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CASE REPORT
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Increased levels of platelet-associated
immunoglobulin G in a patient with
mixed connective tissue disease

We report the case of a 71-year-old Japanese woman with mixed connective
tissue disease and increased levels of platelet-associated immunoglobulin G.
After administration of oral prednisolone, platelet-associated immuno-
globulin G levels decreased with a simultaneous increase in the number of
platelets, suggesting that the thrombocytopenia observed in this patient was
mediated by immune mechanisms. This is the first reported case of increased
platelet-associated immunoglobulin G levels in a patient with mixed
connective tissue disease.
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Introduction

Mixed connective tissue disease (MCTD) was first described by Sharp et al1 in
1972. It is characterised by high titres of antibodies specific for ribonucleoproteins
(anti-RNP Ab) and a combination of several defined connective tissue diseases,
such as systemic lupus erythematosus (SLE), systemic sclerosis (SSc), and
polymyositis.

Several platelet membrane glycoproteins (GP), such as GPIIb/IIIa, GP Ib,
and GP V, are known to act as target antigen sites for attachment of platelet-
associated immunoglobulin G (PAIgG). Platelet-associated immunoglobulin G
is elevated in idiopathic thrombocytopenic purpura (ITP), as well as in other
disorders including autoimmune diseases (SLE, Hashimoto’s disease), liver dis-
eases (cirrhosis, chronic hepatitis), immunological bowel diseases (Crohn’s
disease, ulcerative colitis), and aplastic anaemia. Drug-induced thrombocyto-
penic purpura with increased PAIgG levels has been reported in association with
quinidine and tranilast use.2 In this case we report an increased level of PAIgG
in a patient with MCTD.

Case report

A 71-year-old Japanese woman was admitted complaining of Raynaud’s
phenomenon, exertional dyspnoea, and thirst. Her family history was
unremarkable. Physical examination revealed ‘sausage-like’, swollen fingers with
multiple ulcers and sclerodactyly. There was no evident proximal scleroderma
or muscle weakness, and no cardiac or respiratory abnormalities were detected
on auscultation.

Serological examinations revealed elevated serum immunoglobulin G
(19.0 g/L; normal range, 8.0-18.0 g/L), anti-nuclear antibody (1280 [speckled]),
and autoantibody to the U1-70 Kd polypeptide (A and C) of ribonucleoprotein
(RNP) [155 U/mL] levels. Immunoglobulin M levels (0.59 g/L; normal range,
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0.5-2.2 g/L), and the complement components C3 (0.3 g/L;
normal range, 1.2-1.5 g/L), C4 (0.06 g/L; normal range,
0.35-0.60 g/L), and CH50 (<10 U/mL; normal range, 29-
48 U/mL) were markedly reduced. Antibody testing for anti-
DNA, anti-neutrophil cytoplasmic antibodies, perinuclear
anti-neutrophil cytoplasmic antibodies, anti-Scl-70, anti-Sm,
anti-mitochondrial, anti-SS-A, and anti-SS-B antibodies
were all negative. Pancytopenia was observed—white blood
cell count, 2.9 x 109/L (normal range, 4.5-11.0 x 109/L);
lymphocyte count, 1.5 x 109/L (normal range, 1.0-4.8 x
109/L); red blood cell count, 3.6 x 1012/L (normal range,
3.9-5.5 x 1012/L); haemoglobin level, 113 g/L (normal
range, 120-150 g/L); haematocrit count, 0.33 (normal range,
0.35-0.45); platelet count, 49 x 109/L (normal range, 150-
450 x 109/L)—but bone marrow aspirates showed a normal
number of megakaryocytes.

Chest X-ray and computed tomography indicated that
pleural thickening and fibrosis were present. Pulmonary
function (FVC [% predicted], 56.3; FEV1/FVC, 98.2%)
revealed a restrictive lung disease pattern and mild hypoxia
(PaO2, 74.7 mm Hg; PaCO2, 42.9 mm Hg). Proteinuria
(100 mg/dL; normal level, <10 mg/dL) and microhaematuria
(50 mg/dL; normal level, <15 mg/dL) were observed.
Serum urea nitrogen (4.6 mmol/L) was normal and creati-
nine (44 mmol/L) was slightly reduced. Gam test (6 mL/
15 min) and Schirmer test (5 mm/15 min) showed decreased
secretion of the salivary glands. Left parotid glandography
showed obstruction of several branches of ducts, and
histology of a minor salivary gland (Fig 1) showed fibrotic
changes in the interstitium, periductal infiltration of
lymphocytes and plasma cells, and atrophy, consistent with
Sjogren’s syndrome. The patient was therefore diagnosed
with MCTD.

Platelet-associated immunoglobulin G was measured by
an enzyme-linked immunosorbent assay (ELISA). Briefly,
platelet samples or control buffer was added into a 96-well
plate coated with human IgG. Peroxidase-conjugated goat
anti-human IgG F(ab’)2 was then added, and the plate was
incubated for 2 hours at 37°C. Excess antibody was washed

off, and the plate was incubated for an additional hour with
orthophenylenediamine. Colour was developed with H2SO4,
and chemiluminescence was quantified by an auto-
reader (Sanko Chemicals, Tokyo, Japan). Platelet-associated
immunoglobulin G was elevated to 203.5 ng/107 platelets
(normal range, 5.0-25.0 ng/107 platelets) in this patient.

After the diagnosis, oral prednisolone (PSL) 40 mg/day
was commenced and then subsequently decreased as the
number of platelets increased; 45 days after the induction
of PSL, the levels of PAIgG and anti-RNP Abs had
recovered to within the normal range. The increase in the
number of platelets suggests that the decrease in platelet
count was due to, at least in part, increased PAIgG. Com-
plement components C3, C4, and CH50 also returned to
normal levels. This response to treatment is illustrated in
Fig 2.

Discussion

This patient fulfilled the criteria for MCTD,3 with Raynaud’s
phenomenon, mixed findings of connective tissue disease
(SLE-like findings and SSc-like findings), and an elevated
level of anti-RNP Ab. However, whether MCTD is a
defined disease entity or a transitional condition that
ends in SLE or SSc is the subject of debate.

One reason for this controversy is that antibody to
heterogeneous RNP has been reported in association with
Raynaud’s phenomenon and oesophageal dysmotility in
SLE patients.4 It has also been reported that scleromatous
manifestations are often unresponsive to corticosteroid
treatment, suggesting evolution from a mixed clinical
picture to that of predominantly SSc. Recently, Burdt et al5

reported findings of a long-term study indicating that the
typical clinical, immunogenetic, and serological findings
of MCTD did not evolve into SLE or SSc. Frandsen et al6

completed a longitudinal follow-up study of 84 patients with
‘undifferentiated’ connective tissue disease with high-titre
antibody against U1RNP. They reported that 58 patients
developed MCTD, four developed progressive systemic
sclerosis, and two developed SLE.

Comparison of serum IgG, C-reactive protein, and
cytokines (IFN-g, IL-10, and TNF-a) in MCTD and SLE
patients has demonstrated that MCTD shares some distinct
immunological properties with SLE.7 However, patients with
MCTD were reported to be more likely to have anti-A and
anti-C U1snRNP than patients with SLE,8 as noted in the
patient described here. It seems that decreased levels of
complement, one of the diagnostic criteria for SLE,9 may
be involved in the pathogenesis of this patient’s condition,
since C3 and C4 levels recovered after administration of
PSL.

There have been no previous reports of PAIgG elevation
in MCTD. Among autoimmune diseases, SLE is most com-
monly associated with elevated PAIgG, and the pathogenesis

Fig 1. Histological findings in a small salivary gland showing
fibrotic change in the interstitium, periductal infiltration by
lymphocytes and plasma cells, and cellular atrophy (H&E, x200)
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of thrombocytopenia in patients with SLE is thought to be
similar to that of ITP.10 Although the pathogenesis of the
elevated PAIgG in SLE remains controversial, the target for
PAIgG in both ITP and SLE is GPIIb/ IIIa.11 In patients
with quinidine-induced thrombocytopenic purpura, the
GPIb/IX complex is the predominant target for drug-
dependent platelet antibodies.12 Doria et al13 reported that
antiphospholipid antibody was associated with thrombo-
cytopenia in patients with MCTD. In this case, anti-
phospholipid antibody levels were not measured. Although
both antiphospholipid antibody and PAIgG can be meas-
ured by ELISA, serum is used for the quantification of
antiphospholipid antibody, whereas platelets are used for
the quantification of PAIgG. Therefore, PAIgG may reflect
platelet-bound IgG more specifically; how much anti-
phospholipid antibody was bound to platelets could not be
determined. However, it should be realised that the finding
of an elevated PAIgG in thrombocytopenia, and its reduc-
tion during remission do not prove causation. Treatment
with high-dose steroids may have broad effects on antibody
production, and other antibodies that were not measured,
such as antiphospholipid antibodies could also have been
responsible. It should also be noted that the presence of
an antibody against a certain cellular antigen does not

necessarily lead to disease. Many relatives of patients
with Grave’s disease, for example, have antibodies against
thyroid antigens but remain euthyroid, and the same is
true for diabetes and anti–glutamic acid decarboxylase
antibodies. Further study is required to determine the target
of PAIgG in patients with MCTD who have a high titre
of PAIgG.
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*PSL prednisolone

Fig 2. Response to steroid therapy
The number of platelets increased following the administration of
prednisolone, in parallel with a decrease in platelet-associated
immunoglobulin G and anti-ribonucleoprotein antibody
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