cancer. Thrombocytosis is present in 40% of patients with lung and
gastrointestinal cancers; 20% of patients with breast, endometrial, and
ovarian cancers; and 10% of patients with lymphoma. Patients with
thrombocytosis are more likely to have advanced-stage disease and
have a poorer prognosis than do patients without thrombocytosis.
In ovarian cancer, IL-6 has been shown to directly promote tumor
growth. Paraneoplastic thrombocytosis does not require treatment
other than treatment of the underlying tumor.

TREATMENT	

Eosinophilia

Definitive treatment is directed at the underlying malignancy:
Tumors should be resected or treated with radiation or chemotherapy. In most patients who develop shortness of breath related
to eosinophilia, symptoms resolve with the use of oral or inhaled
glucocorticoids. IL-5 antagonists exist but have not been evaluated
in this clinical setting.
THROMBOPHLEBITIS
Deep venous thrombosis and pulmonary embolism are the most
common thrombotic conditions in patients with cancer. Migratory
or recurrent thrombophlebitis may be the initial manifestation of
cancer. Nearly 15% of patients who develop deep venous thrombosis
or pulmonary embolism have a diagnosis of cancer (Chap. 142). The
coexistence of peripheral venous thrombosis with visceral carcinoma,
particularly pancreatic cancer, is called Trousseau’s syndrome.
Pathogenesis Patients with cancer are predisposed to thromboembolism because they are often at bed rest or immobilized, and tumors
may obstruct or slow blood flow. Postoperative deep venous thrombosis is twice as common in cancer patients who undergo surgery.
Chronic IV catheters also predispose to clotting. In addition, clotting
may be promoted by release of procoagulants or cytokines from tumor
cells or associated inflammatory cells or by platelet adhesion or aggregation. The specific molecules that promote thromboembolism have
not been identified.
Chemotherapeutic agents, particularly those associated with endothelial damage, can induce venous thrombosis. The annual risk of
venous thrombosis in patients with cancer receiving chemotherapy
is about 11%, sixfold higher than the risk in the general population.
Bleomycin, l-asparaginase, thalidomide analogues, cisplatin-based
regimens, and high doses of busulfan and carmustine are all associated
with an increased risk.
In addition to cancer and its treatment causing secondary thrombosis, primary thrombophilic diseases may be associated with cancer. For
example, the antiphospholipid antibody syndrome is associated with a
wide range of pathologic manifestations (Chap. 379). About 20% of
patients with this syndrome have cancers. Among patients with cancer
and antiphospholipid antibodies, 35–45% develop thrombosis.
Clinical Manifestations Patients with cancer who develop deep venous
thrombosis usually develop swelling or pain in the leg, and physical
examination reveals tenderness, warmth, and redness. Patients who
present with pulmonary embolism develop dyspnea, chest pain, and
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Diagnosis The diagnosis of deep venous thrombosis in patients with
cancer is made by impedance plethysmography or bilateral compression ultrasonography of the leg veins. Patients with a noncompressible
venous segment have deep venous thrombosis. If compression ultrasonography is normal and there is a high clinical suspicion for deep
venous thrombosis, venography should be done to look for a luminal
filling defect. Elevation of D-dimer is not as predictive of deep venous
thrombosis in patients with cancer as it is in patients without cancer;
elevations are seen in people over age 65 years without concomitant
evidence of thrombosis, probably as a consequence of increased
thrombin deposition and turnover in aging.
Patients with symptoms and signs suggesting a pulmonary embolism should be evaluated with a chest radiograph, electrocardiogram, arterial blood gas analysis, and ventilation-perfusion scan.
Patients with mismatched segmental perfusion defects have a pulmonary embolus. Patients with equivocal ventilation-perfusion findings
should be evaluated as described above for deep venous thrombosis
in their legs. If deep venous thrombosis is detected, they should be
anticoagulated. If deep venous thrombosis is not detected, they should
be considered for a pulmonary angiogram.
Patients without a diagnosis of cancer who present with an initial
episode of thrombophlebitis or pulmonary embolus need no additional tests for cancer other than a careful history and physical examination. In light of the many possible primary sites, diagnostic testing
in asymptomatic patients is wasteful. However, if the clot is refractory
to standard treatment or is in an unusual site or if the thrombophlebitis is migratory or recurrent, efforts to find an underlying cancer are
indicated.
TREATMENT	

Thrombophlebitis

Patients with cancer and a diagnosis of deep venous thrombosis or
pulmonary embolism should be treated initially with IV unfractionated heparin or low-molecular-weight heparin for at least 5 days,
and warfarin should be started within 1 or 2 days. The warfarin
dose should be adjusted so that the international normalized ratio
(INR) is 2–3. Patients with proximal deep venous thrombosis and a
relative contraindication to heparin anticoagulation (hemorrhagic
brain metastases or pericardial effusion) should be considered for
placement of a filter in the inferior vena cava (Greenfield filter) to
prevent pulmonary embolism. Warfarin should be administered
for 3–6 months. An alternative approach is to use low-molecularweight heparin for 6 months. Patients with cancer who undergo
a major surgical procedure should be considered for heparin prophylaxis or pneumatic boots. Breast cancer patients undergoing
chemotherapy and patients with implanted catheters should be
considered for prophylaxis. Guidelines recommend that hospitalized patients with cancer and patients receiving a thalidomide
analogue receive prophylaxis with low-molecular-weight heparin or
low-dose aspirin. Use of prophylaxis routinely during chemotherapy
is controversial and not recommended by the American Society of
Clinical Oncology.
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EOSINOPHILIA
Eosinophilia is present in ~1% of patients with cancer. Tumors and
tumor cell lines from patients with lymphomas or leukemia may
produce IL-5, which stimulates eosinophil growth. Activation of IL-5
transcription in lymphomas and leukemias may involve translocation
of the long arm of chromosome 5, to which the genes for IL-5 and
other cytokines map.
Patients with eosinophilia are typically asymptomatic. Eosinophilia
is present in 10% of patients with lymphoma, 3% of patients with lung
cancer, and occasional patients with cervical, gastrointestinal, renal,
and breast cancer. Patients with markedly elevated eosinophil counts
(>5000/μL) can develop shortness of breath and wheezing. A chest
radiograph may reveal diffuse pulmonary infiltrates from eosinophil
infiltration and activation in the lungs.

syncope, and physical examination shows tachycardia, cyanosis, and 613
hypotension. Some 5% of patients with no history of cancer who have
a diagnosis of deep venous thrombosis or pulmonary embolism will
have a diagnosis of cancer within 1 year. The most common cancers
associated with thromboembolic episodes include lung, pancreatic,
gastrointestinal, breast, ovarian, and genitourinary cancers; lymphomas; and brain tumors. Patients with cancer who undergo surgical
procedures requiring general anesthesia have a 20–30% risk of deep
venous thrombosis.

Cutaneous paraneoplastic syndromes are discussed in Chap. 72.
Neurologic paraneoplastic syndromes are discussed in Chap. 122.
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