
Belgian Hematology SCREENING project

“SPLENOMEGALY with/without THROMBOCYTOPENIA”

Prof. Dr. Eyskens François, UZA

Belgian expert from the Metabolic Center of UZA

Gaucher & Niemann Pick disease



Importance of 

early diagnosis and treatment



Gaucher Disease: Clinical manifestations in children and adults

Cox TM Schafield JP Bailier’s Clin Haematol. 1997:10:657-689; 
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Gene Reviews Gaucher Disease. Gregory M Pastores, MD and Derralynn A Hughes, MA, DPhil, FRCP, FRCPath. Initial Posting: July 27, 2000; Last 

Update: June 21, 2018.
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Early diagnosis by…screening in 

high-risk population



Screening in population at risk 

• One hundred and ninety-six subjects (61 females, 135 males; mean age 47.8 ± 18.2 

years) have been enrolled in the study and tested for β-glucosidase enzyme activity on 

dried blood spot (DBS). 

• Seven of 196 patients have been diagnosed with GD, (5 females and 2 males) with 

mean age 31.8 ± 8.2 years, with a prevalence of 3.6 (I95% CI 1.4-7.2; 1/28 patients) in 

this population.



Method for LSD screening (Spacil et al. Clin Chem, 2013) enzymatic activity in DBS
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Validation
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• Fabry, Pompe, Gaucher’s disease and MPS-I

• Linear calibration curves

• Column carry-over is almost negligible

• All substrates are well separated from 
enzymatic product
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Belgian Hematology Project - First stage

• Inclusion criteria:

• Splenomegaly (volume >5 Multiples of Normal)

WITH / WITHOUT Thrombocytopenia (20,000-119,000/mm3)

• Age: >6Y<40Y

• No underlying disease found

• Informed consent signed

• Exclusion criteria:

• Known hematologic, metabolic (cobalamin or folate metabolism), infectious or 

inflammatory disease, immunologic disease, disordered splenic blood flow or 

thyreotoxicosis

• Patient unable to sign Informed consent



Belgian Hematology Project - First stage: Ctd

Blood Samples:

• Dried blood on filter paper (Guthrie card):

• 1 circle for enzyme assay of beta-glucuronidase or beta-glucosidase + 

sphingomyelinase (Niemann-Pick A/B = differential diagnosis as these diseases 

share many clinical abnormalities) 

• TAT: 2-6 weeks

• Duration: 2 years OR 500 samples 



First Stage: algorithm of screening and further diagnosis

DBS • Screening

Blood • Confirmation

DNA • Further
diagnosis



DBS • Screening

Blood • Confirmation

DNA • Further
diagnosis

First Stage: algorithm of screening and further diagnosis

Enzymatic assay in DBS by MSMS;

Biomarkers in DBS by MSMS

Enzymatic assay in leucocytes

GBA-gene mutation analysis



Belgian Hematology Project - Results

• Study duration: June 2018-October 2020

• Participating Hematology Centers in Belgium: 17

• Number of blood cards (individual patients) analyzed: 154

• Number of Gaucher patients found: 0

• Number of ASMD patients found: 1*

*protocol deviation; boy 2 years of age; severe splenomegaly with

thrombocytopenia and severe infections



Early detection of Gaucher Disease

DBS methodology

Amber Van Baelen, PhD

Prof. Dr. Eyskens, Prof. Dr. Verhulst, Prof. Roosens

18-03-2022



Role of acid ceramidase in GlcSph formation in GD

Glucosylceramide

Acid ceramidase

Glucosylsphingosine

Ferraz MJ, et al (2016). Lysosomal glycosphingolipid catabolism by acid ceramidase: 
formation of glycosphingoid bases during deficiency of glycosidases. FEBS Lett.590:716-25. 



Glucosylsphingosine: blessing or curse?

Nair S, Branagan AR, Liu J, Boddupalli CS, Mistry PK, Dhodapkar MV. Clonal Immunoglobulin against Lysolipids in the Origin of Myeloma. N Engl J 
Med. 2016;374(6):555-61.

Pavlova EV, Wang SZ, Archer J, Dekker N, Aerts JM, Karlsson S, Cox TM. B cell lymphoma and myeloma in murine Gaucher's disease. J Pathol. 
2013;231(1):88-97. 

Pavlova EV, Archer J, Wang S, Dekker N, Aerts JM, Karlsson S, Cox TM. Inhibition of UDP-glucosylceramide synthase in mice prevents Gaucher 
disease-associated B-cell malignancy. J Pathol. 2015 Jan;235(1):113-24. 



Lyso-Gb1: The Gaucher biomarker par excellence

Rolfs A, et al. Glucosylsphingosine is a highly sensitive and specific biomarker for primary diagnostic and follow-up monitoring in Gaucher 
disease in a non-Jewish, Caucasian cohort of GD patients. PLoS One. 2013;8(11):e79732. 



Lyso-Gb1: The Gaucher biomarker par excellence

Dinur, T.; Bauer, P.; Beetz, C.; Kramp, G.; Cozma, C.; Iuras, cu, M.-I.; Becker-Cohen, M.; Istaiti, M.; Rolfs, A.; Zimran, A.; et al. Gaucher Disease 
Diagnosis Using Lyso-Gb1 on Dry Blood Spot Samples: Time to Change the Paradigm? Int. J. Mol. Sci. 2022, 23, 1627



Literature on the methodology: Lyso-Gb1

→ Lyso-Gb1 method developed in UZA with support by Takeda



DBS • Screening

Blood • Confirmation

DNA • Further
diagnosis

Stage one: Algorithm of screening and further diagnosis

Enzymatic assay in DBS by MSMS;

Biomarkers in DBS by LC-MSMS

Enzymatic assay in leucocytes

GBA-gene mutation analysis



Stage two: Patients picked up by screening

Further diagnostic work-up, treatment and monitoring under coordination 

of reference center

• Clinical investigations:

• Hematologic parameters, gamma globulins

• Liver and spleen volume/disease

• Bone involvement

• Pulmonary disease

• Classification (adults/children) according:

• Severity of disease/Organ involvement/Disease burden

• Neuropathic forms 

• Recommendations regarding therapy: ERT / SRT 

• Monitoring of therapeutic efficacy and therapeutic goals 



Questions?


