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Clinical trials in spinal cord injury (SCI)

Top 10 countries

Overview of SCI neurorestorative trials

Primary intervention type
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Lessons learned & opportunities for future success

CHALLENGES EMERGING OPPORTUNITIES/SOLUTIONS

SCI heterogeneity
Slow Recruitment
…

Scheuren PS, Kramer JLK. Next-gen spinal cord injury clinical trials: lessons learned and 
opportunities for future success. EBioMedicine. 2024 Nov;109:105381.
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The need for biomarkers

The ISNCSCI exam was not designed as a 
prediction tool… but it’s the best we have (so far)

International Standards for the Neurological Classification of SCI (ISNCSCI)

Complete
SCI 

Incomplete
SCI

Biomarkers are needed to identify an 

individual’s likelihood to respond to intervention

SCOPE sponsored 
Biomarker pre-course, 
ASIA 2024 Annual Meeting
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Can electrophysiological biomarkers fill this gap?

→ Secondary Analysis of the Nogo Inhibition in 
Spinal Cord Injury (NISCI) clinical trial
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→ identify participants who will respond best to plasticity enhancing regenerative 

therapies in SCI. 
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Can electrophysiological biomarkers fill this gap?

Improved
functional recovery

with NG101

Preserved electrophysiology

HYPOTHESIS

NG101, a recombinant human antibody that 
neutralizes the neurite outgrowth protein Nogo-A 

→ identify participants who will respond best to plasticity enhancing regenerative 

therapies in SCI. 
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Somatosensory evoked 
potentials (SSEP)
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NISCI – Nogo Inhibition in Spinal Cord Injury

NG101: N=78
Placebo: N=48

OUTCOMES
Upper extremity motor scores (UEMS)

Spinal Cord Independence Measure (SCIM) self-care
UEMS & SCIM self-care

Trial design
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Biomarker-driven participant stratification

NG101: N=78

Placebo: N=48

Clinical stratification

Electrophysiological stratification

abolished vs. preserved SSEPs

motor-complete vs. motor-incomplete

NISCI – Secondary Analysis
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Electrophysiology - feasible in a multi-center SCI trials

Electrophysiology @ Screening
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~18 days post injury 

Scheuren PS et al., Brain. 2025
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Electrophysiology improves participant stratification

Clinical stratification

N=22
N=36

N=24

N=35

Electrophysiological stratification

N=17

N=21

N=22
N=46

Scheuren PS et al., Brain. 2025
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Power analysis

Electrophysiological stratification reduces the required sample size (Nreq=32 vs. 120) 

Nreq=32
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Power analysis

complete & incomplete SCI (N = 126)
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Trial enrolment period

complete & incomplete SCI 39 months
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Clinical Stratification

incomplete SCI (Nreq=120)

small effect

Electrophysiological Stratification

Preserved tibial SSEPs (Nreq=32)

large effect
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Trial enrolment period

complete & incomplete SCI 39 months

33 months

74 months

Electrophysiological stratification reduces the trial enrolment period (33 vs. 74 months)
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Scheuren PS et al., Brain. 2025
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Informing the design of future clinical trials

• Electrophysiological biomarkers improved participant 
stratification compared to clinical measures in an acute 
SCI clinical trial.
→ increased effect sizes & shorter trial duration

• Biological importance of preserved neuronal 
pathways, which may serve as key substrates for 
plasticity-inducing therapies.

• Biomarker-driven stratification approach  to inform 
future SCI clinical trial design.
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