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What is a research pipeline?



ALS Research Landscape?



A pathway through which discoveries in the laboratory lead to 

therapeutic development and clinical trials: 

❑ Proof-of-concept drug discovery 

❑ Investigational New Drug (IND)-enabling studies 

❑ Maximization of ALS repositories to link ALS patient biosamples to 
rigorous molecular data and to validate clinical biomarkers 

❑ Early phase intervention trials, with compelling biomarker data, to 
inform and de-risk more advanced trials for the treatment or 
management of ALS

❑ Improve aspects of current ALS clinical care 

DOD ALSRP
Objective: Promote responsible 
translational science; expedite the pathway 
from bench science to clinical trials; de-risk 
and improve the impact of later stage trials. 

NINDS Research Area
Objective: Seek fundamental knowledge 

about the brain and nervous system and use 

that knowledge to reduce the burden of 

neurological disease for all people

CDC Research Area
Objective: Collect, 

manage, and analyze data 

about persons with ALS

Industry
Objective: Advance treatments to 

patients through clinical trials and  

precision medicine

Clinical 
Trials/Clinical 
Management

Epidemiology/ 
Surveillance

Therapy 
Development

Biology and 
Genetics

ALSRP Focus



“When did I decide to become a cowboy? I thought we were doctors.”



“wearing many hats”

• Refers to the hats of different uniforms.

• The Grand Poobah from Gilbert and Sullivan’s The Mikado 
(1885) – basically held every office in the town of Titipu.  First 
Lord of the Treasury, Lord Chief Justice, Comander-in-Chief, 
Lord High Armiral, Archbishop, Lord Mayor, Lord High 
Everything Else.”

• “I wear two hats. Are you asking me this question as president
of the Bartenders’ Union or as chairman of the ABC?” (from an 
interview published in a 1972 issue of The Village Voice).

This is actually Sam Slagheap, the Exalted Grand Poobah
of the Loyal Order of Water Buffaloes









DoD (CDMRP) ALS Research Program
https://cdmrp.army.mil/alsrp

https://cdmrp.army.mil/alsrp


CDMRP Brief History

 In the early 1990s, grassroots efforts heightened political awareness of breast cancer.

 Congress appropriated $210M to the Fiscal Year 1993 (FY93) DoD budget for a new 

Breast Cancer Research Program (BCRP) and USAMRDC was directed to administer 

the program 

 The Army sought the advice of the National Academy of Medicine (NAM), which 

resulted in:

❖ A two-tier review process – scientific and programmatic reviews

❖ A new research model – fully integrating consumers into program policy, investment 

strategy, and research focus

 Congress has added additional research programs and topics to be administered by 

CDMRP since FY96, including a treatment-focused ALS Research Program beginning 

in FY07 

 Today, CDMRP’s are each annually directed, single-year appropriations in the 

Department of Defense Appropriations Act by sponsoring Members of the House and 

Senate and at the request of advocates
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CDMRP Hallmark – involvement of pALS and cALS

Grassroots consumer efforts led to targeted research funding and the creation 

of the CDMRP.  The voices and experiences of consumers plays a pivotal role 

in the growth of CDMRP research programs

Over 2,100 consumers representing over 

1,000 organizations 

have served on CDMRP Peer Review and

Programmatic Review panels



How do we find and develop therapies?
• How is research funded?

• What is ALS?

• How do we search for “targets” in the lab?

• What does “validate” mean and how can we do a better job of it?

• Why are some things in clinical trials and not other things that also sound exciting?

• Why have so many clinical trials failed?

• How can we de-risk industry investments?

• What does “biomarker” actually mean?

• What are the different kinds of biomarkers?

• Which are most needed?

• What does it mean to make a biomarker ready for clinical trials?

• “Why can’t ALS we develop drugs like they do in cancer?”  “In HIV?”

• Can we harness our increasingly connected world to foster real-time collaboration 
and accelerate innovative drug discovery? 



Amyotrophic Lateral Sclerosis
A fatal disorder with variable presentations, rates of 
progression, and biological “causes.”

• Despite promising preclinical data in laboratory assays and 

animal models, countless drug candidates have failed to 

translate into successful clinical trials.

• Are the animal models and cell cultures created by genetic manipulation a good 

model for what happens in people with ALS (pALS)?

• Are we testing the right treatments in the right pALS, and at the right times?

• Can we do a better job of validating new laboratory results with relevant 

patient-derived laboratory tools?



What is ALS?
A disease of progressive weakness

• Normally begins with mild symptoms in one or more 
muscle groups. 

• Gradually “spreads” to affect skeletal muscles in any 
area of the body.

• Generally spares the muscles that control eye 
movements, and voluntary control of bowel and 
bladder.

• Some patients with ALS also develop frontotemporal 
dementia (FTD), and this is more common with 
certain genetic mutations (e.g. C9orf72).

ALS is a clinical diagnosis.
Except for the small percentage of cases due to known genetic 
mutations, there is no “test” to confirm a diagnosis of ALS other 
than autopsy.



The cause(s) of most cases of ALS 

remain unknown

◼ Sporadic ALS (SALS)

– Cause unknown

– ~90% of cases

◼ Familial ALS (FALS)

– Genetically linked

– ~10% of cases

Bettencourt, C., Houlden, H. Nat Neurosci 18, 611–613 (2015)



FDA Approval 1995



A few examples of “pathogenic” 
mechanisms implicated in ALS

• Glutamate induced excitotoxicity 
• Reactive gliosis and other astrocyte dysfunction
• Oxidative stress
• protein aggregation / misfolded proteins
• ER stress
• Mitochondrial dysfunction
• Activation of neuro-inflammation
• Impaired axonal transport
• Oligodendrocyte dysfunction
• Axonal degeneration
• Dysfunctional RNA processing
• Endogenous Retroviruses
• Abnormal Nucleocytoplasmic Transport
• TDP-43 mis-localization and loss of function
• Microglial activation
• Abnormal calcium homeostasis
• Dysfunctional protein quality control
• Autophagy
• Cortical hyperexcitability
• Environmental exposures There are many cells and pathways that likely 

contribute to neurodegeneration in ALS 



How do we look for therapeutic targets?







Protein aggregates?

TDP-43 is translocated to cytoplasm.

• Loss of nuclear function

• Gain of toxic cytoplasmic function

Pathological TDP-43 inclusions are found 
in over 90% of ALS and 50% of FTD 
cases.



Mitochondrial dysfunction?

Oxidative stress?

Dysfunctional energy transport?



By adjusting inter-related pathways, we try to 

compensate for the abnormality

• ALS is a clinical diagnosis.

• There likely are many distinct “causes” of ALS.

• In most cases, the disease may be the product of 
multiple inter-related factors.

• Many efforts are focused on identifying distinct 
patient subsets, such as with various integrated –
omics approaches. 

Ideally, we would like to 
address the underlying 
causative abnormality, such as 
a specific genetic mutation.

We still don’t understand how so 
many general cellular mechanisms 
and diverse mutations can all 
cause the very specific clinical 
picture seen in ALS.



The genetic mutation!







Why do clinical trials fail?



Example: Ceftriaxone

◼ Screened >1,000 FDA approved drugs 
and found that Ceftriaxone increased 
EAT2 glutamate transporter expression 
on astrocytes, and prolonged survival 
in the SOD1 ALS Mice.

◼ When taken to clinical trials in ALS 
patients, Ceftriaxone showed a 
significant effect in Phase 2, but failed 
in Phase 3.



Did ceftriaxone fail because…

◼ The glutamate-excitotoxicity hypothesis is just wrong, or 
perhaps is only true for a subset of pALS?

◼ The drug didn’t cross the blood brain barrier in high enough 
quantities?  

◼ EAAT2 glutamate transporter up-regulation wasn’t sufficient?

◼ If we had a way to track EAAT2 levels in the brains of our 
patients, maybe we could have answered that question.



◼ “A biomarker is any measurement such as a blood test or imaging result, that 
tracks the disease process and the effects of treatment…

◼ The existence of a reliable progression biomarker can influence a 
pharmaceutical company’s decision whether to invest the millions of dollars 
needed to support a large clinical trial…

◼ Most importantly, biomarkers would expedite clinical trials and determine 
whether a treatment effect is beneficial or not and whether the drug has 
reached its target.”



IMPORTANTLY, there are actually 

several different kinds of biomarkers!

Diagnostic biomarker

Predictive biomarker
(Thanks to Dr. Michael Benatar for 

these biomarker figures!)



What would you call a biomarker like this?

Prognostic biomarker



How about these?

Pharmacodynamic biomarker



We actually have several promising biomarker 

“candidates” in ALS

◼ Measurements in blood, CSF, urine

◼ Brain imaging techniques

◼ Lots of papers analyzing individual sets of samples.

◼ Different centers collecting samples.

◼ Different labs doing the tests.

What do we need to do to make them truly 

“clinical trial ready”?







How can we measure changes in speech?

Current approach:  

ALSFRS-R

Challenges

● Small dynamic range

● Scoring is subjective
How is your speech? Score
Normal speech processes 4

Detectable speech 

disturbance
3

Intelligible with repeating 2

Speech combined with 

nonvocal communication
1

41

The patient below was scored as normal:



AI/ML IDENTIFIES PATTERNS 
OF PROGRESSION WITH MORE SENSITIVITY 

Identifying  progression when patients 
report no progression in ALSFRS-R



SR: 1.8 Syl per sec

Confidence: 0.84

Bulbar: 12

Speech: 4

SR: 1.8 Syl per sec

Confidence: 0.48

Bulbar: 12

Speech: 4

Speaking Rate Trajectory Transcription Confidence Trajectory

Years Years

SOME PATIENTS MAINTAIN THEIR 
SPEAKING RATE BUT BECOME HARD TO UNDERSTAND
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Trial Phase

Active or upcoming interventional 

trials (globally):  108

Proportion of trials enrolling:
Sporadic ALS: 91%  

Familial ALS: 10.1%

(some enroll both)

Specific Mutations (# of Trials):

C9orf72 (6), SOD1 (2), Ataxin-2 (1), FUS (1), 

UNC13a (1)

Nadia’s Analysis

Biomarker use in trials:

• Only ~50% of trials appear to be incorporating ANY biomarkers 
beyond traditional endpoints (ALSFRS-R, etc), and/or collecting 
biosamples/imaging/other measures for new biomarker 
validation/discovery.

• The vast majority of trials for sporadic ALS are recruiting broad 
patient populations, despite targeting specific biological 
pathways that may only have therapeutic relevance to specific 
patient subsets. 

• Predictive and Pharmacodynamic Biomarkers are sorely 
lacking in trials other than gene-targeting strategies for specific 
familial mutations.





Why are patient-derived biosamples important?

• Since no laboratory model or assay represents the findings of every person with ALS, 
it is important to validate findings with relevant patient-derived laboratory tools.

• Postmortem Brain and Spinal Cord

• Muscle (biopsy or postmortem)

• iPS Cells

• Biofluids

• We also need rigorous and standardized clinical, epidemiological, and pathological data linked 
to the biosamples.

• There remains a substantial unmet need for high quality matched biosamples (blood, CSF, 
tissues) and data for ALS research.





• The first NIH Study Section met in February 1946,

to debate strategies for finding new treatments for syphilis.  

• This was the beginning of formalized peer review – whereby 
research proposals are evaluated by scientific experts and 
stakeholders, rather than an established old-boy network or 
politicians.  

• Study sections met to review grant proposals, but this was only part 
of their charge - they were specifically tasked with promoting new 
and emerging investigations that had the potential to lead to the 
most rapid breakthroughs.

• Thus, each original study section meeting included a comprehensive 
survey of new and exciting methods and discoveries.

• The NIH peer review system was widely praised for helping the 
U.S. lead the world in medical research.  

• Not surprisingly - patient advocacy groups, non-profit 
foundations, and philanthropies adopted the NIH model for 
making their own funding decisions.   

How is research 
funded?



The way we fund scientific research has remained largely unchanged 
since the first NIH study section met over 75 years ago.

Researchers submit proposals to a “funding cycle” review process spread out over several months:

• A funding agency writes a Request for Applications (RFA), which is released several months before a 
grant submission deadline. 

• Scientists submit proposals conforming to the RFA specifications, often after a preliminary round of 
review for pre-proposals or letters of intent to limit the eventual number of full submissions. 

• A committee of peer reviewers is established, and each proposal is assigned for critical review by 2 
or 3 committee members. 

• A meeting of the entire review committee is convened, and the proposals are discussed and ranked. 

• An executive council or programmatic panel may meet at a later date to make final funding 
recommendations – taking into account the merit-based peer reviews, budget constraints, public 
priorities, and overall research portfolio considerations. 

• Contracts are then executed between the funding agency and the institutions where the research 
will be performed. 



Only a small percentage of proposals 
can be funded in a given cycle

• Reviewers need to make difficult judgements about

• The potential impact of the proposed work

• The experimental design

• The qualifications of the scientists

• Reviewers consider whether specific targets, disease pathways, or 
laboratory models (like mutant mice or cell lines) are more likely to 
improve our understanding of a disease and translate to new therapies.

• It can be difficult to judge which models or targets are most relevant, until we 
succeed in developing truly effective therapies based on these laboratory tools.







February 2023

April 13 2023

May 19 2023 July 13 2023
~7 weeks following invitation to submit

September 2023

November 2023

FY23 ALSRP Program Cycle
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ALSRP FY23 Funding Mechanisms

Therapeutic 

Idea Award

Therapeutic 

Development 

Award

Pilot Clinical Trial 

Award

Pilot Clinical 

Trial Award –

Clinical Care 

Tier

Proof-of-concept 
drug discovery 

Investigational New 
Drug (IND)-enabling 
studies 

Early phase 
intervention trials, 
with compelling 
biomarker data, to 
inform and de-risk 
more advanced trials 
for the treatment or 
management of ALS

Improve aspects of 
current ALS clinical 
care 

Therapeutic 
Bench

Therapeutic Bedside & 
Clinical Care

Clinical 

Biomarker 

Development 

Award

Develop and validate 
clinical biomarkers to 
enrich clinical trials

Improving 
Translation



Therapeutic Idea 
Award

Clinical Biomarker 
Development Award

Therapeutic 
Development Award

Pilot Clinical Trial Award

Strong Rationale

Potential Impact

Data/Resource Sharing

Must Incorporate Use of Biomarkers 

Innovation
Leverage Existing Clinical 
Resources

Strong Preliminary Data Clinical Trial Readiness

New requirements for all FY23 Clinical Trial Proposals

• All clinical trial proposals are required to establish and utilize effective and equitable collaborations and 
partnerships with community members.

• Recognizing the strengths of each partner, scientific researchers and community members collaborate and 
contribute equitably on all aspects of the project.

• Lived Experience Consultation

• Partnership with a community-based organization

• Community Advisory Board



Can we help accelerate the overall ALS Research Funding Pipeline?

• The reliance on competitive funding cycles, spread out over several 
months, can impede new ideas and discoveries from being rapidly 
explored, validated, and embraced by the research community.

• Many exciting and truly deserving grant proposals end up re-
submitted to different RFAs by different organizations over several 
years before funding is secured.

• Even in the best-case scenario, when a proposal is fully funded after a 
first submission, the grant may not be awarded until many months 
after an innovative idea was first formulated, or exciting preliminary 
data was generated.



 Portfolio Coding

❖ ICRP example

❖ Need community buy in – most 

already coding grants for peer review 

and other processes

❖ Need to develop a common coding 

language

❖ Need platform to house data  *CDMRP 

does not have infrastructure for 

support/database management (all 

congressionally appropriated funding is for 

R&D)

https://www.icrpartnership.org/








