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Longitudinal rare disease registries
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Abstract

Background: Survival and quality of life for patients affected by spinal muscular atrophy (SMA) are thought to have
improved over the last decade due to changes in care. In addition, targeted treatments for SMA have been
developed based on a better understanding of the molecular pathology. In 2016 and 2017, nusinersen was
the first drug to be approved for treatment of all types of SMA in the United States and in Europe based on
well-controlled clinical trials in a small subgroup of pediatric SMA patients. Systems are required to monitor
treated and untreated SMA patients in a real-life environment to optimize treatment and care, and to provide
outcome data to regulators, payers, and the SMA community.

Methods: Within SMArtCARE, we conduct a prospective, multicenter non-randomized registration and outcome study.
SMArtCARE collects longitudinal data on all available SMA patients independent of their actual treatment
regime as disease-specific SMA registry. For this purpose, we provide an online platform for SMA patients
seen by health-care providers in Germany, Austria and Switzerland. All data are collected during routine
patient visits. Items for data collection are aligned with the international consensus for SMA registries. Data
analysis is carried out independent of commercial partners.

Conclusion: A prospective monitoring of all SMA patients will lead to a better understanding of the natural
history of SMA and the influence of drug treatment. This is crucial to improve the care of SMA patients.
Further, we will establish a network for neuromuscular centers to share experience with SMA patients and to
promote research projects on SMA.

Trial registration: German Clinical Trials Register (“Deutsches Register klinischer Studien”) DRKS00012699.
Registered 09 August 2018. https://www.drks.de/drks_web/navigate.do?navigationId=trial.HTML&TRIAL_
ID=DRKS00012699.
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Calibrating ODEs with VAEs for synthetic data
Rare disease example: Epodermolysis bullosa (EB)
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Application: Psychological resilience
DynaMORE project: The MARP and LORA studies
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Online monitoring: daily hassles, life events, mental health (GHQ)



Turning the data into a sequence of tokens
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Severe anxiety and 
sleep disturbances

Lack of sleep or 
sleeping problemsNightmaresNoise Noise Noise Noise

ID 1

Severe anxiety and 
sleep disturbances

Lack of sleep or 
sleeping problemsNoise

ID 2

Lack of sleep or 
sleeping problemsNoiseNoise Noise Noise Noise

ID 3

Noise

Lack of sleep or 
sleeping problems

Conflict with close 
personNoise Conflict with close 

person Job loss Financial problems

ID 4

Severe anxiety and 
sleep disturbances
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The attention mechanism 

• Starting point: sequence of embedding vectors   
(maybe with position information added)

xi, i = 1,…n

• Key-value representation: 

• Updating the embedding vectors: 
 

           hi =
n

∑
j=1

softmaxj (g(qi, kj)) ⋅ vj
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 key tokens 
 value tokens 
 query tokens

ki = Wkxi
vi = Wvxi
qi = Wqxi



Generating synthetic data by continuing sequences
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In the first visit, the participant reported, [conflict with a close person], [severe argument 

with partner,] [job loss,] [end.] In the next visit, the participant reported [looking for a new 

job,] [conflict with a close person,] [meeting,] [end.] In the next visit the participant reported 

[conflict with a close person,] [severe argument with partner,] [lack of sleep,] [end.] 

…
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In the first visit, the participant reported, [conflict with a close person], [severe argument 

with partner,] [job loss,] [end.] In the next visit, the participant reported [looking for a new 

job,] [conflict with a close person,] [meeting,] [end.] In the next visit the participant reported 

[conflict with a close person,] [severe argument with partner,] [lack of sleep,] [end.] 
In the next visit the participant reported [looking for a new job,][financial problems,]

[conflict with a close person,][time pressure,][end.]

…



Borrowing label embeddings from a large language model (LLM)
Dimension reduction using a variational autoencoder
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Nightmares

Lack of sleepNoise

Severe anxiety 
and sleep 
disturbances

Averaging the embedding of “Nightmares”, 
“lack of sleep”, and “Noise”

Using “Nightmares” and “Lack of sleep” as a 
context for “Noise”
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