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Importance of
early diagnosis and treatment



Gaucher Disease: Clinical manifestations in children and adults
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The importance of early diagnosis
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The importance of early diagnosis

Abstract

Background: The enzymatic replacement therapy (ERT) availability for Gaucher disease (GD) has changed the
landscape of the disease, several countries have screening programs. These actions have promoted the early diagnosis
and avoided many complications in pediatric patients. In Spain ERT has been available since 1993 and 386 patients
have been included in the Spanish Registry of Gaucher Disease (SpRGD). The aim of this study is to analyze the impact
of ERT on the characteristics at time of diagnosis and initial complications in pediatric Gaucher disease patients.

Aim: To analyze the impact of ERT on the characteristics at time of diagnosis and initial complications in pediatric
Gaucher disease patients.

Methods: A review of data in SpRGD from patients' diagnosed before 18 years old was performed. The cohort was
split according the year of diagnosis (<1994, cohort A; 21995, cohort B).

Results: A total of 98 pediatric patients were included, GD1: 80, GD3: 18; mean age: 7.2 (0.17-16.5) years, 58 (59.2%)
males and 40 (40.8%) ferales. Forty-five were diagnosed < 1994 and 53 2 1995. Genotype: N370S/N370S: 2 (2.0%),
N3705/1.444P: 27 (27.5%), N370S/other: 47 (48%), L444P/L444P: 7 (7.1%), L444P/D409H: 2 (2.0%), L444P/other. 3 (6.2%),
other/other: 10 (10.2%). The mean age at diagnosis was earlier in patients diagnosed after 1995 (p < 0.001) and different
between the subtypes, GD1: 8.2 (0.2-16.5) years and GD3: 2.8 (0.17-10.2) years (p < 0.001). There were more severe
patients in the group diagnosed before 1994 (p = 0.045) carrying L444P (2), D409H (2), G3775 (1), G195W (1) or the
recombinant mutation. The patients' diagnosed <1994 showed worse cytopenias, higher chance of bone vascular
complications at diagnosis and previous spleen removal. The patients started ERT at a median time after
diagnosis of 5.2 years [cohort A] and 1.6 years [cohort B] (o< 0.001).

Keyword: Children, Gaucher Disease, Enzymatic replacement therapy



Gaucher Disease: Clinical manifestations
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Screening in population at risk

A multicentre observational study for early diagnosis of
Gaucher disease in patients with Splenomegaly and/or
Thrombocytopenia
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* 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 -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 (195% 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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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 signhed

 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
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First Stage: algorithm of screening and further diagnosis

.S . Enzymatic assay in DBS by MSMS;
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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: O
* Number of ASMD patients found: 1*

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



Early detection of Gauche‘:
DBS methodologyus
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Role of acid ceramidase in GlcSph formation in GD

O

WAAM/

’Y“:&/o
Acid ceramidase / ﬂ
_ﬂ/ Glucosylsphingosine

Glucosylceramide

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?

Glucosylceramide - Glucosylsphingosine - Pa_rtial biliary _ﬂ"d
storage 4\ urinary secretion

lysosomal acid ceramidase

Ferraz M), et al. FEBS Lett. 2016;590:716.
Toxicity? -—>Myeloma

Direct causative role of GlcSph
in B-cell proliferation and myeloma risk

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

Pavlova EV, Wang SZ, Archer J, Dekker N, Aerts JM, Karlsson S, Cox TM. B cell ymphoma 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

Chitotriosidase (n=233) CCL18 Park {(n=207) Glucosylsphingosine (n=521)
Cut point =145 =166 =12
Sensitivity H.7% 76.2% 100.0%
Specificity 86.1% 79.4% 100.0%
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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-Gbl: The Gaucher biomarker par excellence

Glucosylsphingosine (lyso-Gb1) in patients with Gaucher disease
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Literature on the methodology: Lyso-Gb1l

Clinical Biochemistry 87 (2021) 79-84

Contents lists available at ScienceDirect

Clinical Biochemistry

ELSEVIER journal homepage: www.elsevier.com/locate/clinbiochem
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Gaucher disease by LC-MS/MS
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ARTICLEINFO ABSTRACT

Keywords: Introduction: Gaucher disease (GD) is caused by a deficiency of p-glucosidase (GCase), leading to accumulation of
Gaucher diSf‘ase . glucosylceramide (GleC) and glucosylsphingosine (Lyso-Gb1). Lyso-Gb1 is a reliable biomarker for GD.
Glucosylsphingosine Objectives: This study aims to develop a simple, effective and accurate method for the screening and diagnosis of
Dried blood spots

GD using dried blood spot (DBS) samples.
Methods: Lyso-Gb1 in DBS was extracted by 50% acetonitrile aqueous solution containing isotope-labeled in-
ternal standard and analyzed using liquid chromatography tandem mass spectrometry (LC-MS/MS). A reference

LC-Ms/Ms

- Lyso-Gb1l method developed in UZA with support by Takeda



Stage one: Algorithm of screening and further diagnosis

« Screening

Blood

Enzymatic assay in DBS by MSMS;
Biomarkers in DBS by LC-MSMS
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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
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