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Synopsis

A finding of eosinophilia in the peripheral blood can be the manifestation of a large number of 

different medical conditions, including benign or malignant disorders. From a diagnostic 

standpoint eosinophilia can be divided into reactive (secondary) or clonal (primary). There are 

three main types of WHO-defined eosinophilia-associated myeloid neoplasms (MN-eos): 1) 

myeloid and lymphoid neoplasms associated with rearrangements of PDGFRA, PDGFRB or 

FGFR1; 2) chronic eosinophilic leukemia, not otherwise specified (CEL-NOS); and 3) idiopathic 

hypereosinophilic syndrome (HES). Imatinib mesylate, a PDGFRA and PDGFRB inhibitor, has 

revolutionized the treatment of molecularly defined MN-eos. Second generation molecules are 

available for patients who fail imatinib. Novel agents, such as the anti-IL5 antibody mepolizumab, 

have been successfully used for the treatment of HES. The discovery of new, recurrent molecular 

alterations in patients with MN-eos may improve the diagnosis and therapy of this group of 

patients. This review focuses on the hematologist’s approach to a patient with eosinophilia as well 

as treatment options for patients with eosinophilic myeloid neoplasms.
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Introduction

The upper limit of normal for eosinophils in the peripheral blood is 3–5%, corresponding to 

an absolute eosinophil count (AEC) of 350–500/mm3.1 The severity of eosinophilia has 

been arbitrarily divided into mild (AEC 500–1,500/mm3), moderate (AEC 1,500–

5,000/mm3), and severe (AEC >5,000/mm3),1,2 although the practical significance of this 

stratification is unclear.
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Many different conditions can underlie a finding of eosinophilia. A first broad distinction 

should be made between reactive and clonal eosinophilia. The first condition is 

characterized by the proliferation of polyclonal, mature eosinophils and can be sustained by 

benign or malignant disorders. In the second, eosinophils represent the primary malignant 

clone and precursors can be found in the peripheral blood and/or bone marrow. As an 

additional category, idiopathic hypereosinophilic syndrome (HES) is a diagnosis of 

exclusion in patients with sustained eosinophilia and evidence of end-organ damage. It is 

important to identify the correct type of eosinophilia in a timely manner because a delay in 

referral and treatment can have profoundly detrimental consequences on patient outcomes. 

In the present review we will discuss the diagnostic approach to eosinophilia from the 

hematologist’s perspective, including elements of suspicion, diagnostic tests, and current 

treatment approaches for eosinophilia-associated myeloid neoplasms (MN-eos).

Reactive eosinophilia

Reactive eosinophilia is typically caused by increased levels of interleukin 5 (IL5). 

Concomitant elevation in IL4 and IL13 can lead to associated hypergammaglobulinemia 

(Ig)E.3 In Western countries, reactive eosinophilia is most commonly caused by allergic 

conditions, whereby increases in IL-5 are mediated by T helper 2 cells. A detailed clinical 

history and prick or radioallergosorbent tests usually allow prompt diagnosis and appropriate 

treatment.4 In developing countries, the main cause of eosinophilia is invasive parasitic 

infections (most commonly helminths). A thorough travel history is crucial to elicit clinical 

suspicion and subsequent testing.5 Other medical conditions that can present or associate 

with eosinophilia include a variety of pulmonary, dermatologic, or gastrointestinal 

disorders,6 adrenal insufficiency,7,8 and more rare entities such as HyperIgE syndrome9 or 

Wiscott-Aldrich syndrome.10 A systematic review of these disorders is offered elsewhere in 

this volume.

Reactive eosinophilia of hematologic/oncologic interest

Cancer cells are capable of secreting granulocyte/monocyte-colony stimulating factor, IL3 

and IL5, which stimulate the proliferation of polyclonal eosinophils.11,12 Paraneoplastic 

eosinophilia occurs in a variety of solid malignancies including, but not limited to, head and 

neck, lung, gastrointestinal, ovarian, and cervical cancer. Its frequency is 0.5% to 7%.13 

Eosinophilia is usually associated with advanced-stage disease and its prognostic value 

appears to vary (favorable, unfavorable or neutral) among tumor types. However, the 

available data on the clinical significance of tumor-associated tissue eosinophilia are limited 

and heterogeneous.14

Hodgkin’s lymphoma, especially the mixed cellularity or nodular sclerosis types, can 

present with peripheral blood or, less frequently, tissue or marrow eosinophilia. Eosinophils 

are recruited directly by Reed-Sternberg cells. Acute B-cell lymphoblastic leukemia (B-

ALL) associated with t(5;14) can also present with eosinophilia. The t(5;14) juxtaposes the 

IL3 gene (on chromosome 5) and the Ig heavy chain (IgH) gene locus (on chromosome 14), 

resulting in enhanced IL3 transcription and consequent eosinophilia. Around 10% of cases 

of adult T-cell leukemia/lymphoma are associated with reactive, IL5-mediated peripheral 
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blood eosinophilia, and 2–20% of patients with non-Hodgkin’s lymphoma (mostly of T-cell 

origin) present with elevated AEC (eosinophilia in lymphoroliferative disorders is reviewed 

in15)

Lymphocyte variant HES

In lymphocytic variant (LV) HES, peripheral blood eosinophilia is sustained by clonal T 

helper 2 cells,16 which may display different phenotypes, such as CD3-/CD4+, CD3+/CD4-/

CD8- and CD3+/CD4+/CD8-. Increased serum IgE levels can also be present. Diagnosis of 

LV HES, which is not a WHO-defined entity, is not standardized. Demonstration of a 

clonally rearranged T-cell receptor, direct observation of cytokine production by cultured T 

cells or a finding of elevated TARC (a T-helper 2 cytokine) may be helpful in supporting the 

diagnosis. Up to a quarter of patients with LV HES ultimately develop an overt T-cell 

malignancy.17

Eosinophilic myeloid disorders

Epidemiology

Analyses of the Surveillance, Epidemiology and End Results (SEER) database from 2001 to 

2005 estimate the incidence rate of MN-eos at 0.036/100,000 people/year.18 The incidence 

of recurrent genetic abnormalities in patients with HES has been reported to range from 10% 

to 20% 19,20 HES is most commonly diagnosed between the ages of 20 and 50 with a male-

to-female ratio of 1.47,18 although the vast majority of patients with MN-eos are male.19,20

Classification

There are three major types of MN-eos (Table 1). The 2008 WHO classification of myeloid 

neoplasms has recognized the pathogenetic, diagnostic and therapeutic importance of 

recurrent genetic abnormalities in patients with primary eosinophilia by creating the 

category “Myeloid and lymphoid neoplasms with eosinophilia and abnormalities of platelet-

derived growth factor receptor alpha (PDGFRA), platelet-derived growth factor receptor 

beta (PDGFRB), or fibroblast growth factor receptor 1 (FGFR1)”.21 A second WHO-

defined MN-eos is chronic eosinophilic leukemia, not otherwise specified (CEL-NOS), 

included among the myeloproliferative neoplasms (MPN). This definition is operational and 

requires: 1) absence of the Philadelphia chromosome or rearrangements of PDGFRA, 

PDGFRB and FGFR1, and the exclusion of established myeloid neoplasms associated with 

eosinophilia; 2) demonstration of increased marrow blasts; 3) evidence of clonality of the 

eosinophil population.22 A diagnosis of idiopathic HES is one of exclusion and requires the 

exclusion of all the aforementioned primary and secondary causes of eosinophilia and the 

demonstration of an AEC >1,500/mm3 sustained for >6 months with concomitant tissue 

damage.22 Given the potential risk of end-organ damage when therapy is delayed, especially 

in patients with marked peripheral blood or tissue eosinophilia, a consensus definition of HE 

includes: AEC >1,500/mm3 on 2 occasions ≥4 weeks apart, and/or tissue HE (defined as 

>20% marrow eosinophils, extensive eosinophil infiltration in the pathologist’s opinion, or 

marked deposition of eosinophil granule proteins). A diagnosis of HES is made when there 

is concomitant end-organ damage that is attributable solely to eosinophilic infiltration.23
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Diagnostic work-up

Manifestations of eosinophilia are heterogeneous. Patients can be paucisymptomatic or 

experience a rapidly fatal course, mainly due to advanced cardiomyopathy or transformation 

into acute leukemia. Virtually any organ can be infiltrated by eosinophils. In addition to 

peripheral blood work and bone marrow examination (where indicated), the diagnostic 

work-up of patients presenting with eosinophilia should include at a minimum chest x-ray, 

pulmonary function tests, echocardiogram, and measurement of troponin levels. Further 

testing should be guided by the individual patient’s symptoms. Selected clinical features of 

eosinophilia, including “red flags” that should raise suspicion of eosinophilia related to a 

hematologic disorder are summarized in Table 2.

When clonal eosinophilia is suspected, peripheral blood smear and bone marrow sampling 

for morphology, conventional cytogenetics, and immunohistochemistry should be performed 

to ascertain whether an underlying WHO-defined myeloid disorder, such as systemic 

mastocytosis (SM), chronic myelogenous leukemia (CML), acute myeloid leukemia (AML), 

myelodysplastic syndrome (MDS), or MDS/MPN overlap entities (i.e., chronic 

myelomonocytic leukemia, CMML), is present. Common marrow findings in patients with 

MN-eos include hypercellularity, prominent eosinophilia, with or without dysplasia, 

increased blasts, marrow fibrosis, and Charcot-Leyden crystals. Conventional cytogenetics 

can provide important diagnostic information. Indeed, rearrangements of genes commonly 

involved in the pathogenesis of MN-eos often have a cytogenetic counterpart (i.e., 

rearrangements of PDGFRA, PDGFRB and FGFR1 are associated with abnormalities of 

chromosomes 4q12, 5q31-33, and 8p11-13, respectively).21

For practical purposes, however, screening of primary eosinophilia is typically performed by 

reverse transcriptase-polymerase chain reaction (RT-PCR) of peripheral blood or interphase/

metaphase fluorescent in-situ hybridization (FISH) to detect the FIP1L1-PDGFRA fusion 

gene. FISH probes are used to detect the cytogenetically occult 800-Kb deletion on 

chromosome 4q12 that generates FIP1L1-PDGFRA.24 Deletion of the CHIC2 gene, which 

is found in this region, is used as a surrogate marker for the FIP1L1-PDGFRA fusion gene 

in FISH.25 Finally, the FIP1L1-PDGFRA has been described in cases of eosinophilia-

associated AML and T-cell lymphoblastic lymphoma.26

When FIP1L1-PDGFRA cannot be identified in a patient otherwise suspected to have 

primary eosinophilia, a search for other recurrent molecular abnormalities should be 

initiated. PDGFRB rearrangements have been identified in cases of CMML, atypical CML 

and juvenile myelomonocytic leukemia. Although rare, this molecular finding is of critical 

importance given the responsiveness of PDGFRB-driven disorders to imatinib mesylate (IM, 

see below). More than 20 fusion-gene partners of PDGFRB have been described.21,27 MN-

eos sustained by fusion genes involving FGFR1 (formerly known as “8p11 

myeloproliferative syndrome”) are very rare. Since the discovery of the ZNF198-FGFR1 

fusion gene 17 years ago,28 more than 10 fusion partners of FGFR1 have been identified.27 

These disorders can present as MPN, with or without peripheral or tissue eosinophilia, or as 

AML or T-cell lymphoblastic lymphoma. Currently, MN-eos that are “triple-negative” (i.e., 
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lacking PDGFRA, PDGFRB and FGFR1 rearrangements) are diagnosed as CEL-NOS, 

idiopathic HES or idiopathic HE (if there is no organ damage).

Treatment

Patients with no symptoms or evidence of organ damage are generally observed without 

intervention. However, the clinical aggressiveness of CEL-NOS and HES and the 

availability of effective targeted therapy for molecularly defined entities have persuaded 

many clinicians to manage these patients proactively rather than conservatively. In patients 

with eosinophilia-associated WHO-defined myeloid or lymphoid malignancy, treatment 

should follow disease-specific guidelines.

Molecularly-defined MN-eos—IM is a multi-kinase inhibitor that blocks the activity of 

the BCR-ABL oncoprotein in CML, thereby inhibiting the proliferation and survival of the 

leukemic cells.29 Treatment of CML with IM has elicited unprecedented, high rates of deep 

cytogenetic and molecular responses and, ultimately, dramatically improved patient 

outcomes.30 On the basis of such tremendous success, IM was empirically tested in patients 

with MN-eos.

The first studies of IM (100–400 mg/day) in patients with HES were reported about a decade 

ago as case reports or small series. The majority of patients treated achieved early complete 

hematologic responses (CHR), usually defined as resolution of clinical symptoms and 

normalization of blood counts.31–33 The subsequent identification of FIP1L1-PDGFRA as a 

therapeutic target of IM24 enabled the selection of HES patients suitable for targeted 

therapy, leading to the re-classification of these MN-eos as WHO-defined entities.21 

Moreover, the availability of a molecular marker improved the assessment and monitoring 

of response to IM. Several studies have shown that the majority of patients with FIP1L1-

PDGFRA-positive disease treated with IM experience complete molecular remission 

(CMR), defined as no detectable fusion transcript by RT-PCR (Table 3). Results of these 

studies suggest that IM effectively suppresses the FIP1L1-PDGFRA clone. However, 

discontinuation of IM often results in disease re-appearance and clinical relapse. In one 

study, 5 patients with molecularly undetectable disease had molecular relapse upon IM dose 

de-escalation, but were able to re-gain molecular remission after resuming treatment.34 In 

another study, 6 of 11 patients who discontinued IM relapsed, while 5 maintained their 

molecular remission after 9–88 months.35 Although a few patients may maintain their 

remission after discontinuation, whether IM can eradicate the disease remains unclear at this 

time. Therefore, treatment discontinuation is currently considered experimental. Of note, 

because end-organ damage cannot be reversed with treatment in most cases, prompt 

initiation of IM is critical once a target molecular lesion is identified.

Primary or acquired resistance to IM has only occasionally been reported in patients with 

FIP1L1-PDGFRA-positive disease. The T674I point mutation within the ATP-binding 

domain of PDGFRA is the most common mechanism of acquired resistance to IM in 

PDGFRA-FIP1L1-positive disease. Its pharmacodynamic consequences are similar to those 

caused by T315I in CML, which renders BCR-ABL resistant to IM and other tyrosine kinase 

inhibitors (TKIs).24 T674I mutated clones are sensitive to nilotinib, sorafenib, and 
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midostaurin in vitro. However, preliminary clinical experience with these agents has been 

disappointing.36 The D842V mutation has been found in patients whose disease progressed 

after treatment with nilotinib or sorafenib and is not sensitive in vitro to second generation 

TKIs. The low frequency of TKI-resistance in FIP1L1-PDGFRA-positive disease might be 

explained by the limited repertoire of mutations that can affect the PDGFRA kinase 

domain.37 Allogeneic hematopoietic stem cell transplantation has been performed 

successfully in patients with HES38 and should be considered a priority in cases of TKI-

resistant PDGFRA-FIP1L1-positive disease.

IM has also been used successfully in MN-eos patients with a variety of other 

rearrangements involving PDGFRA or PDGFRB (more than half of whom harbor ETV6-

PDGFRB fusion gene, see Table 3).

Eosinophilia-associated FGFR1-positive disease is the least common subtype of MN-eos. 

The clinical course is aggressive with frequent evolution into AML within 1–2 years. These 

disorder can present with or, more commonly, without peripheral blood or tissue 

eosinophilia. Eosinophilia-associated manifestations are also uncommon. Histopathology is 

usually consistent with T-cell lymphoblastic leukemia/lymphoma or a myeloid/T-cell 

phenotype.21 Treatment is directed at the lymphoma and usually involves intensive 

chemotherapy followed by allogeneic transplantation whenever possible. Data on the 

efficacy of multiple TKIs, including IM, ponatinib,39 dovitinib,40 and midostaurin41 in vitro 

are promising but experience in the clinical setting is limited.

IM and other TKIs have been generally well tolerated in patients with MN-eos, with a 

toxicity profile largely overlapping that observed in CML patients. However, because some 

patients have experienced cardiogenic shock after receiving IM,42 prophylactic steroids are 

recommended for the first 7–10 days of treatment in patients with known cardiac 

comorbidities and/or elevated baseline serum troponin levels attributable to eosinophil 

cardiac infiltration.

Recurrent rearrangements of genes other than PDGFRA, PDGFRB or FGFR1 have been 

identified in patients with MN-eos. The most important ones involve JAK2 and FLT3, each 

found to be fused with several different partners. Of 4 patients with JAK2-positive MN-eos 

treated with the JAK1/2 inhibitor ruxolitinib, all have been reported to achieve a 

hematologic and cytogenetic response.43,44 Another extremely rare condition, ETV6–FLT3-

positive MN-eos, has been reported in 5 cases.45–48 Three patients received a FLT3 

inhibitor46,48 and achieved clinical and cytogenetic responses. Because these 2 entities have 

a clinical-hematological phenotype similar to that of WHO-defined MN-eos and are driven 

by targetable molecular lesions, their recognition in the WHO framework appears 

appropriate.

Idiopathic HES and CEL-NOS—Systemic corticosteroids exert quick and effective 

eosinophil-lytic activity and remain the first-line treatment for patients with primary 

eosinophilia without a defined molecular lesion. However, treatment duration is limited by 

numerous side effects. Among patients treated with 30–40 mg of prednisone daily, with 

subsequent tapering to a maintenance dose, objective response rates range from 65%–
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85%.49,50 Disease progression while on prednisone doses >10 mg daily warrants the 

addition of a second agent. Hydroxyurea has been used alone or together with 

corticosteroids in previously untreated or steroid-refractory HES patients with response rates 

around 70%.51 For patients who fail to respond to corticosteroids and hydroxyurea, 

interferon (IFN)-α represents a viable option.52 Reported response rates are around 50% and 

increase to 75% with the addition of prednisone. The optimal induction and maintenance 

doses are not defined.49 IFN-α therapy is burdened with side effects (e.g., flu-like syndrome, 

fatigue, cytopenia, mood disorders, hypothyroidism) in a significant proportion of patients. 

The pegylated formulation of IFN-α may decrease the incidence and severity of these 

complications while preserving efficacy.53 Other treatment options for patients who did not 

respond to or were intolerant of the above agents, include vincristine, cyclophosphamide, 

etoposide or cladribine, alone or in combination with cytarabine, and cyclosporin-A.36 The 

“molecularly blind” use of IM in this patient population has limited efficacy and the few 

responses observed are conceivably explained by the presence of occult molecular targets.

Novel monoclonal antibodies (MoAb) that target the pathophysiology of eosinophilia have 

been used in patients whose disease cannot be controlled with conventional approaches. 

Mepolizumab, a MoAb against IL5, was compared as a steroid-sparing agent with placebo 

in a randomized trial.54 Significantly more patients in the mepolizumab arm achieved doses 

of prednisone <10 mg daily for >8 weeks. Some patients were able to avoid prednisone for 

at least 3 months. Alemtuzumab, an anti-CD52 MoAb, induced CHR in the majority of 

patients.55 However, the response duration is short and patients typically require a 

maintenance regimen. Moreover, because alemtuzumab is profoundly immune suppressive, 

close monitoring and anti-infectious prophylaxis are recommended during and after 

treatment. A more extensive review of MoAbs for the treatment of HES is offered elsewhere 

in this volume.

Conclusion

A finding of eosinophilia, isolated or in conjunction with other clinical manifestations, 

opens a broad differential diagnosis for clinicians, as it can subtend many different 

disorders, acute or chronic, benign or malignant. In the context of myeloid neoplasms that 

present or are associated with eosinophilia, an equally large number of different conditions 

must be considered in the diagnostic approach of patients. For molecularly defined MN-eos, 

targeted agents such as IM represent definitive therapy for most patients. In contrast, the 

relatively vast armamentarium used to treat CEL-NOS or HES has yielded insufficient 

results. As our knowledge of the pathogenesis of MN-eos expands and new targeted 

molecules become available, more cases currently labeled as CEL-NOS/HES will likely be 

re-classified as WHO-defined entities. Thus, in the future it will be important to devise MN-

eos-specific molecular diagnostic panels that encompass core genetic driving lesions, thus 

providing clinicians with reliable and timely guidance for patient management.
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Key points

• Eosinophilia can subtend a broad differential diagnosis of acute or chronic, 

benign or malignant disorders.

• Suspecting an eosinophilia-associated myeloid neoplasm is important for 

prompt initiation of effective therapy.

• Molecular characterization of eosinophilia-associated myeloid neoplasms is 

critical for selecting the most appropriate targeted therapy.
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Figure 1. 
Suggested treatment algorithm for patients with primary eosinophilia (MN-eos).
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Table 1

Classification and diagnostic criteria of primary hypereosinophilic disorders

MYELOID AND LYMPHOID NEOPLASMS WITH EOSINOPHILIA AND ABNORMALITIES OF PDGFRA, PDGFRB, OR 
FGFR1

  PDGFRA rearrangements:

    A Ph-negative MPN OR AML OR B/T-lymphoblastic leukemia/lymphoma

    Prominent eosinophilia

    Presence of FIP1L1-PDGFRA fusion gene

  PDGFRB rearrangements:

    Ph-negative MPN

    Prominent eosinophilia§

    Presence of t(5;12)(q31-q33;p12) or variant OR ETV6-PDGFRB fusion gene OR other PDGFRB rearrangement

  FGFR1 rearrangements:

    A Ph-negative MPN OR AML OR B/T-lymphoblastic leukemia/lymphoma

    Prominent eosinophilia§

    Presence of t(8;13)(p11;q12) or variant and presence of FGFR1 rearrangement in myeloid cells and/or lymphoblasts

CEL-NOS

    AEC >1,500/µL

    Blast cell count <20% and no other diagnostic criteria of AML

    Blast cells >2% in peripheral blood or >5% in the bone marrow OR clonal cytogenetic or molecular abnormality

    Absence of Ph- or BCR-ABL-positive or -negative MPN or MDS/MPN overlap disorder

    Absence of PDFGRA, PDGFRB, or FGFR1 rearrangements

IDIOPATHIC HES

    AEC >1,500/µL (sustained for >6 months)

    Evidence of organ damage*

    Exclusion of the following conditions:

      1. Reactive eosinophilia

      2. LV HES

      3. CEL-NOS

      4. WHO-defined MN-eos (ie, AML, MDS, MPN, MDS/MPN overlapping disorders)

      5. MN-eos with rearrangements of PDGFRA, PDGFRB, or FGFR1

§
neutrophilia or monocytosis can be present;

*
if no organ damage is present, a diagnosis of idiopathic hypereosinophilia is made.

Abbreviations: Ph, Philadelphia chromosome; MPN, myeloproliferative neoplasm; AML, acute myeloid leukemia; CEL-NOS, chronic eosinophilic 
leukemia, not otherwise specified; LV HES, lymphocyte variant hypereosinophilic syndrome; AEC, absolute eosinophil count; MDS, 
myelodysplastic syndrome; MN-eos, eosinophilia-associated myeloid neoplasm

Data from Bain BJ, Gilliland DG, Horny H-P, et al. Chronic eosinophilic leukaemia, not otherwise specified. In: Swerdlow S, Harris NL, Stein H, 
et al (eds). World Health Organization Classification of Tumours. Pathology and Genetics of Tumours of Haematopoietic and Lymphoid Tissues. 
IARC Press: Lyon, France, 2008, pp 51–53; and Bain BJ, Gilliland DG, Horny H-P, et al. Myeloid and lymphoid neoplasms with eosinophilia and 
abnormalities of PDGFRA, PDGFRB, orFGFR1. In: Swerdlow S, Harris NL, Stein H, et al (eds). World Health Organization Classification of 
Tumours. Pathology and Genetics of Tumours of Haematopoietic and Lymphoid Tissues. IARC Press: Lyon, France, 2008, pp 68–73.
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Table 2

Selected clinical manifestations of sustained eosinophilia

Organ/system Manifestations Findings

Non-hematologic

General fatigue

Fever

Dermatologic pruritus urticaria

angioedema erythematous papules

Cardiac signs/symptoms of heart failure inflammatory/infiltrative cardiomyopathy

endomyocardial fibrosis, including
valvulopathy

signs/symptoms of systemic
embolization

mural platelet thrombi

Pulmonary cough, rhinitis

shortness of breath pleural effusion

pulmonary infiltrates

Gastrointestinal diarrhea, with or without blood eosinophilic colitis

dysphagia/regurgitation eosinophilic esophagitis/esophageal
eosinophilia

vomiting/dyspepsia/malabsorption eosinophilic gastroenteritis

Neurologic dysesthesia polyneuropathy

loss of vision optic neuritis

Musculoskeletal myalgias eosinophilic myositis/fascitis

Hematologic

Peripheral blood leukocytosis*

eosinophilia*

neutrophilia

basophilia§

left shift§

circulating blasts§

uni-or multilineage dysplasia§

Pallor anemia*

bruisability/thrombosis thrombocytopenia/thrombocytosis*

Reticulo-endothelial abdominal pain hepato-/splenomegaly§

hepatic/splenic infarct§

lymph node swelling superficial and/or deep adenopathy§

*
if severe, upfront bone marrow examination should be performed;

§
Upfront bone marrow examination must be performed.
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