
Table 1. Participant demographics by GM2 
subtype.
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  Introduction
GM2 gangliosidosis is a group of rare lysosomal storage disorders characterized by the 
impaired degradation of GM2 ganglioside, causing a spectrum of systemic and 
neurological symptoms. GM2 gangliosidoses can be caused by mutations in one of three 
genes: HEXA (causing Tay-Sachs [TS] disease), HEXB (Sandhoff [SD] disease), or GM2A 
(GM2-activator protein deficiency, or AB variant). TS and SD occur on a spectrum of clinical 
phenotypes, including infantile (most severe), juvenile, and adult subtypes. While previous 
studies have characterized the natural history of GM2, little is known about the path to 
diagnosis. We used real-world data (RWD) from patient medical records to characterize the 
diagnostic journey of 23 GM2 patients who consented to research.

  Methods   Conclusion
This is the first study characterizing the path to diagnosis for a cohort of patients with GM2 
gangliosidosis and highlights the value of RWD for elucidating the diagnostic journeys of 
patients with rare diseases. The majority of patients presented to pediatrics with hypotonia 
but most were finally diagnosed by a geneticist. Less than one-quarter of patients had 
documentation of a referral to genetics on the presenting visit. Referring patients with 
hypotonia to genetics more promptly may help to reduce the time to diagnosis. Further 
investigation into the presenting symptoms and non-diagnostic tests used during these 
patients’ diagnostic journeys will help to better characterize additional areas for 
improvement to reduce time to diagnosis for patients with GM2 gangliosidosis. 

23 participants with GM2 gangliosidosis from the US, UK and Canada were 
recruited. Participants’ caregivers consented to release their medical records and 
participate in minimal risk research approved by a central IRB.

Diagnosis of GM2: A positive genetic or enzymatic test and confirmation of GM1 
diagnosis by a physician documented in the medical record.

Data Collection: Medical records were requested from participants’ facilities and 
digitized, and structured clinical data variables were abstracted from the medical 
records by trained clinical abstractors. All data was de-identified prior to analysis.
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Demographics

Figure 9. Testing used to confirm diagnosis. The 
majority of participants had documentation of both 
genetic and enzymatic testing (n = 17, 77%). 

Figure 10. Type of genetic testing used. The majority of 
participants had targeted sequencing of the HEXA or 
HEXB gene (n= 13, 59%).

Figure 4. Timing of healthcare encounter  (ER 
visits & hospitalizations) relative to diagnosis. 
3/10 participants with infantile (30%), 2/5 
participants with juvenile (40%), and 1/7 
participants with adult (14%) GM2 had at least 1 
healthcare encounter prior to diagnosis. The 
majority of these participants experienced at 
least one healthcare encounter in the 12 months 
prior to diagnosis (10/11, 91%)

 Infantile Juvenile Adult
 (n=10) (n=5) (n=7)
    
Subtype    
Tay-Sachs 8 (80%) 4 (80%) 5 (71%)
Sandhoff 2 (20%) 1 (20%) 2 (29%)

    
Sex    
Female 6 (60%) 3 (60%) 3 (43%)
Male 4 (40%) 2 (40%) 4 (57%)

    
Country    
United States 10 (100%) 5 (100%) 7 (100%)
United Kingdom 0 (0%) 0 (0%) 0 (0%)
Canada 0 (0%) 0 (0%) 0 (0%)

    
Race    
White 8 (80%) 5 (100%) 7 (100%)
More than one race 1 (10%) 0 (0%) 0 (0%)
Not reported 1 (10%) 0 (0%) 0 (0%)

    
Ethnicity    
Hispanic or Latino 2 (20%) 1 (20%) 0 (0%)
Not Hisplanic or Latino 7 (70%) 4 (80%) 7 (100%)
Not reported 1 (10%) 0 (0%) 0 (0%)

    
Status at time of analysis   
Living 6 (60%) 5 (100%) 7 (100%)
Deceased 4 (40%) 0 (0%) 0 (0%)

    
Family History of GM2    
Yes 0 (0%) 1 (20%) 1 (14%)
No 8 (80%) 2 (40%) 4 (57%)
Unknown 2 (20%) 2 (40%) 2 (29%)

Figure 1. Participant age at the time of 
analysis. Participant age was calculated as the 
age at last record for living participants (closed 
circles) or age at death for deceased 
participants (open circles).  

Figure 2. Number of pre-diagnosis healthcare 
encounters (ER visits and hospitalizations) per 
patient. Only 7 participants (32%) had at least 1 
ER visit or hospitalization at any time prior to 
diagnosis and 1 participant had 2 ER visits 
leading to hospitalization prior to diagnosis. 

Figure 3. Days with pre-diagnosis healthcare 
encounters (ER visits & hospitalizations). ER visits 
were counted as 1 day; all other visit lengths were 
based on the duration of hospitalization. 
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Figure 5. Indication for healthcare encounter . 
There were 4 ER visits across n = 4 participants, 
with two indications documented for one of the 
visits. There were an additional 2 ER visits leading 
to hospitalization for 1 participant, with 2 
indications documented per visit. There were 2 
direct admits to hospital across n = 2 
participants, with single indication per visit. 

Figure 8. Participant age at first symptom, when 
they first presented to care, and at diagnosis. 

Figure 7. Time to diagnosis. Time to 
diagnosis was calculated as the duration 
from the first symptom documented in 
the medical record to final clinician 
confirmation of the diagnosis of GM1 
gangliosidosis.

Figure 6. Participant age at diagnosis. Participants with 
infantile GM2 were diagnosed at a median of 11 months 
(range = 1 month – 1.4 years). Participants with juvenile 
GM2 were diagnosed at a median of 4.2 years (range = 
1.5 – 9.2 years). Participants with adult GM2 were 
diagnosed at a median of 42 years (range = 22 – 49 
years). 

Note: Only specialties for which greater than 10% of patients received a 
referral are shown. 
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Table 4. Referrals at presenting 
visit and any time prior to 
diagnosis.

Figure 11. Testing used to support 
diagnosis. Only 2 participants with 
infantile GM2 had documentation of a 
urine mucopolysaccharide or 
oligosaccharide test; no participants with 
juvenile or adult GM2 had documentation 
of this test.

Table 3. Indication for presenting 
to care. 
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