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Immunoglobulin G4-related Disease Associated with Cutaneous Vasculitis
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Immunoglobulin G (IgG) is composed of 4 Ig isotypes.
A new entity called IgG4-related disease has recently
been established (1). This disorder is characterised by an
elevated serum level of [gG4 and an infiltration of [gG4*
plasma cells, as well as lymphocyte infiltration of various
organs. 1gG4 is the only subclass of human IgG that is
unable to activate complement by the classical pathway.
In the present report, we examine two patients with I[gG4-
related disease associated with cutaneous vasculitis.

CASE REPORTS

Case 1. A 57-year-old man presented with swelling of cervical,
axillary, subclavian, and inguinal lymph nodes that developed
over the past year. During this period, the patient often felt
tired, had a decreased appetite, and developed arthralgia. He
also found palpable purpura patches and confluent purpuric
lesions on his lower legs (Fig. 1A). Laboratory findings showed
an increased total serum protein 10.7 g/dl (normal range 6.7-8.3
g/dl), decreased serum albumin 2.4 g/dl (4.0-5.1 g/dl), and
hypergammaglobulinaemia 5.31 g/dl (0.74-1.66 g/dl). Serum
levels of IgG were abnormally high 5,556 mg/dl (870-1,700
mg/dl) and the subclass IgG4 accounted for more than 1,500
mg/dl (4.8-105 mg/dl). Serum C3 and C4 titres were low at 39
mg/dl (65—135 mg/dl) and 3 mg/dl (13-35 mg/dl), respectively.
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He had normal range of serum eosinophil count, creatinine, and
blood urea nitrogen. Serologic specimens tested negative for
antineutrophil-cytoplasmic antibody, cytomegalovirus, herpes
simplex virus, and Epstein-Barr virus.

Skin biopsy specimens obtained from the purpura of the
left lower extremity demonstrated leukocytoclastic vasculitis
in the dermis with infiltration of inflammatory cells mainly
composed of neutrophils around the vessels (Fig. 1B). Direct
immunofluorescence (DIF) microscopy revealed apparent
positive staining with complement 3 (C3) deposition in the
affected vessels. DIF was negative for IgG in the vessel walls.
We used immunostaining for anti-human monoclonal IgG
antibody (Histofine, Nichirei Biosciences Inc., Tokyo, Japan)
and anti-human monoclonal IgG4 antibody (Histofine, Nichirei
Biosciences Inc., Tokyo, Japan) to detect IgG" and IgG4" cells,
respectively. Neither anti-human IgG nor IgG4 antibody stain-
ing revealed any inflammatory cells in the cutaneous vasculitis
using the histochemical method. In contrast, tissue biopsies of
the lymphadenopathy obtained from the right retroauricular
nodes revealed infiltration of IgG positive lymphocytes and
plasma cells (Fig. 1C). Immunostaining also detected numerous
aggregates of I[gG4" lymphocytes and plasma cells in the same
sample of the lymphadenopathy. The ratio of IgG4" cells to
1gG* cells was >50%.

The patient was diagnosed with IgG4-related disease asso-
ciated with cutaneous vasculitis. Treatment with prednisolone
(30 mg/day) was effective for the cutaneous lesions and lymph-

Fig. 1. Palpable purpura present on both lower extremities
(Case 1) (A). Skin biopsy specimen of purpura demonstrates
leukocytoclastic vasculitis in the dermis (Haematoxylin-
eosin, original magnification x400) (B). Tissue biopsies of the
lymphadenopathy obtained from right retroauricular nodes
reveal infiltration of IgG positive lymphocytes and plasma
cells using histochemical staining (Immunoperoxidase,
original magnification x400). The ratio of IgG4-positive
plasma cells to IgG-positive plasma cells was more than
50% (C).
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adenopathy. Serum IgG and 1gG4 levels decreased to within
the normal range following treatment.

Case 2. A 73-year-old woman presented with bilateral parotid
and submandibular gland swelling, palpable purpura on her legs,
a recurrent sensation of sand or gravel in the eyes, and a daily
feeling of dry mouth for several months. She had previously
undergone surgery to evacuate superior swollen eyelids 4 years
earlier. Palpable and haemorrhagic purpuric eruptions present
on both lower extremities (Fig. STA"). Laboratory findings sho-
wed an increased total serum protein 9.5 g/dl, decrease serum
albumin 2.5 g/dl, and hypergammaglobulinaemia 5.34 g/dl.
Serum levels of IgG were abnormally high at 5,307 mg/dl and
the subclass [gG4 accounted for more than 1,500 mg/dl. Serum
C3 and C4 titres were low at 41 mg/dl and 1 mg/dl, respectively.
She had normal range of serum eosinophil count, creatinine, and
blood urea nitrogen. Serologic specimens tested negative for
cytomegalovirus, herpes simplex virus, and Epstein-Barr virus
except slightly elevated antineutrophil-cytoplasmic antibody.

Skin biopsy specimens obtained from the purpura of the right
lower extremity demonstrated leukocytoclastic vasculitis with a
predominance of neutrophil infiltration in the upper dermis. DIF
findings of the skin biopsy revealed C3 deposition in the affected
vessels (Fig. SIB'). DIF was negative for IgG in the vessel walls.
Anti-human IgG and IgG4 antibody staining did not reveal any
positive cells in the cutaneous vasculitis. In contrast, histopatho-
logical findings from the superior eyelid swelling revealed
infiltration of IgG positive lymphocytes and plasma cells by the
histochemistry method. We detected numerous aggregates of
1gG4-positive lymphocytes and plasma cells in the same sample
of'the superior eyelid swelling. The ratio of [gG4-positive cells to
IgG-positive cells was more than 50%. Her renal biopsy revealed
a mass-forming dense inflammatory cell infiltrate in the cortex
and medulla, with tubulointerstitial fibrosis. The infiltrate was
mainly composed of IgG4-positive plasma cells.

The patient was diagnosed with IgG4-related disease inclu-
ding dacryoadenitis and tubulointerstitial nephritis associated
with cutaneous vasculitis. As a result of treatment with 30 mg/
day prednisolone, the swelling in the parotid and submandibular
glands improved and the sicca complexes of the eye and mouth
ameliorated. This treatment regimen also led to an improvement
in the serum IgG and 1gG4 levels.

DISCUSSION

The classification criteria for placement in the 1gG4-
related group includes having both an elevated serum
level of [gG4 of > 135 mg/dl and an 1gG4:1gG ratio of
infiltrating plasma cells of >40%. The present cases
fulfilled both these criteria and were subsequently
diagnosed as IgG4-related disease. These 2 patients
represent a rare case of I[gG4-related disease associated
with cutaneous vasculitis. Sato et al. (2) reported that
skin infiltratation was rich in plasma cells with IgG4
positive in patients with 1gG4-related skin disease.
Histopathological examination in our patients revealed
leukocytoclastic vasculitis in the cutaneous lesions.
Cell infiltrations in the cutaneous lesions did not over-
express IgG4 on the vasculitis in the skin biopsies,
although serum IgG4 levels were elevated. Hussain et
al. (3) suggested that [gG4 could stimulate neutrophils
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via Fc receptors and may play a role in the pathogenesis
of small vessel vasculitis. The increase in serum [gG4
might trigger neutrophils in the cutaneous vessels and
lead to leukocytoclastic vasculitis. We propose that
the cutaneous vasculitis seen in our patients could be
somehow indirectly related to [gG4-related disease.
The pathogenic mechanisms of I[gG4-related disease
are not completely understood, although they are pro-
bably autoimmune. In the present patients, DIF studies
showed deposits of C3 within the affected vessels of
cutaneous vasculitis. Compared with the other IgG
subclasses, IgG4 has a negligible ability to activate the
classic complement pathway (1, 4). However, it has been
shown in mice that non-complement-activating subclas-
ses of antibodies may synergise with other IgG subclas-
ses to activate complement through the lectin pathway
(5). Moreover, IgG4 has the tendency to interact with
other immunoglobulins, such as rheumatoid factor, and
reveals an intrinsic affinity for IgG when coated to a
solid phase (6, 7). These findings suggest that, if IgG4
is not just a bystander in the immune process within
the cutaneous vasculitis, it might use non-classical
pathways for complement activation. Further studies
are needed to elucidate the mechanisms underlying
such immune response of IgG4 in cutaneous vasculitis.
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