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Antiphospholipid antibody in localised scleroderma
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Objective: To investigate the prevalence and clinical cor-
relation of antiphospholipid antibodies in localised sclero-
derma.
Methods: Antibodies against cardiolipin (aCL) or β2-
glycoprotein I were examined by enzyme linked immuno-
sorbent assay (ELISA) in 48 patients with localised
scleroderma (18 patients with generalised morphoea, 20
with linear scleroderma, and 10 with morphoea). Twenty
one of these patients were investigated for lupus
anticoagulant (LAC) by screening and confirmatory coagu-
lation tests.
Results: Patients with generalised morphoea, the severest
form of localised scleroderma, had significantly raised lev-
els of IgM or IgG aCL relative to normal controls (n=21)
and patients with systemic sclerosis (n=20). The IgM
isotype was predominant, with the frequency of IgM aCL
(61%) higher than that of IgG aCL (28%). Levels of aCL
were similar for patients with linear scleroderma or
morphoea and normal controls. IgM aCL were associated
with a greater number of lesions, especially plaque
lesions, wider distribution of lesions, and the presence of
immunological abnormalities including antinuclear anti-
bodies, rheumatoid factor, IgM antihistone antibodies,
IgG anti-single stranded DNA antibodies, and raised
serum interleukin 6 levels in patients with localised sclero-
derma. LAC was detected in 5/7 (71%) patients with gen-
eralised morphoea. However, pulmonary embolism was
seen in only one patient with generalised morphoea. None
of patients with localised scleroderma exhibited anti-β2-
glycoprotein I antibodies.
Conclusions: These results suggest that aCL and LAC are
the major autoantibodies in patients with generalised
morphoea.

Localised scleroderma is a connective tissue disorder that is

limited to the skin and the subcutaneous tissues beneath

the cutaneous lesions. This disease differs from systemic

sclerosis (SSc) in that it is not accompanied by Raynaud’s

phenomenon, acrosclerosis, and internal organ involvement.

Morphologically, localised scleroderma is classified into three

variants: morphoea, linear scleroderma, and generalised

morphoea.1

Localised scleroderma is generally considered to have an

autoimmune background because it is accompanied by

various immunological abnormalities, such as antinuclear

antibodies (ANA), anti-single stranded DNA (anti-ssDNA)

antibodies, rheumatoid factor (RF), and lupus erythematosus

cell phenomenon.2 Major antigens recognised by the ANA of

patients with localised scleroderma are histones (especially,

histones H1, H2A, and H2B).2 3

Antiphospholipid antibodies (aPL) are detected in a variety

of autoimmune disorders, including systemic lupus erythema-

tosus, in infectious diseases, in patients receiving drugs, such

as procainamide and chlorpromazine, and as an idiopathic

phenomenon.4–6 In this study we investigated whether aPL
were detected in patients with localised scleroderma.

PATIENTS AND METHODS
Patients and controls
Serum samples from 48 patients with localised scleroderma

(35 women, 13 men; mean (SD) age 26 (18) years; mean (SD)

duration 4.5 (6.6) years) were studied. They were classified

into 18 patients with generalised morphoea (13 women, 5

men; age 22 (18); duration 2.9 (2.5)), 20 with linear

scleroderma (15 women, 5 men; age 21 (13); duration 6.3

(8.9)), and 10 with morphoea (7 women, 3 men; age 42 (16);

duration 4.1 (6.3)).1 Of the 48 patients with localised

scleroderma, lupus anticoagulant (LAC) was investigated in

21 patients (12 women, 9 men; age 21 (15); duration 3.1 (3.0))

whose plasma samples were available: 7 patients with gener-

alised morphoea (4 women, 3 men; age 14 (12); duration 2.2

(2.0)), 9 with linear scleroderma (5 women, 4 men; age 16 (9);

duration 4.8 (3.2)), and 5 with morphoea (3 women, 2 men;

age 39 (14); duration 1.1 (1.9)). Twenty patients with SSc (15

women, 5 men; age 29 (22); duration 5.4 (7.3)), who fulfilled

the criteria of the American College of Rheumatology for

scleroderma, served as controls7; they were classified into 10

patients with limited cutaneous SSc (8 women, 2 men; age 31

(26); duration 7.1 (9.6)) and 10 with diffuse cutaneous SSc (7

women, 3 men; age 27 (20); duration 3.6 (3.8)).8 Twenty one

healthy volunteers (15 women, 6 men; age 28 (15)) served as

normal controls. None of the patients and healthy controls

had thyroid or liver diseases, concurrent drug ingestion, a

recent history of infection, or a history of birth control.
The number of sclerotic lesions more than 3 cm in diameter

was counted.1 We divided the body into the following seven
areas: head and neck; right upper extremity; left upper
extremity; anterior trunk; posterior trunk; right lower
extremity; and left lower extremity, then we counted the
number of affected areas.1 The protocol was approved by the
Kanazawa University Graduate School of Medical Science and
Kanazawa University Hospital.

Detection of autoantibodies and interleukin (IL)6
Anticardiolipin antibodies (aCL) were measured with an

enzyme linked immunosorbent assay (ELISA; Medical and

Biological Laboratories, Nagoya, Japan). β2-Glycoprotein I

(β2GPI) antibodies were also examined with an ELISA

(Yamasa, Tokyo, Japan). LAC was determined according to the

guidelines recommended by the Subcommittee on Lupus

Anticoagulant/Phospholipid Dependent Antibodies.9 ANA,

antihistone antibodies (AHA), anti-ssDNA, and RF were

detected as described previously.2 Serum IL6 levels were

measured with an ELISA kit (R&D systems, Minneapolis, MN,

USA).
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Abbreviations: aCL, anticardiolipin antibodies; AHA, antihistone
antibodies; ANA, antinuclear antibodies; aPL, antiphospholipid
antibodies; β2GPI, β2-glycoprotein I; ELISA, enzyme linked immunosorbent
assay; IL, interleukin; LAC, lupus anticoagulant; RF, rheumatoid factor;
SSc, systemic sclerosis; ssDNA, single stranded DNA
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Statistical analysis
Statistical analysis was performed with the Mann-Whitney U

test, Bonferroni’s test, and Spearman’s rank correlation

coefficient.

RESULTS
Levels of aCL
IgM and IgG aCL levels tended to be higher in patients with

localised scleroderma than in normal controls (p=0.068 and

p=0.077, respectively). Patients with generalised morphoea

had significantly raised levels of IgM and IgG aCL relative to

normal controls and patients with SSc (fig 1). Patients with

generalised morphoea showed significantly raised IgM, but

not IgG, aCL levels compared with patients with linear sclero-

derma. IgM or IgG aCL levels in patients with linear

scleroderma, morphoea, or SSc were similar to those in

normal controls.

None of patients with localised scleroderma or SSc

exhibited IgM or IgG β2GPI antibodies and a biological false

positive serological test for syphilis (data not shown).

Prevalence of aCL and LAC
When the cut off value was set as the mean + 2SD for normal

binding, IgM and/or IgG aCL were positive in 46% of patients

with localised scleroderma, with 67% in generalised mor-

phoea, 35% in linear scleroderma, and 30% in morphoea (table

1). None of patients with SSc had aCL. In generalised

morphoea, the frequency of IgM aCL (61%) was higher than

that of IgG aCL (28%).

IgG and/or IgM AHA were detected in 58% of patients with

localised scleroderma, with 89% in generalised morphoea and

40% in linear scleroderma or morphoea, while 20% of patients

with SSc were positive for AHA.

LAC activity was determined in 21 patients with localised

scleroderma whose plasma samples were available. It was

detected in five (24%) patients with localised scleroderma; all

five patients had generalised morphoea. Thus, LAC was

positive in 71% (5/7) of patients with generalised morphoea.

Of the five patients positive for LAC, three patients had both

IgM and IgG aCL, one had highest levels (49.3 U/ml) of IgM

aCL alone, and one had IgG aCL alone.

Figure 1 Levels of IgM and IgG aCL determined by ELISA in sera from patients with localised scleroderma. Localised scleroderma was
classified into generalised morphoea (GM), linear scleroderma (linear scl.), and morphoea (M). Patients with SSc and normal controls (CTL)
were used as controls. The horizontal lines indicate the mean value for each group. The broken line indicates the mean + 2SD of normal
controls.

Table 1 Frequency of aCL, LAC, and AHA in patients with localised scleroderma (Scl), those with SSc, and normal
controls

Anticardiolipin antibodies

LAC*

AHA

IgM IgG IgM or IgG IgM IgG IgM or IgG

Localised Scl (n=48) 17 (35) 10 (21) 22 (46) 5/21 (24) 22 (46) 21 (44) 28 (58)
GM (n=18) 11 (61) 5 (28) 12 (67) 5/7 (71) 13 (72) 14 (78) 16 (89)
Linear scleroderma (n=20) 4 (20) 4 (20) 7 (35) 0/9 6 (30) 5 (25) 8 (40)
Morphoea (n=10) 2 (20) 1 (10) 3 (30) 0/5 3 (30) 2 (20) 4 (40)
SSc (n=20) 0 0 0 0/20 2 (10) 3 (15) 4 (20)
Control (n=21) 0 1 (5) 1 (5) 0/21 0 0 0

Values are the number (%) of patients.
GM, generalised morphoea.
*Of 48 patients with localised Scl examined for aCL, 21 patients whose serum samples were available were determined for LAC activity.
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The five patients with generalised morphoea positive for

LAC and aCL were screened for clinical signs associated with

aPL by magnetic resonance imaging scans, ventilation/

perfusion pulmonary scintigraphy, electrocardiogram,

echocardiogram, and phlebography. Despite the absence of

symptoms suggestive for pulmonary embolism, ventilation/

perfusion pulmonary scintigraphy disclosed pulmonary em-

bolism of both lungs in one patient with generalised

morphoea positive for LAC as well as IgM and IgG aCL. This

patient did not have any other risk factors, such as contracep-

tive use. The remaining four patients with LAC and aCL did

not have any evidences of thrombosis. None of the other

patients with localised scleroderma with aCL had a history of

recurrent miscarriages, thrombocytopenia, and thromboem-

bolic events according to their clinical record. In contrast, LAC

was absent in patients with SSc and normal controls.

Correlation of aCL with clinical and immunological
features
Patients with localised scleroderma with IgM aCL exhibited

significantly higher total number of lesions, number of plaque

lesions, number of body areas affected, frequency of bilateral

distribution of lesions, frequency of ANA and RF positivity,

levels of IgM AHA, IgG anti-ssDNA, and serum IL6 than those

without IgM aCL (table 2). Consistently, IgM aCL levels corre-

lated positively with the total number of lesions (rs=0.58,

p<0.0001), number of plaque lesions (rs=0.54, p<0.0005),

and number of affected body areas (rs=0.51, p<0.001). By

contrast, IgG aCL and LAC did not correlate with any clinical

and immunological features (data not shown).

DISCUSSION
In this study patients with localised scleroderma exhibited

aCL (46%) and LAC (24%) while β2GPI antibodies were not

detected. In particular, about 70% of patients with generalised

morphoea had aCL and LAC. The predominant isotype of aCL

was IgM in patients with generalised morphoea. By contrast,

no patients with SSc had aCL and LAC. Consistently, a previ-

ous study reported that the prevalence of aCL was low (12%)

in 476 patients with SSc.10 Another study reported that LAC

was not detected in 24 patients with SSc.11 Therefore, the

results indicate that aCL and LAC are some of the major

autoantibodies in generalised morphoea.

Generalised morphoea and drug induced lupus share many

immunological characteristics. AHA are present in >85% of

both disorders.2 12 Anti-ssDNA are also detected in 70–80% of

both disorders, but anti-dsDNA were absent.2 12 LAC and aCL

are detected in drug induced lupus or patients without lupus

syndrome who have received drugs, including procainamide

and chlorpromazine.4–6 13 14 The major isotype of this drug

induced aCL is IgM and the prevalence of thrombotic episodes

is relatively low (0–26%).4–6 14 Similarly, patients with general-

ised morphoea had predominantly IgM aCL and LAC.

Furthermore, pulmonary embolism was seen in only one

patient with generalised morphoea. Thus, these results

indicate that aCL and LAC are also major characteristics of the

immunological abnormalities seen in both generalised mor-

phoea and drug induced lupus, suggesting that autoimmunity

may be environmentally driven in generalised morphoea.

Despite the high prevalence of aCL and LAC in generalised

morphoea, thrombosis was detected in only one patient with

generalised morphoea. This low prevalence of thrombotic

events may be related to the finding that the major isotype of

aCL was IgM because the IgG response has a stronger

relationship with the clinical features.5 In addition, the

absence of anti-β2GPI in patients with localised scleroderma

may be relevant because anti-β2GPI are associated more

strongly with a history of thrombosis than aCL.4 However, it

should be noted that one patient with generalised morphoea

developed pulmonary embolism despite a good prognosis of

generalised morphoea. Moreover, IgM aCL have been reported

to be associated with deep vein thrombosis.15 Therefore, care-

ful observation and follow up for thrombosis should be

required for patients with generalised morphoea with aCL or

LAC.
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Table 2 Clinical and serological features of patients with localised scleroderma
positive for IgM aCL

IgM aCL (+) (n=17) IgM aCL (−) (n=31)

Clinical
Sex (M/F) 5/12 8/23
Age at onset (years) 21 (17) 21 (16)
Disease duration (years) 3.2 (4.5) 5.3 (7.6)
No of linear lesions 1.4 (1.3) 1.0 (0.9)
No of plaque lesions 5.0 (3.6)** 1.9 (2.5)
Total No of lesions 6.4 (4.2)** 2.9 (2.9)
No of body areas affected 3.4 (2.1)* 2.0 (1.7)
Bilateral distribution (%) 13 (76)** 8 (26)
Muscle involvement (%) 5 (29) 5 (16)

Serological
ANA (%) 15 (88)* 16 (52)
IgM AHA (relative OD) 0.81 (0.20)** 0.51 (0.22)
IgG AHA (relative OD) 0.89 (0.23) 0.74 (0.29)
IgG anti-ssDNA (relative OD) 0.68 (0.28)** 0.49 (0.18)
IgM RF (%) 10 (59)* 8 (26)
IL6 (pg/ml) 32.8 (24.5)* 12.3 (6.9)

Unless otherwise indicated, values are means (SD).
*p<0.05 and **p<0.01 v patients without IgM aCL.
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