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GARDIAN : Gaucher Registry for Development 
Innovation and Analysis of Neuronopathic
GARDIAN is a global, longitudinal, prospective, observational registry specific for all patients with Gaucher Disease Type 2 and 3 (GD2 and 3).

The purpose of this registry is to better understand Neuronopathic Gaucher Disease (nGD) – its impact on both patients and caregivers and the 

natural history of the disease, to improve disease management, and support patients and their families. GARDIAN is owned by the International 

Gaucher Alliance (IGA). 

. 

LANGUAGES
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METHODOLOGY

• Patients with GD2 and GD3 and caregivers are recruited through the IGA 
network. 

• Patients complete a baseline questionnaire and then complete follow-up 
questionnaires every 6 months. 

• Data are self-reported by patients/caregivers online

 Improve our understanding of the demographic, and disease-related characteristics of patients with GD2 and GD3

 Improve our understanding of the burden over time, including changes in symptoms and quality of life for patients 

 Develop and validate disease-specific outcome measures for assessing quality of life over the natural course of GD2 and GD3 . 

OBJECTIVES

Worldwide (7 languages) 
English, French, Spanish, German, 
Arabic, Japanese and Chinese
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Patients older than 18 
years or parents and 
caregivers of patients 
with confirmed 
diagnosis of GD2 or 
GD3 are able to
participate

As part of the eligibility process 
of GD2 or GD3, 
patients/caregivers are asked to 
upload a proof of diagnosis in 
a secured online platform. 
Proof of diagnosis could be a 
genetic result or a clinic 
summary note confirming the 
diagnosis. Proof can be in any 
language and from any time, if 
available. Older or recent proof is 
accepted.

Patients/caregivers are 
then required to read the 
Patient Information 
Letter and provide 
agreement through an 
electronic consent form 
to participate in the registry.

By giving consent, they agree to 
complete an eligibility 
questionnaire that will take 
between 5 and 10 minutes to 
complete. 

Its purpose is to confirm eligibility
to take part in the GARDIAN 
Registry. 

Patients/caregivers 
who wish to join the 
registry click on the 
weblink
to register in their 
preferred language 
(email address 
required)

Finally, 
patients/caregivers are 
invited, every 6 months, 
to complete further 
questionnaires (called 
follow-up questionnaires) 
that will take around 10 
to 15 minutes to 
complete.

Patients/caregivers then 
receive an invitation about 
10 to 18 days after they 
have completed the 
baseline questionnaires 
to complete 2 specific 
questionnaires of about 8 
minutes in length. 

Once eligibility is confirmed, 
patients/caregivers receive an 
invitation by e-mail with 
instructions to 
access and complete the first 
questionnaires (referred to as 
“baseline”). The baseline 
questionnaires takes between 
20 and 25 minutes to complete.

The proof of diagnosis is read and 
evaluated by an authorized clinicians' 
teams. Those documents will never 
be disclosed, downloaded, or 
transferred to a third party. The 
documents will be automatically 
destroyed once eligibility has been 
determined.
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Overview of the recruitment and data collection process 



1.1 Profile of respondents
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Average

14.5

61.5%

38.5%

Parents/caregivers Patients

4%

96%

GD2 GD3

60%
40%

Under 18 years old 18 years and above

Max

28.0

Min

1.0

36%
24%

40%

< 12 y.o 12 to <18 y.o 18 to ≤30  y.o

50% 50%

Gender
(n=26)

Type of respondent
(n=26)

GD type
(n=26)

Age of patient at registry entry
(n=25*)

Profile of respondents - Overall

Median

13.0

*Results based on 25 patients due to missing data for one patient.
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GD2
(n=1)

GD3
(n=20)

Overall
(n=21*)

43%

19%

5%

33%

White

Asian

Black / African American /
Caribbean

Other

100%White

40%

20%

5%

35%

White

Asian

Black / African American /
Caribbean

Other

Ethnicity – Overall and by type of Gaucher

**Results based on 21 patients (due to local regulations, the question on ethnicity was not asked in all countries).



2.1 Age at diagnosis



Under 18 y.o. 
(n=24)

18 y.o. and over (n=1)

Min

0.0

Max

7.0

Average (SD)

1.4 (1.5)

Min

26.0

Max

26.0

Average (SD)

26.0 (NA)

12 to 18 y.o. 
(n=0)

18 y.o. and over (n=1)

Min

NA

Max

NA

Average (SD)

NA

Min

26.0

Max

26.0

Average (SD)

26.0 (NA)

Under 12 y.o. 
(n=24)

Min

0.0

Max

7.0

Average (SD)

1.4 (1.5)

Overall
(n=25*)

Min

0.0

Max

26.0

Average (SD)

2.4 (5.2)

Age at diagnosis – Overall and by age category

*Results based on 25 patients due to missing data for one patient.



2.2 Symptoms at diagnosis
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GD2
(n=1)

GD3
(n=25)

Overall
(n=26)
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Number of signs/symptoms at 
diagnosis

2 - 25Range (Min-Max)

9.3Mean 

8.5Median 

Number of signs/symptoms at 
diagnosis

17 - 17Range (Min-Max)

17.0Mean 

17.0Median 

Number of signs/symptoms at 
diagnosis

2 - 25Range (Min-Max)

9.0Mean 

8.0Median 

81%

69%

65%

58%

54%

Enlarged spleen

Enlarged liver

Low haemoglobin level

Swollen abdomen

Low platelet count

38%

31%

27%

23%

23%

Abnormal eye movement

Squint (strabismus)

Swallowing difficulties

Ataxia (balance issues)

Laryngeal*

80%

68%

64%

56%

52%

Enlarged spleen

Enlarged liver

Low haemoglobin level

Swollen abdomen

Low platelet count

40%
28%

24%
24%

20%
20%
20%

Abnormal eye movement
Squint (strabismus)

Ataxia (balance issues)
Swallowing difficulties

Behavioural issues
Kyphosis**
Laryngeal*

Signs/symptoms at diagnosis (5 most frequently reported) – Overall and by type of Gaucher

Enlarged spleen, enlarged liver, low haemoglobin
level, low platelet count, swollen abdomen, fatigue, 
noisy/heavy breathing, poor feeding / eating, 
recurrent infections, recurrent fever, short stature, 
slow weight gain

100%

Squint (strabismus), laryngeal 
spasm/choking/apnea, rigidity of the neck and limbs 
(hypertonia), speech impairment, hearing defect / 
hearing loss, swallowing difficulties

100%

*Laryngeal = Laryngeal spasm/choking/apnea
**Kyphosis = Kyphosis (abnormal spine alignment)



2.3 Current symptoms
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Number of current signs/symptoms 

2 - 24Range (Min-Max)

10.0Mean 

9.0Median

Number of current signs/symptoms 

12 - 12Range (Min-Max)

12.0Mean 

12.0Median

Number of current signs/symptoms

2 - 24Range (Min-Max)

9.9Mean 

9.0Median

50%

46%

46%

42%

42%

Enlarged spleen

Enlarged liver

Short stature

Fatigue

Slow weight gain

73%
42%
42%

38%
35%
35%
35%
35%

Abnormal eye movement
Behavioural issues

Scoliosis
Swallowing difficulties

Ataxia (balance issues)
Hearing defect/Hearing loss

Kyphosis*
Seizures

100%

100%

52%
48%

44%
44%

40%
40%

Enlarged spleen
Enlarged liver
Short stature

Slow weight gain
Fatigue

Gaucher related lung disease

76%
44%
44%

36%
36%
36%

Abnormal eye movement
Behavioural issues

Scoliosis
Ataxia (balance issues)

Kyphosis*
Swallowing difficulties

GD2
(n=1)

GD3
(n=25)

Overall
(n=26)

Current signs/symptoms (5 most frequently reported) – Overall and by type of Gaucher

Bone Pain, fatigue, noisy / heavy breathing, recurrent 
infections / recurrent fever, short stature 

Squint (strabismus), laryngeal spasm/choking/apnea, 
rigidity of the neck and limbs (hypertonia), seizures, 

hearing defect/hearing loss, speech impairment, 
swallowing difficulties

*Kyphosis = Kyphosis (abnormal spine alignment)



2.4 Treatment and surgeries
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Medical treatment

Surgery

96%
58%

35%
27%

12%
12%

8%
4%

12%

ERT*

Antiepileptic drug

Depression drug

Spasticity drug

Another treatment/supplement

12%
12%

8%
4%
4%
4%

27%
54%

Tracheostomy
PEG**

Partial splenectomy
Gene therapy

Spinal surgery (Back surgery)
Total/full splenectonomy
Other surgery/procedure

No surgery/procedure

100%

100%

96%
56%

32%
24%

12%
12%

4%
4%

12%

ERT*
Calcium supplement/ Vitamin D

Antiepileptic drug
Ambroxol

Depression drug
Biphosphonates

Spasticity drug
Substrate reduction therapy

Another treatment/supplement

8%
8%
8%

4%
4%
4%

28%
56%

Tracheostomy
PEG**

Partial splenectomy
Gene therapy

Spinal surgery (Back surgery)
Total/full splenectonomy
Other surgery/procedure

No surgery/procedure

GD2
(n=1)

GD3
(n=25)

Overall
(n=26)

Medical treatment and surgery  – Overall and by type of Gaucher 

Enzyme Replacement Therapy (ERT), calcium 
supplement / vitamin D, antiepileptic drug, Ambroxol, 
spasticity drug 

Tracheostomy, feeding tube – Percutaneous 
Endoscopic Gastrostomy (PEG)

*ERT = Enzyme Replacement Therapy
**PEG = Feeding tube - Percutaneous Endoscopic Gastrostomy 



2.5 Medical devices and care 
services 
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Medical devices currently used

Services currently used

31%

15%

15%

12%

12%

58%

Glasses

Feet orthosis

Wheelchair

Back brace

Hearing aids

None of the above

38%
23%
23%

15%
12%
12%
12%

Case Manager
Home care

Adapted school/teaching
Mental health services

Institutional long-term care
Help line support

Personal assistant for self-care

36%

24%

20%

16%

12%

12%

Case Manager

Adapted school/teaching

Home care

Mental health services

Institutional long-term care

Help line support

100%

32%

16%

16%

12%

8%

8%

60%

Glasses

Wheelchair

Feet orthosis

Back brace

Hearing aids

Walk-in shower

None of the above

GD2
(n=1)

GD3
(n=25)

Overall
(n=26)

Medical devices and services (5 most reported)– Overall and by type of Gaucher 

Hearing aids

Home care, case manager, personal assistant for 
selfcare

100%
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Medical devices currently used

Services currently used

31%
15%
15%

12%
8%
8%

58%

Glasses
Wheelchair

Feet orthosis
Back brace

Hearing aids
Walk-in shower

None of the above

50%
20%
20%
20%

10%
10%

30%

Glasses
Walk-in shower

Wheelchair
Feet orthosis

Back brace
Bath lift

None of the above

19%

19%

13%

13%

13%

75%

Glasses

Hearing aids

Wheelchair

Feet orthosis

Back brace

None of the above

Patients
(n=10)

Parents or Caregivers
(n=16)

Overall
(n=26)

35%

23%

19%

15%

12%

12%

Case Manager

Adapted school/teaching

Home care

Mental health services

Institutional long-term care

Help line support

40%

30%

30%

20%

20%

20%

Mental health services

Home care

Case Manager

Help line support

None of the above

Personal assistant for self-care

44%
31%

19%
19%

6%
6%
6%

Case Manager
Adapted school/teaching

Home care
Institutional long-term care

Help line support
Other

Personal assistant for self-care

Medical devices and services (5 most reported)– Overall and by type of respondent 



35%

65%

Yes No

18

27%

73%

Yes No

Has anyone else in your family been diagnosed with GD2 or GD3?

Yes
n = 5

Does anyone in your family have Parkinson’s disease?

(N=26)

(N=26)

Family history of GD and Parkinson disease - Overall 

Yes
n = 9

60%

80%

Brother / Sister

Another family relative

56%

22%

11%

22%

Grandfather / grandmother

Father / mother

Uncle / aunt

Another family relative



4- Humanistic burden of the disease / 
Measure of disease severity



Over the last 2 weeks, how often have you been bothered by any of the following problems? (n=8)

20Copyright © Pfizer Inc. All rights reserved. Developed by Drs. Robert L. Spitzer, Janet B Williams, and Kurt Kroenke

25%

25%

25%

38%

50%

38%

50%

50%

63%

25%

25%

25%

25%

38%

13%

13%

25%

25%

25%

13%

13%

13%

13%

25%

25%

25%

25%

38%

25%

38%

38%

13%

Little interest or pleasure in doing things

Feeling down, depressed, or hopeless

Trouble falling or staying asleep, or sleeping too much

Feeling tired or having little energy

Poor appetite or overeating

Feeling bad about yourself - or that you are a failure or have let yourself or your family down

Trouble concentrating on things, such as reading the newspaper or watching television

Moving or speaking so slowly that other people could have noticed. Or the opposite - being so…

Thoughts that you would be better off dead or of hurting yourself in some way

Not at all Several days More than half the days Nearly every day

n = 8

Depression
score

1.0 23.0

Average

10.9

Min Max

Anxiety
severity

If you ticked any problems, how 
difficult have these problems made 
it for you to do your work, take care 
of things at home, or get along with 

other people? 

13%

50%

13%

25%
Not difficult at
all

Somewhat
difficult

Very difficult

Extremely
difficult

13% 38% 25% 13% 13%

None to minimal Mild
Moderate Moderately severe
Severe

PATIENT HEALTH QUESTIONNAIRE-9 (PHQ-9) – Self-reported by patients



When thinking about all of the symptoms 
and physical impacts related to Gaucher 

Disease that you [your child or the person 
you care for] may have experienced 

during the past 14 days, please indicate 
the one option that best describes how
your [your child's/ the person's you care 

for] symptoms overall have been.

0%

50%

25%25%

Severe
symptoms

Moderate
symptoms

Mild
symptoms

No
symptoms

Patients
(n= 8)

25% 25% 50%

No symptoms
Mild symptoms
Moderate symptoms
Severe symptoms

Patient Global Impression of Severity (PGI-S) – Overall and by patients

0%

50%

25%25%

Severe
symptoms

Moderate
symptoms

Mild
symptoms

No
symptoms

25% 25% 50%

No symptoms
Mild symptoms
Moderate symptoms
Severe symptoms

Overall
(n= 8)



Other patients’ 
characteristics:
- Education
- Employment
- Living arrangement
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20%
20%
20%

12%
8%

4%
8%

2%

Early childhood education

Lower secondary education

Upper secondary education

Primary education

Master's or equivalent level

Bachelor's or equivalent level

Never went to school

Prefer not to answer

48%

12%

12%

8%

4%

4%

4%

4%

4%

8%

Still in full time education

Not yet enrolled in school

Employed - part time

Self-employed

Unemployed and looking for work

On long-term disability (More than 6 weeks)

Employed - full time

Unemployed and not looking for work

I prefer not to answer / I don't know

Other*

Living situation, education and employment - GD3 overall

96%

4%

With parents / siblings

With a partner / a spouse

Living 
arrangement 

(n= 25)

*Caregivers specified that the person they cared for was too young to be in employment

Education 
(n= 25)

Employment
(n= 25)



Summary 
of key 
results 

• GARDIAN has data on 26 patients (96% GD3 and 4% GD2).

• Data were provided by patients (38.5%) and parents/caregivers (61.5%).

• There were equal proportions of female (50%) and male (50%) patients.

• Patients had a mean age of 2.4 years at diagnosis and 14.5 years at registry entry.

• The mean number of signs/symptoms at diagnosis was 9.3.

• Neurological symptoms at diagnosis included abnormal eye movements (38%), squint (31%) and swallowing difficulties (27%).

• Non-neurological symptoms most frequently experienced at diagnosis included an enlarged spleen (81%), enlarged liver (69%) and low

haemoglobin levels (65%).

• Between diagnosis and registry entry, the prevalence of most non-neurological symptoms and signs decreased.

• Conversely, neurological signs and symptoms increased between diagnosis and registry entry.

• The most common medical treatments involved enzyme replacement therapy (ERT) (96%), calcium/vitamin D supplementation (58%),

and antiepileptic drugs (35%).

• Surgeries included tracheostomy (12%), percutaneous endoscopic gastrostomy (feeding tube) (12%), and partial splenectomy (8%).

• Patients frequently used medical devices such as glasses (31%), feet orthoses (15%), or a wheelchair (15%).

• Patients or their caregivers used services such as case managers (38%), home care (23%) or adapted school/teaching (23%).

• Overall, 27% of patients had at least one family member diagnosed with GD2 or GD3, and 35% had a family member diagnosed with

Parkinson’s Disease.

• According to the Patient Health Questionnaire (PHQ-9), 38% of patients reported that nearly every day over the past 2 weeks, they felt

bad about themselves or that they were a failure and had let themselves or their family down.

• A total of 96% of patients lived with their parents/siblings and 4% with a partner/spouse.

• Patients had achieved a secondary (40%) or university level education (Bachelor’s or Master’s equivalent) (12%).

• Overall, 24% of patients were employed (either full-time, part-time, or as self-employed).



For more information, visit www.gardianregistry.org

or email info@gardianregistry.org


