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100% 

WBC range in UZ-Leuven : 4000 – 10 000/µL 
Basophil :   ≤ 1% / ≤ 100/µL 
Eosinophil:   ≤ 6% / ≤ 400/µL 
Segment/Neutrophil:  38-77% / 2500-7800/µL 
Lymphocyte:   20-50% / 1200-3600/µL 
Monocyte:   2-10% / 200-800/µL 

 

Overview of the 5 different WBC (leucocytes) 



Eosinophils 

• Specialized granulocytic effector cells 
▫ Produce diverse biologically active molecules : cytotoxic, 

cytostimulatory proteins, lipid mediators, chemotactic petides and 
cytokines 
 

• Nucleus divided into two tear-shaped lobes 
 
• Cytoplasma with pink-orange granules 
 

 
 

 
 

 
 



The natural history of eosinophils 

days to weeks 

Bone marrow 
derived 

granulocytes 
(myeloid lineage) 

If eosinophils ↑ in PB and/or invade  
target organs  → they may secrete their 
products : 
- Promote hypercoagulability : ↑ tromboembolic risk 
- Promote local inflammation → tissue remodeling 

 
 

 



Normal eosinophil count 

 
▫Peripheral blood : 50-500/µL 
 
▫Bone marrow : 1% - 6% 
 

▫Tissues : unknown 



Blood eosinophilia 

We can divide peripheral blood eosinophilia into : 
 

1. Mild eosinophilia : 500 – 1500/µL 
 

2. Marked eosinophilia : > 1500/µL 
 

3. Massive eosinophilia : > 5000/µL 



Causes of hypereosinophilia 
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Malignant / clonal eosinophilia 
• CML-eo 
• MPN-eo 
• MDS-eo 
• AML-M4 eo 
• Systemic mastocytosis 

 
• CEL - NOS 
• Hematopoietic neoplasms with 

eosinophils and abnormalities in 
PDGFRA, PDGFRB, FGFR1 

“Immunological” or “reactive” eosinophilia 
• Allergy or atopic diseases 
• Drug hypersensitivity 
• Parasitic infections 
• Dermatological diseases 
• Autoimmune and connective tissue diseases 
• Pulmonary, gastrointestinal diseases 
• B- or T-Lymphoproliferative disorders (ALL, T-LGL, HL) 
• Solid tumors/malignancy 

....... unknown (idiopathic) ....... 



Causes of hypereosinophilia 

Neoplastic Reactive/immune  ? Idiopathic?  



WHO 2008 
4th Edition 



 
 

• Chronic myeloproliferative neoplasm  

• Criteria:  

• Eosinophil count in PB ≥ 1500/µL 

• NO genetic rearrengement (BCR-ABL1 fusion gene or 

rearrangement of PDGFRA, PDGFRB, FGFR1,…) 

• Blasts in PB or BM : > 2% in PB or > 5% in BM BUT < 20%   

IF no increase in blast cells 
 
 
 

 “idiopathic hypereosinophilic syndrome” 

= Morphology 
criteria 



 
 • Rare specific disease groups 

• Formation of a fusion gene encoding an aberrant tyrosine kinase 

• Chronic myeloproliferative neoplasm with prominent eosinophilia 

(but the frequency of manifestation as a lymphoid neoplasm varies) 
 

= Genetic 
criteria 



2 pitfalls with WHO 2008 

 
1. Classification criteria: morphology or genetic 

criteria 
 

2. Classification of neoplasms : What to do with 
no neoplastic diseases? 



Classification of the major causes of 
hypereosinophilia (HE) 

Blood eosinophilia can be increased under various conditions 

Difficult differential diagnosis 
  In 2011 P. Valent proposed a new terminology for the 

classification of the major causes of HE (eo > 1500/µl) 



Classification of the major causes of HE 

2. Clonal - 
malignant 

For the moment it is a 
proposal 

 1. Secondary/reactive 
HE and hereditary HE 

3. Idiopathic  



Hypereosinophilic Syndrome (HES) 

• 1975 : Chusid described the first diagnostic criteria for 
“hypereosinophilic syndrome” (HES) (Chusid & al., Medicine, 1975, 54:1) 

 



• 2002: Gleich discovered efficacy of imatinib for R/ of HES 

 

• 2003 : Cools discovered an interstitial deletion in chromosome 4 
that leads to the formation of a novel gene by fusion of PDGFRA 
and FIP1-L1 genes → coding for a tyrosine kinase that can be 
inhibited by imatinib in HES  

 

 



2011: P. Valent proposed “new diagnostic criteria” for 
hypereosinophilic syndrome 

 



CEL-NOS 

MLN-eo/PDGFRA + : 
most frequent cause of 

clonal /neoplastic 
hypereosinophilia 

MLN –eo PDGFRA/ 
PDGFRB/PGFR1 

WHO 
2008 

P. Valent et al. 
2011 



 
FIP1L1-PDGFRA mutation (F/P)  
 = Novel fusion protein (discoverd in 2003) 

 
 PDGFRA = platelet-

derived growth factor 
receptor alpha 

FIP1L1 = FIP1-like1 (FIP1 = 
an essential compoment of 
the Sacchoromyces 
cervisiae polyadenylation 
machinery) 



 
FIP1L1-PDGFRA mutation (F/P)  
 
 
 

Detection by FISH 
in bone marrow 



 
FIP1L1-PDGFRA mutation (F/P)  
 

 
 

Detection by RT-PCR in 
peripheral blood of in bone 

marrow 



 
MLN-eo/FIP1L1-PDGFRA +  
 
• Rare chronic disorder  
• PB eosinophil count markedly elevated : ≥ 1500/µL 
• < 20% blasts in the PB and BM 
• FIP1L1-PDGFRA positive = F/P+ 
 

▫ High probability of organ involvement & disease-
related death 

▫ Does not respond well to conventional therapy, with 
median survival ~4-8 years 

▫ Rapid & complete hematological responses to imatinib 
(Glivec®) 

▫ Complete molecular response in 2/3 evaluable cases 
 



 
MLN-eo/FIP1L1-PDGFRA +  
 
 

HE + molecular abnormality FIP1L1-PDGRA  
= HE F/P + 

 
R/ IMATINIB 

 



 
Study UZ Leuven  



FIP1L1-PDGFRA rearrangement 

Diagnosis in UZ Leuven :  
 
 Molecular analysis for FIP1L1-PDGFRA is available since 2003 

 
 Methode : RT-PCR (peripheral blood of bone marrow) or/and FISH 

(bone marrow) 
 
Difficulties  : 
 
 Not generally available test 

 
 In most of cases : negative 
 



FIP1L1-PDGFRA rearrangement 

 
 

http://www.moleculardiagnostics.be/ 



 
STUDY 
 

We aimed to establish a scoring system that includes symptoms 
and/or laboratory tests in order to establish this molecular test. 

 
Necessary in UZ Leuven for : 
 
- Clinical 
- Organizational/logistic 
- Economic 
- Strategic reasons 



Introduction 

In the literature, HE F/P+ is described as : 
 
- Men > women (M:F ratio ± 17:1) 
- Palpable splenomegaly and/or hepatomegaly 
- Cardiac damage 
- Thrombus formation 
- Serum vitamin B12 ↑ 
- Serum tryptase ↑ 
- Serum IgE normal  
- Marrow biopsy : hypercellular/myeloproliferative aspect 
- Periferal blood cytology : not specific 
- Marrow cytology : not specific 
- Normal karyotype 



Patients’ selection 

- Single-institution retrospective study (UZ Leuven) 
 
- Between 2004 – 2013 : 157 patients 
 

- 2 patients F/P + (2/157 = 1,3% (prevalence)) 
 
- Review of 40 patients over 155 F/P (-) 
 
- 18 patients FIP1L1-PDGFRA (-) included in our study 
 

Total of 20 patients included in our study : 2 F/P+ and 18 F/P- 



Selection criteria 

Clinical symptoms :  
 

- Dominant signs = not specific 
 
- Palpable splenomegaly/hepatomegaly = not specific 

 
- Endomyocardial pathology = not specific 

 
- Thrombus formation = not specific 
 



Selection criteria 

Laboratory tests : 
 
- Hemoglobin = not specific 

 
- WBC count = not specific 

 
- Platelet count = not specific 

 
- Absolute Eosinophil count = specific 

 
- Absolute basophil count = not specific 
 



Selection criteria 

Laboratory tests : 
 

- Serum Vitamin B12 level = specific 
 

- Serum tryptase level = specific 
 

- Total IgE = specific 
 
 



Selection criteria 

Laboratory tests : 
 
- Flow cytometry = not specific 

 
- Peripheral blood cytology = not specific 
 
- Marrow cytology (morphology, eosinophilia, blast cellen) = not 

specific 
 
- Marrow biopsy = not specific 
 



Scoring system 

Parameters : 
 
1. Absolute eosinophil count > 5000/µL : 2 points 

 
2. Absolute eosinophil count > 1500/µL : 1 point 

 
3. Serum vitamin B12 level > 800 ng/L : 1 point 

 
4. Serum tryptase level > 12 µg/L : 1 point 

 
5. Total IgE < 20 kU/L : 1 point  
 
 
 
 

 



Scoring system 

5 biochemical parameters : 
 

Score 0 – 2 : NO 
Score ≥ 3 – 6 : YES 

 
 

Score system without tryptase (4 parameters) : 
 

Score 0 – 2 : NO 
Score ≥ 3 – 5 : YES 

 
  
 
 
 

 



Results 
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Results 
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Discussion 

Main objective of our study : 
 
- Develop a non-invasive scoring system including clinical symptoms 

and/or laboratory tests 
 
- Clinical signs did not differ between F/P+ and F/P- patients 

 
- We choice to use 4 laboratory tests for our scoring system 

1. Absolute eosinophil count  
2. Serum vitamin B12 level  
3. Serum tryptase level  
4. Total IgE 

 
 

 
 



Discussion 

 
• Using this scoring system, we will reduce the molecular 

analysis for FIP1L1-PDGFRA rearrangement 
significantly, namely by 40-45% 

 
• Price : Vitamine B12 (2€) + IgE (8 €) + Tryptase (15 €)  

=  25 €  VERSUS RT-PCR peripheral blood = > 100 € 
 
• Difficult to validate this scoring system due to the lack of 

positive patients in UZ-Leuven 
 
 



To do/actions : conclusion 

 
  

 
1. Survey of testing in other centers? (3 other centers in 

Belgium) 
 

2. Discuss need for validation of scoring system as means 
for selecting patients who need this analysis 
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