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What do we KNOW about ALS/MND?
▪ It is RARE

– Worldwide incidence ranges from 0.6 to 3.8 cases per 100,000 people per year

– Cases of ALS are projected to globally increase

– In 2016, the highest all-age prevalence was observed in high-income North 

America, 

– In 2016, prevalence rates were highest in the Midwest of U.S. 

▪ It is IRREVERSIBLE

– predominantly affecting upper and lower motor neurons and function

– Variation in the survival rate

▪ median survival of 3-4 years from symptom onset

▪ up to 10% of people with ALS live for more than 8 years from first symptoms

▪ It is generally classified into 2 types: FAMILIAL AND SPORADIC

– Familial ALS is hereditary and accounts for 5%–10% of cases

– the remaining sporadic cases have no clearly defined cause



What we DON’T KNOW about ALS/MND
▪ Confirmed risk factors

– Gene, Age, Sex

▪ Hypothesized risk factors (varying evidence)
– Environmental/Epidemiological factors: 

▪ Lead, Electromagnetic field, Heavy metals, Cyanotoxins, Pesticides

▪ Atmospheric pollutants

– Nutritional/Chemical factors
▪ Vitamin D, Vitamin E, Diet, Kinase

– Traumatic Brain Injury

– Microbial Infection

– Diabetes mellitus (protective)

– Physical Activities

– Oxidative stress

– Chronic Stress
– Cancer

– Autoimmune diseases



What are the key challenges?

▪ Insufficient data
– Sample size limitation

– Lack of longitudinal information

▪ Segmented data
– Different data sources collect different information

– Registry data often just collecting “known” risk factors
▪ National CDC ATSDR ALS registry is the largest ALS registry in the U.S. 

which includes persons identified as “definite ALS”

▪ For example, the ALS national registry only collected participant’s residing 
state information, but not information like ZIP Code to link to other useful 
databases



What do we propose to address the challenges 

▪ A centralized and expandable database

▪ Linking or Linkable to:
– Medicare Claims

▪ ALS patients are Medicare-eligible immediately after initial diagnosis

– American Community Survey Data with more than ~1,000 socioeconomic 
variables

– CDC Environmental databases

– Tumor Registries

– Social Security Death Master file and obituary data

– National Plan and Provider Enumeration System (NPPES)

– Veteran Administrative Database



Objective

▪ We propose a multi-marker (biomarker, clinical marker, geo-
marker, socio-marker) discovery algorithm based on our 
established work and apply it to the integrated multi-modal 
database to:

– Aim 1: discover novel, generalizable risk factors for ALS

– Aim 2: identify new symptomatic patterns for early diagnosis of ALS

– Aim 3: discover effective clinical care pathways that leads to a 
better response in ALS patients



Discussion

▪ What GAPS do you see in the existing data resources? 
Do you have suggestions for other types of data that 
should be included?

▪ What CONCERNS do you have, if any, about this 
exploratory approach?



What we are asking for

▪ Advice forming a Patient and Community Advisory Board 
– Would quarterly or biannual meetings to discuss study design, analysis, 

result interpretation, publication, etc. be meaningful?

– Implementation ideas

▪ Additional suggestions for dissemination strategies
– stakeholder conferences

– clinical events such as the ALS association (ALSA) conference

– ALS patients and community via ALSA webinars

– publications in scholarly journals

– make all analytical packages and tools publicly available
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What do we propose to address the challenges 

▪ A knowledge ensemble learning framework



What do we propose to address the challenges 

▪ A federated learning approach when data is siloed


