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storage disorders, Gaucher Disease (GD) is a rare, non-malignant inherited lysosomal storage disorder with a

education, diagnosis, strong hematological component. Although the disease is non-malignant, patients are at
treatment risk of developing future hematological malignancies. Hematologists are the largest
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those of other common hematological conditions. As a result, GD education needs to be
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Academic Editor: INTRODUCTION

(D::;j E;T:;Tan Gaucher Disease (GD) is a rare disease and favorable outcomes largely depend on
Ping Zhang appropriate expert prompt recognition and management of the disease. Hematology
Produhction Editor: is by far the largest diagnosing specialty, with 75% of GD patients diagnosed and
Ping Zhang

managed by hematologists'!. In most cases, the appropriate diagnosis is established
incidentally, following a bone marrow examination, as part of the investigation
process for unexplained splenomegaly, thrombocytopenia or anemia?!. Many
comprehensive reviews, guidelines, global surveys and GD registries confirm that the
hematologist often encounters GD within a broad, multisystem spectrum that can
masquerade as hematologic malignancy, splenomegaly from other causes, or isolated
cytopenias, making an evidence-based, organ-system-centred approach essential for
early diagnosis**.

Misdiagnosis is detrimental to patients, particularly when it results in unnecessary
procedures such as splenectomy, liver biopsy, and treatment with corticosteroids.

'.) Check for updates

Clinical Innovation Zone, University of Glasgow College of Medical, Veterinary & Life Sciences, Glasgow G51 4LB, United Kingdom.

Correspondence to: Dr. Colm Bradley, Clinical Innovation Zone, University of Glasgow College of Medical, Veterinary & Life Sciences,
Glasgow G51 4LB, United Kingdom. E-mail: Colm.Bradley@glasgow.ac.uk

www.oaepublish.com Submit a Manuscript: https://ucenter.oaepublish.com


https://www.oaepublish.com
https://ucenter.oaepublish.com
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://dx.doi.org/10.20517/rdodj.2025.26
https://crossmark.crossref.org/dialog/?doi=10.20517/rdodj.2025.26&domain=pdf

Page 2 of 7 Bradley. Rare Dis Orphan Drugs J. 2026;5:2

THE GD DELPHI INITIATIVE

A Delphi technique was used to gain global expert consensus from a panel of 22 GD specialists (> 450 years
of GD experience covering almost 3,000 patients)”. The initiative found that a lack of disease awareness,
overlooking mild early signs of GD, and failure to consider GD in the differential diagnosis were major
barriers to early diagnosis.

Hematologists and other physicians often miss these conditions, leading to frequent delays in diagnosis that
negatively affect patients. This can result in additional complications and procedures, which are significantly
associated with less favorable treatment outcomes. However, a favorable outcome depends on the prompt
and appropriate recognition and management of the disease.

GD

GD is an inherited lysosomal storage disorder (LSD) characterized by the accumulation of the undigested
disease substrate glucosylceramide (GC) in the cytoplasm of macrophages within the reticuloendothelial
system!. Diagnosis of GD, particularly the milder phenotypes of Type 1 (GD1), is universally
underdiagnosed worldwide, with 75% of patients found in Ashkenazi Jews compared with around 40% in
other Caucasians'®'”’. GD has a prevalence of around 0.70 to 1.75 patients diagnosed per 100,000 patients and
is associated with mild to moderate enzymatic activity and an absence of severe neuronopathic
symptoms!*2,

GD1 patients have an increased risk of developing autoimmune disorders, bone disease, and neoplastic
disorders - including both hematological malignancies and solid tumors, but above all, multiple myeloma
(MM)". GD1 has a strong and complex hematological component, both in its initial clinical manifestations
and in long-term disease complications*.

GD AND THE HEMATOLOGIST

As mentioned above, hematologists play a significant role in the diagnosis and management of this disease.
The clinical manifestations and laboratory results of GD1 should alert hematologists to consider GD1 in
their differential diagnosis of patients presenting with thrombocytopenia, moderate-to-severe splenomegaly,
chronic anemia, and osteolytic bone disease.

Another issue of concern is that, under the differential diagnosis of thrombocytopenia with splenomegaly on
the OpenEvidence website, various hematological disorders are listed, but GD is not included. This further
confirms the challenge we face in educating hematologists-in-training about these rare diseases.

Diagnostic confirmation hinges on specific laboratory tests that hematologists should pursue once GD1 is
suspected on clinical grounds. Diagnosis typically begins with measuring B-glucocerebrosidase (GCase)
activity in circulating leukocytes or dried blood spots, with markedly reduced activity confirming GD1;
enzyme assay remains a central diagnostic pillar, complemented by genetic testing to define
glucosylceramidase beta 1 (GBA1) gene mutations. This enzymatic confirmation is emphasized in expert
reviews and practice guidelines and is central to establishing a GD1 diagnosis in hematology practice". With
regard to the differential diagnosis of pediatric patients, GD should be considered in any pediatric patient
presenting with neurological manifestations.

Hematologists, when evaluating patients with abnormal clinical findings, need to consider GD1 and other
rare LSDs, such as acid sphingomyelinase deficiency (ASMD; formerly known as Niemann-Pick disease
types A/B), in their routine differential diagnostic thinking, as their signs and symptoms may overlap"*!
[Table 1]. In a cross-sectional web-based survey among hematologists and gastroenterologists from Japan,
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Table 1. Common clinical features of GD, ASMD and hematological malignancies!

Common features GD ASMD Hematological malignancies
Anemia Yes Yes Yes
Thrombocytopenia Yes Yes Yes
Bruise/bleeding Yes Yes Yes
Hepatomegaly Yes Yes Possibility
Splenomegaly Yes Yes Possibility
Hyperferritinemia Yes Yes No

Bone deformities Yes Yes No
Abdominal symptoms Yes Yes No
Growth delays Yes Yes No

Lung disease Yes Yes Possibility
HDL-C No Yes No
Lymphadenopathy No No Frequently
Leukopenia No No Yes

Fever No No Yes

Night sweats No No Yes
Weight loss No No Yes

GD: Gaucher disease; ASMD: acid sphingomyelinase deficiency; HDL-C: high-density lipoprotein cholesterol.

hematologists were found to have a higher awareness of GD1"7. It is evident that there is an unmet need for
a deeper understanding of how to diagnose, consult on, treat, prevent, and manage this disease.

The treatment of GD1 must be personalized on an individual patient basis to help the hematologist monitor
and evaluate the efficacy of the treatment. The aim is to restore disease manifestations and associated
complications as close to normal as possible!"®.

The main prompt from GD diagnostic algorithms is the importance of a readily available diagnostic test for
GD. GD diagnostic algorithms will start with a complete blood count and review of a peripheral blood smear
following a referral for a recently discovered splenomegaly and/or hepatomegaly [Figure 1], This is
performed to detect signs of thrombocytopenia or anemia. If the patient exhibits thrombocytopenia and/or
anemia along with one or more of the other GD-related symptoms, the GCase enzyme level is assessed. If
GCase deficiency is confirmed, a GD diagnosis is made. However, if GD is not confirmed then further tests
are carried out to confirm either another metabolic disorder such as ASMD, a hematological malignancy or
another diagnosis.

EDUCATIONAL GAP

A question has to be asked concerning why the diagnosis may be missed. Is it a rare presentation of a
common disease or a common presentation of a rare disease? The common presenting features of rare non-
malignant disorders with a hematological presentation make it a challenging area for hematologists-in-
training as many of these rare disorders have overlapping features. The concern is that hematologists-in-
training often miss these conditions, leading to frequent delays in diagnosis that negatively affect patients
and their family members or partners, resulting in additional complications and procedures and less
favorable treatment outcomes. When gathering a family history, it is important for the hematologist-in-
training to inquire about the presence of specific conditions and symptoms in affected blood relatives
including those with a history of Parkinson’s disease. Specifically in relation to Parkinson’s disease and basal
ganglia degeneration, patients should be monitored in collaboration with appropriate specialists to identify
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Figure 1. GD Diagnostic Algorithm. GD: Gaucher disease; ASMD: acid sphingomyelinase deficiency; CBC: complete blood count.
Reproduced with permission from Luettel et al.!"’. Copyright © Elsevier, 2025.

any potential disease progression or complications. Once a new case of GD is diagnosed, the hematologist in
training should be able to provide information for family genetic counseling.

A classic common presenting feature is undiagnosed hepatosplenomegaly. More common hematological
causes include myeloproliferative diseases (MPDs), chronic myelogenous leukemia (CML), hairy cell
leukemia (HCL), MM, thalassemia, pernicious anemia (PA), and sickle cell disease (SCD). The unknown
causes could be a number of metabolic disorders such as GD1 and ASMD A/B, Tay-Sachs disease, Pompe
disease, as they present with similar features"*). Although it is important to distinguish GD1 from
hematological malignancies such as MPDs, CML, HCL, and MM, it is important to know that GD1 and
malignancies may also co-exist™ [Table 1].

THE WAY FORWARD

The above highlights the need for education on rare non-malignant hematological conditions such as GD1,
especially when timely and accurate recognition is important for the welfare of an individual patient and
their wider family. In light of this, GD1 education needs to be shifted from the spectrum of metabolic
disorders into mainstream hematology. Many common causes of misdiagnosis of GD1 are hematological in
nature, with hematological malignancy, idiopathic thrombocytopenia, and anemia of chronic disease being
the most frequent misdiagnoses.

THE EHA SWG GD TASK FORCE

The Board of the European Hematology Association (EHA) appointed the European GD Network as a
Scientific Working Group (SWG) Task Force of the EHA at the EHA Annual Congress in Stockholm in June
2018.

Since its inception, the aim of the EHA SWG GD Task Force has been to increase and improve awareness of
GD among hematologists within the EHA. To achieve this goal, the Task Force submitted a GD Curriculum
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for hematologists to the EHA Board for approval. This document provides a detailed description of the
education required by hematologists-in-training to assess and manage patients with GD.

Perhaps the most challenging element of the curriculum content is ensuring that hematologists-in-training,
with their limited training time, learn about rare hematological conditions, especially since most of these
cases will end up in a tertiary referral unit. This is particularly important when timely and accurate
recognition is crucial for patient welfare and when an effective treatment is available for the uncommon
condition.

Although teaching rare classical hematologic conditions can be challenging, the rewards are substantial.
These conditions, such as GD, do not follow the standard disease management that hematologists-in-
training or lecturers usually expect. They often require a more thoughtful and nuanced approach so that
hematologists-in-training can understand how to approach the diagnosis and treatment of patients with
these rare classical conditions.

By focusing on a structured, case-based, and interactive approach, rare classical hematologic conditions such
as GD can be demystified, helping hematologists-in-training become more confident in recognizing and
managing the disease. The aim is to create a learning environment where the rarity of GD does not
overshadow its importance in clinical practice. It is important for hematologists-in-training to understand
that, although GD is not a malignancy, it still requires careful management.

It is probably helpful for hematologists-in-training if the lecturer discusses GD1 in the context of blood
disorders that may mimic or overlap with hematologic malignancies in presentation. Although GD1 is non-
malignant in nature, it is not benign and requires careful management. The lecturer could then present real
GD1 cases in which they were involved, especially where the diagnosis was initially unclear. It would be
helpful to emphasize the importance of differential diagnosis by comparing common presenting features,
such as hepatosplenomegaly, with those of more familiar hematological conditions such as MPD, CML,
HCL, MM, PA, or SCD. Discussing how the relevant workup, lab results, history, and physical examination
findings led the lecturer to suspect GD1 could help hematologists-in-training develop critical thinking in the
context of a rare condition such as GD1.

CONCLUSION

Diagnosing the cause of an illness in an individual patient must be based on whether specific criteria are
fulfilled or not. The distinction between rare and common conditions is irrelevant, as it does not change the
odds for a single patient'..

When considering the differential diagnosis of a rare disease such as GD, first exclude all the more common
conditions. Once the likely conditions have been excluded, begin to think outside the box and consider
unusual conditions. At this point, it is important to be aware of the tests that are actually available for GD.
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