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Peripheral blood hypereosinophilia reflects various underlying disorders. However, its
thromboembolic consequences are not often highlighted. We report a case of acute pul-
monary embolism in a 42 year-old male prisoner hospitalized for erythrodermic psoriasis
who presented with generalized edema and shortness of breath. Severe eosinophilia
(absolute eosinophil count 6232/µL) was also noted. Although severe psoriasis can be asso-
ciated with eosinophilia and metabolic syndrome, acute pulmonary embolism is very rare in
these patients. Immobilization secondary to severe psoriatic arthritis and prolonged use of
leg cuffs can exacerbate the formation of thromboembolism. Although investigating the
underlying causes of eosinophilia is important, we would like to highlight the importance of
being aware of thromboembolic events, especially in patients with other thrombotic risk fac-
tors. (Chang Gung Med J 2011;34(6 Suppl):17-23)
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Blood eosinophilia is an integral phenotype of an
underlying hematologic neoplasm or cytokine-

mediated reactive phenomenon.(1) Its identifying
causes have been emphasized in the English litera-
ture, but discussion of related complications, such as
thromboembolic disease, is limited.(2-4) We herein
report a patient with marked eosinophilia and psori-
atic arthropathy who developed pulmonary
embolism caused by deep vein thrombosis (DVT) of
the lower extremity. For clinicians, hypereosinophil-
ia could be a clue to thromboembolic disease.(3)

CASE REPORT

A 42 year-old male prisoner with a history of
severe psoriasis vulgaris and psoriatic arthritis for 20
years was hospitalized because of intermittent fever,
chills, general malaise, and acute exacerbation of
psoriatic erythroderma for one week. Exertional dys-

pnea was also noted for a few days. He has been
treated with acitretin 25 to 35 mg per day for the last
20 years.

Physical examination showed an overweight,
bedridden man (76.9 kg, with body mass index of
26.22) with generalized scaly erythematous papulo-
plaques on the scalp, trunk, and extremities (Fig. 1).
Because of bilateral knee flexion contractures sec-
ondary to psoriatic arthritis, he had been unable to
walk for at least a year. His feet had also been placed
in leg cuffs for 3.5 months because of imprisonment.
The range of motion on knee flexion was 30 degrees
(normal range, 135 degrees) on the right side and 45
degrees on the left side, while knee extension was
completely limited (normal range, 0-10 degree). No
evidence of varicose veins was observed.

Laboratory data showed leukocytosis with
eosinophilia with white blood cells: 15200/µL (nor-
mal range, 3900-10600); segments: 35% (normal,
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42-74) and eosinophils: 41% (normal, 0-5); platelets:
131000/µL (normal, 150000-400000); absolute
eosinophil count (AEC): 6232/µL (normal, 50-350)
and elevated IgE 36800 IU/mL. He also had a high
C-reactive protein [CRP: 185.05 mg/L (normal,
≤ 5)], and lactate dehydrogenase (LDH): 708 U/L
(normal, 125-215) and low albumin: 2.1 mg/dl (nor-
mal, 3.5-5.5). Other biochemistry data were within
normal limits. Our patient had a penicillin allergy
with a positive result on a penicillin skin test. He
denied using other medications aside from acitretin
in the past 20 years. He also denied having allergic

rhinitis, asthma, or body weight loss. There was no
evidence of parasitic infestation from concentrated
stool ova examination. He tested negative for human
immunodeficiency virus 1 + 2 antibodies and rapid
plasma reagin.

However, fungemia (Candida albicans) was
detected from two sets of blood cultures 17 days
later. There was no evidence of adrenal insufficiency
[cortisol (06:00): 3.8 µg/dl (normal range, 4.2-38.4);
cortisol (16:00): 3.3 µg/dl (normal, 1.7-16.6)], or
malignancies from plasma electrophoresis and tumor
markers although he had an elevated cancer antigen-
125 (CA-125) [265.6 U/ml (normal < 35)] and squa-
mous cell carcinoma antigen 11.8 ng/mL (< 1.5). A
peripheral blood smear revealed increased
eosinophils with normal morphology. Perinuclear
antineutrophil cytoplasmic autoantibody was nega-
tive on enzyme-linked immunosorbent assay.

Histopathologic examination of an abdominal
skin biopsy showed parakeratosis with Munro’s
microabscess, absence of the granular layer, marked
acanthosis, exocytosis, and perivascular mononu-
clear cell infiltrates with neutrophils and eosinophils
in the dermis (Fig. 2). These findings were consistent
with psoriasis vulgaris.

Intermittent shortness of breath with occasional
drops in oxygen saturation was noted during hospi-
talization. Chest radiography disclosed mild infiltra-
tion of the right lower lobe. No microorganisms were
cultured from the blood or sputum initially. Fifteen
days of empirical antibiotics (amoxicillin clavulanate
1.2 g 8 h, vancomycin 1g q 12 h, imipenem 500 mg q
6 h, and ceftazidime 2 g q 12 h) were given for sus-
pected pneumonia without a response. Systemic
methylprednisolone 20 mg q 8 h was then tried for
three days, resulting in resolution of eosinophilia but
it rebounded to 6760/µL one day after discontinua-
tion of the drug.

However, his dyspnea did not improve. Chest
computed tomography (CT) to investigate the lung
lesion unexpectedly showed a filling defect in the
right pulmonary artery (Fig. 3A) and the anterior
branch with several wedge-shaped opacities in the
bilateral upper lung lobes. This was suggestive of
pulmonary embolism. There was also bilateral pleur-
al effusion with passive and partial atelectasis of the
bilateral lower lobes.

Further CT imaging of the lower abdomen and
lower extremities demonstrated filling defects in the
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Fig. 1 A 42-year-old bedridden dyspneic man with general-
ized swelling and scaly erythematous papulo-plaques. (A)
Swelling and flushing of the face. (B) Erythematous and scaly
papulo-plaques on the trunk. (C) Severe excoriation on the
legs, with flexion contractures and heavy leg cuffs on the feet.
(D) Scaly papulo-squamous eruption on the dorsum of the left
hand.
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inferior vena cava, and left iliac and femoral veins
(Fig. 3B). In addition, diffuse subcutaneous edema
and mild ascites with stranding of the mesentery
were also noted. Pulmonary embolism resulting from
DVT was impressed.

Whole body CT did not reveal any other tumor
mass. Peripheral venous Doppler ultrasonography
revealed poor recanalization in the left common
femoral vein, long segmental vein and proximal long
saphenous vein. Results of autoimmune antibodies
such as antinuclear antibody and antincardiolipin
antibody were negative, while levels of protein C,
protein S and antithrombin III were all within normal

limits.
After a definite diagnosis of pulmonary

embolism, our patient was treated with enoxaparin
60 mg q 12 h for two weeks and the intermittent
shortness of breath improved. Upon discharge, his
absolute eosinophil count had dropped to 2470/µL
and IgE 9980 IU/µL with the use of fluconazole
400 mg q1d for 12 days. Prophylactic warfarin 2 mg
daily was also prescribed for one month. Because of
imprisonment, he was unable to return to the cardiol-
ogy department for monitoring of sustained oral anti-
coagulant therapy.

At the 8-month follow-up, the patient’s absolute
eosinophil count had returned to 57/µL and IgE 4960
IU/mL. There was no recurrence of exertional dysp-
nea or local tenderness in the right leg. The levels of
fibrin degradation products, D-dimer, and fibrinogen
were also within normal limits. Chest radiography
revealed no active lesions. By the 18-month follow-

Fig. 2 Histopathology of a skin biopsy from the abdomen
suggests psoriasis. (A) Low power magnification shows
Munro microabscess, absence of the granular layer, marked
acanthosis and perivascular infiltrates in the dermis (H & E,
original magnification x 100). (B) Marked perivascular and
interstitial infiltrates of eosinophils and neutrophils in the der-
mis (H & E, original magnification x 400).

Fig. 3 Chest and abdominal computed tomography (CT) is
consistent with pulmonary embolism with deep vein thrombo-
sis. (A) Chest CT shows a filling defect in the right pul-
monary artery. (B) Abdominal CT shows a filling defect in
the left femoral vein.
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up, this man’s absolute eosinophil count was mostly
normal with occasional elevations.

DISCUSSION

Acquired eosinophilia is not rare and usually
signifies underlying disease. In healthy people, the
upper limit of the AEC and the percentage of
eosinophils in white blood cell count on a peripheral
blood smear do not exceed 500/µL and 5%, respec-
tively.(5) Eosinophilia can be categorized as mild
(AEC 600-1500 cells/µL), moderate (AEC 1500-
5000 cells/µL), or severe (AEC > 5000 cells/µL).
The reported patient had severe eosinophilia with an
initial AEC of 6232/µL on admission and 14630/µL
after 13 days.

Etiologically, eosinophilia can be classified into
primary (clonal), secondary, or idiopathic.(1) Primary
eosinophilia is a clonal expansion of eosinophils,
such as in acute myeloid leukemia, acute lym-
phoblastic leukemia, and chronic myeloid disorder.
We found no myeloblasts in the peripheral blood
smear or skin biopsy of our patient. Causes of sec-
ondary eosinophilia include allergy, infection, drugs,
pulmonary eosinophilia, autoimmune disorder,
inflammatory disorder, malignancy, and
endocrinopathy. Although fungemia due to Candida
albicans may be associated with eosinophilia, report-
ed absolute eosinophil counts have ranged from 354-
774/µL.(6,7) The presence of marked eosinophilia
(47% of leukocytes) two weeks before detecting
fungemia in our case suggested a second possible eti-
ology such as a severe psoriasis flare. Indeed, an
association with the severity of psoriasis has been
documented.(8,9)

We incidentally found pulmonary embolism and
DVT on chest CT in a survey for unexplained inter-
mittent dyspnea irresponsive to systemic antibiotics.
On hindsight, the dyspnea, generalized subcutaneous
edema, and the elevated CRP, LDH, and CA-125
could all be accounted for by the extensive thrombo-
sis.(10)

Acute pulmonary embolism is a life-threatening
disease with significant morbidity and mortality. It is
defined by obstructive thrombosis of the pulmonary
artery. Although unilateral leg edema, pain, warmth
and erythema are the clue symptoms, many patients
with DVT are asymptomatic.(11) Even then, pain and
tenderness do not correlate with the severity and

location of the thrombus.(12) Our patient demonstrated
generalized anasarca secondary to hypoalbuminemia.
Although his left leg swelling was slightly more
severe, the extensive painful erythematous swelling
on all limbs was regarded as a severe psoriasis flare
with arthritis and obscured DVT in the differential
diagnosis. Classically, DVT originates from the veins
of the calf muscles.(12) Occasionally, DVT originates
from the proximal veins, usually in response to a sur-
gical procedure or trauma, which our patient denied.
Long-term immobilization of the legs such as in
bedridden patients in intensive care units, also
induces DVT by slowing blood flow, but not from
the large proximal veins.(13) Furthermore, the inci-
dence of DVT in Asians is much lower than reported
in Caucasians so thrombolytic therapy is not routine-
ly prescribed for bedridden patients.(14) Base on the
extensive thromboembolism originating from the
inferior vena cava, left iliac vein and “Virchow’s
triad” theory in the pathogenesis of venous thrombo-
sis, which includes damage to the endothelium,
change in blood flow and hypercoagulability,(15) we
hypothesized that both hypereosinophilia and long-
term immobility contributed to this thromboembolic
event.

A relationship between hypereosinophilia and
thromboembolism has been increasingly reported in
the English literature. Case reports of hypere-
osinophilia associated with thrombosis of the pul-
monary artery,(3,16) femoral vein,(16) hepatic vein
(Buddi-Chiari syndrome),(4) coronary artery,(17) renal
vein,(18) and splenic vein(19) have been published. In a
series of fifteen patients with the hypereosinophilic
syndrome,(20) 66% suffered arterial and/or venous
thrombosis at some stage of their disease. Another
study found arterial occlusion ranging between 3.1%
and 18.7% and a prevalence of venous occlusion
between 5.8% and 30% in patients with Churg
Strauss syndrome. Patients have thrombotic events
when eosinophilia is at its highest.(21) Awareness of
the pathogenetic link between eosinophils and
thrombosis has implications in disease treatment.

Potential mechanisms for thrombosis in
eosinophilic inflammatory states include direct
endothelial damage by degranulation of activated
eosinophils, inhibition of the natural anticoagulant
pathways, and release of tissue factor with enhanced
coagulation activation.(2) Toxins released by
eosinophils include eosinophil-derived neurotoxin,
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cationic protein, major basic protein, reactive oxygen
species, eosinophil peroxidase product hypothio-
cyanous acid, and arachidonic acid derivatives.
These are potent stimuli of platelet activation and
aggregation that can initiate coagulation or inhibit
natural anticoagulant activities of thrombomodulin,
heparin, heparan sulphate, and antithrombin III.(22)

Thrombomodulin is an anionic endothelial protein.(23)

Normally, it forms a complex with thrombin and
exerts anticoagulant ability by activating protein C
and inactivating clot fibrinogen.(20) When
eosinophilic cationic proteins bind to the thrombo-
modulin, they impair anticoagulant activities, result-
ing in excessive thrombin generation, which leads to
vascular occlusion. Therefore, peripheral blood
eosinophilia is directly linked to a thrombotic ten-
dency by inducing inflammatory damage to the
endothelium, and promoting a hypercoagulable
state.(24)

In conclusion, numerous etiologies can result in
hypereosinophilia so the underlying disease should
be determined. At the same time, clinicians should
be alert for possible associated thromboembolic
events such as pulmonary embolism and stroke,
especially when other risk factors are present. These
include disease- associated metabolic syndrome as
well as immobility from imprisonment,(25) a bedrid-
den condition, or disabling psoriatic arthritis.(26)

Although severe psoriasis can be associated with
eosinophilia and metabolic syndrome, it is very rare
for patients to develop acute pulmonary embolism.
We would like to highlight that hypereosinophilia
could be a clue to thromboembolic disease.
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