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I Abstract

Anincreased risk of thrombosis has been described in patients with hypereosinophilic syndromes, including Churg-Strauss syndrome (CSS).
We report the case of a 43-year-old man with CSS who presented with asthma, pansinusitis, blood eosinophilia (9650/uL), peripheral
neuropathy, cutaneous eosinophilic vasculitis, and a positive result for antineutrophil cytoplasmic antibodies. An analysis of plasma during
active disease revealed elevated levels of prothrombin fragment 1+2 (marker of thrombin generation) (832 pM; normal range, 68-229 pM)
and D-dimer (marker of fibrin degradation) (2300 ng/mL; normal range, 130-250 ng/mL), which indicate an increased risk of thrombosis.
Both parameters returned to normal values during remission after immunosuppressive treatment. Skin histology showed leukocytoclastic
vasculitis with numerous eosinophils in the dermal infiltrate. Immunohistochemistry revealed expression of tissue factor by skin-infiltrating
eosinophils, as confirmed by colocalization with eosinophil cationic protein, a classic marker of eosinophil granulocytes. In conclusion, we
present a patient with active CSS and a prothrombotic state that reverted during remission achieved by immunosuppressive therapy.
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M Resumen

Se ha descrito un mayor riesgo de trombosis en los pacientes con sindromes hipereosinéfilos, incluido el sindrome de Churg-Strauss
(SCS). Se presenta el caso de un hombre de 43 afios de edad con SCSy asma, pansinusitis, eosinofilia sanguinea (9.650/mm?), neuropatia
periférica, vasculitis eosindfila cutanea y presencia de anticuerpos anticitoplasma de neutrdfilos p-ANCA. Un andlisis de plasma realizado
durante la fase activa de la enfermedad reveld niveles elevados del fragmento 1+2 de la protrombina (marcador de la generacion de
trombina) (832 pM; intervalo normal, 68-229 pM) y dimero D (marcador de degradacion de fibrina) (2.300 ng/ml; intervalo normal, 130-
250 ng/ml), lo que indica un alto riesgo de trombosis. Ambos parametros recuperaron los valores normales durante la remision tras el
tratamiento inmunodepresor. La histologia cutanea mostrd vasculitis leucocitoclastica con numerosos eosinéfilos en el infiltrado dérmico. La
inmunohistoquimica revel6 expresion del factor tisular por infiltracion de eosindfilos en la piel, seglin se confirmé mediante colocalizacion
con proteina cationica eosindfila, un marcador clasico de inflamacion en el asma. En conclusion, se presenta un paciente con SCS activo
y estado protrombético que revirtié durante la remision alcanzada con el tratamiento inmunosupresor.

Palabras clave: Sindrome de Churg-Strauss. Eosindfilo. Factor tisular. Trombosis.

Introduction

Peripheral blood eosinophilia (defined as a persisting
eosinophil count >1500/uL) has been associated with
an increased risk of venous and arterial thromboembolic
events [1-3]. One-quarter of patients with hypereosinophilic
syndromes develop thromboembolic complications and 5%
to 10% die[3].
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Hypereosinophilia is a characteristic of Churg-Strauss
syndrome (CSS), asystemic vasculitisinvolving small vessels
(ie, arterioles, venules, and capillaries) and affecting several
organs and systems. CSS is a rare disorder with an annual
incidenceof 2.7 cases/million [4]. It usually startswith asthma,
often accompanied by allergic rhinitis and sinusitis, before
progressing to peripheral and tissue eosinophiliaand eventually
resulting in overt vasculitis[5]. Thesurvival rate of CSSranges
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from 68% to 100% at 5 years [6]. Although there have been
several reports of an association between CSS and thrombosis
[7-9], little is known about the link between CSS and the
activation of blood coagulation, amechanism involved in the
pathogenesis of thrombosis. Recently, eosinophilswere shown
to be a major intravascular source of tissue factor (TF), the
maininitiator of the coagulation cascade[10]. TF expression by
skin-infiltrating eosinophils has been associated with systemic
markers of coagulation activation in autoimmune cutaneous
disorders and may account for anincreased risk of thrombosis
in at least one of these, namely, bullous pemphigoid [11,12].
Therefore, it is conceivable that eosinophil-derived TF also
playsaroleinthe mechanism leading to thrombosisin patients
with CSS or hypereosinophilic syndrome. We report the case
of a43-year-old man with classic CSS showing activation of
the coagulation cascade in plasma and expression of TF by
skin-infiltrating eosinophils.

Case Description

A 43-year-old man attended our clinic because of purpura
and papulonodular skin lesions on both legs. These lesions
had appeared 3 months earlier and were becoming necrotic
and ulcerous. The patient had no history of smoking, drinking,
or alergy, although he reported having suffered from asthma
during the previous 3 years. He had been hospitalized in another
institution 2 years earlier because of multiple pulmonary
infiltrates and was successfully treated with levofloxacin and
intravenous methylprednisolone. At that time, laboratory
investigationsrevealed leucocytosis (21 300/uL to 14 900/uL)
with eosinophilia (63.7% to 41.1%), whereas renal, hepatic,
and thyroid parameters were normal, as were tumor markers.
Serology for the human immunodeficiency virusand hepatitis
B and C were negative. He was discharged with formoterol
24 ug bid, fluticasone 250 ug qd, prednisone 12.5 mg qd, and
omeprazole 20 mg qd.

At admission, his temperature was 36.3°C, pulse rate
78 bpm, and respiratory rate 15 breaths/min. Blood pressure
was 130/75 mmHg. Physical examination revealed no
abnormalitiesexcept in thelegs. Therewas mild pitting edema
associated with purpuraon the lower legs. Papulonodular and
ul cerative-necrotic skin lesionswere present over the extensor
surfaces of both legs (Figure 1). The patient a so reported distal
lower-limb symmetrical paresthesia and asthenia.

Laboratory analyses showed an increased white blood cell
count (20 100/uL) with predominance of eosinophils (48%),
normocytic anemia(hemoglobin, 12.2 g/dL), slightly elevated
C-reactive protein (1.8 mg/dL), and positive perinuclear
antineutrophil cytoplasmic antibodies (p-ANCA). We observed
elevated plasmalevels of prothrombin fragment 1+2 (marker
of thrombin generation) (832 pM; normal range, 68-229 pM)
and fibrin fragment D-dimer (2300 ng/mL; normal range,
130-250 ng/mL).

A skin biopsy was performed from a papular lesion and
histology revealed leukocytoclastic vasculitis with a high
number of eosinophils in the dermal inflammatory infiltrate
(Figure 2). Immunohistochemical studiesrevealed expression
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Figure 2. Histological study of a biopsy specimen from damaged skin
in a patient with Churg-Strauss syndrome shows a mixed inflammatory
infiltrate around a dermal small blood vessel with nuclear dust. The
image is consistent with leukocytoclastic vasculitis. Notice the high
number of eosinophils within the infiltrate (hematoxylin-eosin; original
magnification, x400).

of TFinthe dermal infiltrate, particularly around small blood
vessels (Figure 3). Double staining experiments revealed that
TF was colocalized with eosinophil cationic protein, aclassic
marker of eosinophil granulocytes.

A computed tomography (CT) scan of the head and
face revealed pansinusitis. Thoracic CT showed multiple
pulmonary infiltrates. Transthoracic echocardiography
showed normal systolic and diastolic function with moderate
mitral insufficiency. The results of nerve conduction velocity
studies were normal for the upper limbs and revealed axonal
sensorimotor neuropathy of the lower limbs.

Abdominal ultrasound was normal. Bone marrow biopsy
specimens disclosed an increased number of eosinophilic
myeloid cells.

© 2010 Esmon Publicidad



Prothrombotic State in Churg-Strauss Syndrome 618

Figure 3. Immunohistochemical study of a biopsy specimen from
the damaged skin of a patient with Churg-Strauss syndrome. Tissue
factor is expressed in a granular pattern by dermal inflammatory cells
morphologically resembling eosinophils (staining for tissue factor; original
magnification, x400).

The diagnosisof CSSwasmade on the basis of the presence
of asthma, pansinusitis, blood eosinophilia >10%, peripheral
neuropathy in association with ANCA positivity, and cutaneous
eosinophilic vasculitis.

Thepatient wastreated withintravenous methyl prednisolone
500 mg daily for 3 consecutive days, followed by oral
prednisone 1 mg/kg daily at progressively tapering dosages.
The patient also received pulsed weekly therapy with
intravenous cyclophosphamide (750 mg/m?) for 6 weeks
followed by azathioprine (100 mg qd) for 1 year. At the time
of writing, the patient was in clinical remission with a blood
eosinophil count lower than 10% and under maintenance
therapy with oral prednisone at 7.5 mg daily. Plasma levels
of prothrombin fragment 1+2 and D-dimer were normal
(156 pM and 187 ng/mL, respectively).

Discussion

Thromboembolism is a frequent event in eosinophil-
mediated disorders [1-3,7-9], and severa hypotheses have
been proposed to link eosinophiliaand thrombosis, involving
endothelium damage, and activation of platel etsand coagulation.
Endothelial cells may be damaged by eosinophil peroxidase
products. Moreover, peroxidase and several additional
proteins contained in eosinophil granules, such as eosinophil
cationic protein and major basic protein, can stimulate platel et
activation and aggregation [13]. Eosinophils express CD40
ligand, which is involved in initiation and progression of
thrombosisthrough amplification of theinflammatory network
[13]. Finally, eosinophils store the coagulation initiator TF,
which is mainly embodied within their specific granules and
is exposed upon eosinophil activation [10]. TF exposure can
facilitate transendothelia migration of eosinophilsand trigger
activation of the extrinsic pathway of blood coagulation,
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thus leading to a prothrombotic state. Our previous studies
demonstrated expression of TF by eosinophilsin damaged skin
and plasmamarkers of coagulation activation in patients with
active bullous pemphigoid, an autoimmune blistering disorder
characterized by eosinophil-rich inflammatory infiltrate and
increased thrombotic risk [11,12].

Immunohistochemical analysisof skin biopsy specimensin
our patient revealed expression of TF by dermal inflammatory
cells with an eosinophilic distribution pattern (Figures 2
and 3). Expression of TF in eosinophils was confirmed by
colocalization experiments using specific antibodies to TF
and eosinophil cationic protein, aclassic marker of eosinophil
granulocytes. The study of our patient’s plasmaduring active
diseasereveded eevated levelsof prothrombin fragment 1+2 and
D-dimer, whichindicate ahighrisk of thrombosis[14,15]. Both
parameters returned to normal valueswhen the patient wasre-
evaluated in clinical remission following immunosuppressive
treatment.

In conclusion, we report a patient with CSS showing
TF expression by skin-infiltrating eosinophils along with
elevated plasma levels of prothrombin fragment 1+2 and
D-dimer during active disease. Both parameters indicate
a prothrombotic state that reverted after clinical remission
achieved using immunosuppressive therapy.
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