react are phosphatidic acid, phosphatidy! etha-
nolamine, phosphatidyl-DL-glycerol, phosphatidylinositol,
phosphatidyl-L-serine and annexin V [19]. Sato et al. [9]
showed that while anti-cardiolipin antibody (IgG or IgM)
and lupus anticoagulant are frequently detected in LoS
patients at the frequency of 46% and 24%, respectively,
anti-B2GPI antibodies were not found to be present in
their patients. The same authors noted that the frequen-
cy of 1gG anti-phosphatidylserine-prothrombin complex
antibodies in generalized morphea (27%) was compara-
ble with that in systemic lupus erythematosus (32%), and
reported symptomatic thromboembolism in 2 patients
with generalized morphea with anti-phosphatidylser-
ine-prothrombin complex antibodies [11]. Antibodies
against phosphatidylserine-prothrombin complex have
elsewhere been shown to be significantly associated
with clinical manifestations of APS [20].

In the present study involving 45 patients with LoS,
in cases, episodes of thrombosis associated with the
presence of antibodies against B2GPI were reported. In
both patients, thrombotic episodes were linked to devel-
opment of sclerotic skin lesions and their progression.
However, the interpretation of the significance of aPL
in LoS is difficult. Other patients with positive aPL an-
tibodies did not show any symptoms suggestive of APS
development. Furthermore, the presence of aPL was not
found to correlate with clinical features such as duration
of the disease, its character, location or nature of skin le-
sions, presence of pain in joints and muscles or immune
disorders.

Antibodies regarded as the most important in the
diagnosis of APS were found to be relatively common in
the study LoS group: anti-B2GPI 21/45 Ab and anti-cardi-
olipin (15/45). However, antibodies against phosphatidic
acid (41/45), annexin V (34/45) and prothrombin (30/45)
were more common and those against phosphatidyl-ser-
ine (14/45) were rarer. Antibodies to phosphatidylinositol
(7/45), phosphatidyl ethanolamine (6/45) and phospha-
tidyl-DL-glycerol (1/45) were rare and antibodies against
phosphatidyl-choline were not detected in any patients’
serum. It has been shown that antibodies against ly-
so(bis)phosphatidic acid (aLBPA) may represent a mark-
er of APS, showing similar sensitivity and specificity as
anti-B2GPI and are associated strongly with the presence
of LAC [21]. Antibodies to annexin V have been identified
in association with several pathological conditions, in-
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cluding SLE, undifferentiated connective tissue disease,
rheumatoid arthritis, Sjogren’s syndrome and systemic
sclerosis (SSc), with or without APS or recurrent sponta-
neous abortions [22]. Measurement of serum anti-annex-
in V I1gG antibodies in SSc patients may be important for
early diagnosis of vascular and pulmonary complications
[23].

However, the clinical significance of the anti-pro-
thrombin antibody, responsible for the presence of LAC, is
still a matter of debate. In arterial thrombosis, anti-phos-
phatidylserine antibodies were reported to be better
correlated with APS than anticardiolipin antibodies [14].
Anti-phosphatidylserine and anti-phosphatidylinositol
antibodies are regarded as markers for cerebral diseases
and recurrent miscarriages [24]. Anti-phosphatidyleth-
anolamine antibodies are frequently seen in SLE (41%)
and do not correlate with other routinely tested aPLs
[25]. Although more prevalent, anti-phosphatidylethanol-
amine is not an independent risk factor for thrombosis or
pregnancy morbidity in patients with SLE [25]. The role of
these antibodies in individuals with unexplained throm-
bosis and pregnancy morbidity remains intriguing [26].

Conclusions

Antiphospholipid antibodies are commonly found in
patients with LoS but the “typical” clinical manifestations
of APS are not frequently seen in these patients. Further
studies are required to assess the exact role of these
aPLs during LoS.
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