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Abstract Leukocytoclastic vasculitis (LV) is a systemic
inflammatory disorder involving mostly the small vessels.
It is characterised by segmental angiocentric neutrophil-
ic inflammation, endothelial cell damage and fibrinoid
necrosis. LV is related to a variety of clinical disorders
including cryoglobulinemia and, very rarely, multiple mye-
loma (MM), among many others. The development of
LV in patients with MM has been linked to cryoglobu-
linemia, infections, drugs and paraneoplasia. It has been
speculated that myeloma patients with a poorer prognosis
and progressive disease are more prone to develop LV.
Thalidomide is a rediscovered old drug with anti-angio-
genic, immunomodulatory and anti-inflammatory proper-
ties. It is highly effective in the treatment of MM and other
clinical disorders such as leprosy, various cancers, graft-
versus-host disease and autoimmune diseases. We report
here a female patient with Durie–Salmon stage IIA MM
who initially presented with cryoglobulinemia and LV. LV
in this patient was primarily considered to be the result of
progressive cryoglobulinemia, which was closely asso-
ciated with MM. She was successfully managed with tha-
lidomide and dexamethasone.
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Introduction

Leukocytoclastic vasculitis (LV) is an inflammatory disor-
der involving mostly the small vessels of the skin. It is usu-
ally associated with connective tissue diseases, infections,
drugs, lymphoproliferative diseases and immune-complex-
mediated disorders like cryoglobulinemia. Co-existence of
multiple myeloma (MM) and LV has rarely been reported [3,
15, 16, 19–21, 28].

Thalidomide is an old drug with anti-angiogenic,
immunomodulatory and anti-inflammatory properties. Tha-
lidomide’s activity in MM is mainly based on its anti-
proliferative action, which results from various direct and
indirect effects on myeloma cells, such as inhibition of an-
giogenesis [5] and of plasma cell adhesion [11], induction
of plasma cell apoptosis [23] and stimulation of cell-
mediated anti-myeloma immunity [8]. Thalidomide, as a
single agent, can induce durable responses in 25–35% of
patients with relapsed/refractory MM [22, 27]. Response
rates are higher when thalidomide is combined with ste-
roids (∼50%) [1]. Addition of chemotherapy to thalido-
mide–steroid combination increases the rate of objective
responses to more than 70% in refractory myeloma patients
[24]. Highly encouraging results with 70% response rates
were also documented in previously untreated symptomatic
MM patients treated with thalidomide and dexamethasone
[31].

Thalidomide has been used in various other clinical
disorders such as leprosy, Behçet’s disease [12], rheuma-
toid arthritis, systemic lupus erythematosus and graft-ver-
sus-host disease.

Here, we describe a patient who initially presented with
LVand cryoglobulinemia and, 4 years later, was diagnosed
to have stage IIA immunoglobulin G (IgG) kappaMM. The
vasculitis was considered to be induced by the progres-
sive cryoglobulinemia and associated with MM. She was
successfully treated with thalidomide and dexamethasone.
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Case report

In March 2000, a 51-year-old woman was admitted to the
Rheumatology Division of Cerrahpasa Medical Faculty,
Istanbul University, due to the recent onset of migratory
arthralgias and palpable purpura symmetrically distributed
on both legs and buttocks. She had no abdominal pain.
Results of her physical examination were otherwise un-
remarkable. Histological examination of the skin lesions
revealed leukocytoclastic vasculitis. Results of complete
blood count and blood chemical analysis including renal
function tests were within normal limits. Anti-nuclear an-
tibody was positive and anti-double-stranded DNA was
found to be 1.108 U/l (N<0.9). A high level of cryoglo-
bulins was detected. Hepatitis virus-related cryoglobu-
linemia was excluded by the negative results of serologic
tests for hepatitis B and C. Results of the serum protein
electrophoresis showed hypogammaglobulinemia. No im-
munoelectrophoresis was performed. The patient was diag-
nosed as having vasculitis and was started on prednisolone
in combination with hydroxychloroquine in March 2000 at
a dose of 15 and 400 mg/day, respectively. The disease
seemed to be under control until January 2003 when she
presented with ulcerative lesions on both legs and in-
creased levels of cryoglobulins. Her blood counts and
blood chemical analysis were normal except for the per-
sisting hypogammaglobulinemia. The serum immunofixa-
tion electrophoresis depicted an IgG, kappa monoclonal
protein. A bone marrow biopsy was performed. The mor-
phological and immunohistochemical examination of the

bone marrow trephine revealed mature-appearing IgG,
kappa (+) monoclonal plasma cell infiltration in interstitial
spaces. On bone marrow smears, the number of plasma
cells was found slightly increased (8% of all nucleated
cells). Her blood counts, serum calcium level and results of
renal function tests were normal. No lytic bone lesions
were identified (Table 1). Based on these findings, the
patient was diagnosed to have a monoclonal gammopathy
of undetermined significance (MGUS). No major change
in the treatment plan was considered. She continued to take
10 mg prednisolone with 400 mg hydroxychloroquine
daily until February 2004 when she presented again with
skin infarctions and a high level of cryoglobulins of IgG
class (type I). She did not respond to high-dose (1 g/day)
pulse methylprednisolone repeated three times. Anaemia
was established (Table 1). After exclusion of blood loss and
hemolysis, a bone marrow biopsy was performed that dis-
played a prominent increase in IgG kappa (+) monoclonal
plasma cells (32% of all nucleated cells). Due to technical
reasons, cytogenetic analysis could not be performed. Re-
evaluation of bone X-rays revealed multiple, occipital lytic
lesions. She was diagnosed to have Durie–Salmon stage
IIA MM. In March 2004, after written informed consent
was obtained, she was begun with high-dose (32 mg)
dexamethasone (D1–4, D9–12, D17–20) in combination
with low-dose thalidomide (initiated with 100 mg/day,
increased to 200 mg/day after 2 weeks). After 2 months of
treatment, tests for cryoglobulins gave negative results and
the skin lesions were healed. Between March and August
2004, the patient received four cycles of high-dose dexa-

Table 1 Laboratory and clinical features of the patient before different treatment courses

Parameter March 2000 January 2003 February 2004 July 2004 March 2005

Haemoglobin (g/dl) 11.4 12.2 9.1 11.3 12.7
Haematocrit (%) 33.5 35.9 26.9 33.9 38.1
WBC (×109/l) 6.7 9.3 10.5 5.3 4.4
Platelets (×109/l) 269.0 218.0 169.0 293.0 256.0
ESR (mm/h) 72 56 26 7 9
Total protein (g/dl) 7.79 7.14 6.59 6.02 6.20
Albumin (g/dl) 4.81 4.15 4.07 3.98 3.80
IgG (g/dl)a NP 0.530 0.517 0.800 0.889
IgA (g/dl)a NP 0.053 0.037 0.046 0.073
IgM (g/dl)a NP 0.085 0.072 0.057 0.071
β2-Microglobulina

(ng/ml)
NP 2.47 1.80 1.77 1.59

Cryoglobulinsb 0.500 0.77 0.64 Negative Negative
Bone lesions NP Absent Present Stable Stable
Plasma cells
in BM (%)

NP 8 32 2 NP

Skin lesions
(vasculitis)

Present Relapsed Relapsed Absent Absent

Treatment given Prednisolone/
hydroxychloroquine

High-dose
methylprednisolone

High-dose
dexamethasone/
thalidomide

Thalidomide Thalidomide

WBC White blood cells, ESR erythrocyte sedimentation rate, Ig immunoglobulin, BM bone marrow, NP not performed
aNormal values: IgG, 0.7–1.6 g/dl; IgA, 0.07–0.4 g/dl; IgM, 0.04–0.23 g/dl; β2-microglobulin, 1.2–2.5 ng/ml
bSpectrophotometrically measured; values <0.02 not detected
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methasone (32 mg; D1–4, D9–12, D17–20 every 4–6
weeks), concomitant with continuous low-dose thalido-
mide (200 mg daily). A response assessment was done in
July 2004, after the third cycle of dexamethasone (Table 1).
The bone marrow biopsy showed no increase in plasma
cells. Monoclonal paraprotein disappeared in serum; serum
immunoglobulins and haemoglobin increased to normal
levels. There were no additional bone lesions. Based on
these findings, the patient was considered to be in complete
remission. After having completed the fourth cycle in
August 2004, the patient had been solely using thalidomide
(200 mg/day). On the eighth month of thalidomide mono-
theraphy, the remission was still maintained for all three
conditions: the cryoglobulinemia, the vasculitis and my-
eloma (Table 1).

Discussion

Leukocytoclastic vasculitis is an inflammatory disease of
the small vessels. Arthralgias and/or arthritis and fever are
the most common systemic manifestations. Renal, gastro-
intestinal and neurological involvement may occur during
the course of the disease. Histologically, it is characterised
by segmental neutrophilic inflammation of vessel walls
leading to endothelial swelling and fibrinoid necrosis in the
post-capillary venules. Immune complex deposition result-
ing in complement activation and neutrophil chemotaxis in
the involved vessels has been thought to be the underlying
pathogenesis [18]. As neutrophils migrate and invade the
vessel walls to phagocytose the immune complexes, they
damage endothelial cells via the released lysosomal en-
zymes. Clinically, LV appears as palpable purpura mostly
on the lower extremities.

LV has been reported in association with infections,
medications, chemicals and various disease states. It is also
the most frequent form of vasculitis accompanying malig-
nancies. LV in its paraneoplastic form appears to be mostly
related to haematological malignancies, in particular to
lymphoproliferative disorders [10]. Vasculitis in the course
of MM is rare [3, 10, 16, 18, 19, 21, 28]. When present,
vasculitis is much more linked to cryoglobulinemia rath-
er than myeloma itself [4].

Cryoglobulins are immunoglobulins that undergo re-
versible precipitation when exposed to cold. Pathologic
cryoglobulinemia can be related to a variety of clinical
conditions including lymphoproliferative disorders, auto-
immune diseases and infections, particularly hepatitis C
virus infection. Type I cryoglobulins account for 10–15%
of all cryoglobulins. They are almost only associated with
MM, Waldenström’s macroglobulinemia or chronic lym-
phocytic leukaemia and consist usually of monoclonal IgM
or IgG fractions. Type I cryoglobulinemias are usually
defined to be clinically indistinguishable from immuno-
proliferative diseases such as MM in which the presence of
cryoglobulins is not an unexpected finding [7].

Cutaneous diseases including LV in MM has recently
been extensively reviewed [3, 4, 28]. A retrospective anal-
ysis of more than 2,300 myeloma cases revealed only eight

patients with coexisting LV [4]. It has been speculated that
patients with a poorer prognosis or those who are at a later
stage of MM are more likely to develop LV [3]. Time
between the onset of vasculitis and occurrence of malig-
nancy varies greatly. LV has been reported to precede or
follow the diagnosis of MM in a wide range of months to
years [28].

Thalidomide’s mechanisms of action are not completely
understood. It has some direct and indirect effects on mye-
loma cells. It has been shown that thalidomide directly acts
on myeloma cells to induce growth arrest during the G1

phase of the cell cycle and apoptosis by activation of cas-
pase 8 [14, 23]. Although solid evidence is lacking, tha-
lidomide also seems to exert its anti-myeloma effect in part
by inhibiting tumor angiogenesis through modulating the
action of cytokines such as vascular endothelial growth
factor (VEGF) and basic fibroblast growth factor [17, 26,
29]. It has been recently reported that ceramide and sphin-
gosine-1-phosphate exclusively play a role in thalidomide-
induced anti-angiogenic action through the regulation of
VEGF receptors [33]. In addition, thalidomide has been
shown to down-regulate the expression of cytokines impli-
cated in myeloma cell proliferation and survival, such as
tumor necrosis factor alpha (TNF-α), interleukin (IL)-6
and VEGF. Consequently, the expression of adhesion
molecules on myeloma and bone marrow stromal cells de-
creases, resulting in inhibition of the interaction of mye-
loma cells with their micro-environment. Myeloma cells
cannot survive in the absence of essential proliferative
stimuli from marrow stromal cells [6, 11, 25, 30]. Thalid-
omide also exhibits potent immunomodulatory effects by
inducing secretion of IL-2 and interferon gamma (INF-γ)
and proliferation of CD8 (+) T cells and natural killer cells
that might result in the lysis of myeloma cells [8, 13]. These
findings provided the background for the clinical use of
thalidomide in MM. Since the first report by Singhal et al.
[29], thalidomide has been repetitively and consistently
shown to be effective in the management of myeloma.

There is also accumulating evidence that thalidomide
exerts anti-inflammatory effects by inhibiting leukocyte
chemotaxis, reducing polymorphonuclear phagocytic ac-
tivity, suppressing TNF-α and altering the density of
TNF-α-induced adhesion molecules on leukocytes [2, 9,
11]. These may explain its action in inflammatory pro-
cesses such as vasculitis.

Considering the aforementioned properties of thalido-
mide and current experience on its usefulness in the
management of inflammatory disorders and myeloma, we
considered it the most appropriate choice of treatment for
the patient, as we presented here, to use a regimen con-
taining thalidomide and dexamethasone. As we suggested,
we observed a marked improvement in vasculitic lesions
shortly after the beginning of the treatment. The response
was very striking as compared with other forms of es-
tablished therapies such as low- and high-dose steroids,
which were rendered ineffective in this particular patient.
After a few months of therapy, cryoglobulins in the serum
and monoclonal plasma cell infiltration in the bone marrow

611



disappeared as well. The well-known anti-inflammatory
and anti-myeloma effects of high-dose dexamethasone
alone probably did not contribute much to this remarkable
response because the patient had used high-dose steroids
earlier in the course of the disease without much success.
Consequently, we reasoned that thalidomide, with its im-
munomodulatory and anti-inflammatory effects, reduced
the immune-complex-mediated vasculitis and suppressed
myeloma probably in synergy with dexamethasone. Indi-
rect evidence supporting the efficacy of thalidomide is that
during follow-up the patient is still symptomless under
thalidomide monotherapy.

Recently, Witzens et al. published a case report in which
they described the development of thalidomide-induced LV
in a patient with MM [32]. We were not aware of that
publication at the time we started to treat our patient with
thalidomide. Admittedly, had we been aware of this publi-
cation, we would have probably avoided using thalidomide
in our case in the first place.

On the other hand, the probability also exists that the LV
in the patient reported by Witzens et al. was a part of the
clinical picture rather than a drug effect. The development
of LV in patients with MM has been linked to cryoglob-
ulinemia, infections, drugs and paraneoplasia. Details are
lacking to fully discuss the potential differences between
our patient and the Witzens’ case. However, the most im-
portant difference seems to be the presence of cryoglob-
ulinemia in our patient. There is no information on whether
Witzens et al. checked the presence of cryoglobulins in
their case, which might be one of the underlying causes in
LV other than drug effect.

LV has been reported to develop in progressive MM [3,
28]. The Witzens’ case had a progressive myeloma for
which he received a thalidomide-added chemotherapy reg-
imen. He tolerated the drug up to a dose of 400 mg/day for
the first few months, after which he developed LV. Con-
sidering that LV is more likely to occur in patients with
progressive disease and the use of thalidomide was not
initially associated with LV in the described patient, it can
be argued that the progressive myeloma itself or other
coincidental insults, such as an undiagnosed infection,
might have led to the development of LV.

As discussed by Witzens et al., thalidomide’s immuno-
modulatory activity has been reported to range from stim-
ulatory immune responses to inhibitory effects depending
on the micro-environmental interactions and cytokine
secretion. We assume that certain clinical conditions, infec-
tions or concomitant use of other drugs such as chemo-
therapeutics may alter thalidomide’s immune functions by
changing the milieu in which the drug acts. This may
explain the different responses of thalidomide, i.e. sup-
pressing vasculitis in one patient while inducing autoim-
munity in the other.

We demonstrated here that cryoglobulinemia/myeloma-
induced LV can successfully and effectively be treated with
thalidomide, but more experience is clearly needed before
announcing this drug as an alternative therapy for cryo-
globulinemia-induced LV.
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