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·Hereditary neurodegenerative disorders/LSDs 

·Buildup of storage material primarily in brain 

·Four major groups (characterized by age at 

onset, rapidity of progression) 

- Infantile (INCL)*            PPT1 deficiency 

- Late Infantile (LINCL)*  TPP1 deficiency 

- Juvenile 

- Adult 

Neuronal Ceroid Lipofuscinosis (NCL) 

* Most severe forms (Studied in this trial) 
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·First human investigation with purified neural stem 

cells 

·Industry Sponsor: StemCells, Inc. 

·Highest cell doses administered to the CNS 

·First stem cell transplantation into the CNS of 

children  

·Designed to test tolerability of multiple interventions 

- Surgery, immunosuppression, and cellular 

transplantation 

 

Phase I Overview 
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·óAdultô stem cells 

·Isolated from fetal brain 

tissue 

·Purified using Ab mediated 

sorting 

·Expanded in a sterile 

process  

·Large cell banks 

manufactured 

·Cryopreserved 

 

Human CNS Stem Cell: HuCNS-SC® 
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Enzymes secreted by stem cells are internalized by 

host mannose 6-phosphate receptor 

CNS Stem Cells: Neuroprotection   

by Enzyme Replacement 

Storage material 

Transplanted 

CNS Stem Cell 

Host Neuron 
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·Open-label (unblinded), uncontrolled 

·Dose escalation: low (n=3) and high (n=3) dose cohorts 

·Six patients 

·Infantile (CLN1) and Late-Infantile (CLN2) NCL 

·Transplantation into multiple cerebral and ventricular sites 

·Immunosuppression: one year post-transplant 

·Primary end-point: Safety 

·Secondary end-point: Preliminary efficacy 

·Data Monitoring Committee oversight 

·Long-term Follow-up Study 

 

Phase I: Study Design 
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·Age 18 months to 12 years 

·Mutation of CLN1 or CLN2 gene 

·Deficient PPT1 or TTP-I enzyme activity 

·Clinical symptoms of INCL or LINCL 

·Moderate/severe cognitive and developmental 

deficits 

·Cerebral mantle thickness >20mm 

·Adequate family support and compliance 

Inclusion / Exclusion Criteria 
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1 month 11 months 

Immunosuppression: 

Tacrolimus and MMF 

Stem cell target dose  

Low: 500 million cells 

High: 1 billion cells 

Neurological Exam,  

Labs, EKG, CXR,   

MRI, EEG, and 

neuropsychological 

battery 

Immunosuppression: 

Tacrolimus 

Neurological Exam,          

CT & MRI, labs 

 

Study Protocol Schema 

Screening 
Stem Cell 

Transplantation 

Evaluations:  

2,3,6,9,12 Months 

Neurological Exam,  

Labs, EKG, CXR,   

MRI, EEG, and 

neuropsychological 

battery 
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Patient Gender CLN  FH Onset age of  

first symptom 

Age at 

transplant 

1 Male CLN2 None 2y;  Behavior 6y 10m 

2 Female CLN1 Sibling 5y; Behavior 8y 2m 

3 Male CLN2 Sibling 1 y; Cognitive 2y 11m 

4 Male CLN2 None 2y;  Cognitive 5y 5m 

5 Male CLN2 Sibling 2y;  Motor 4y 11m 

6 Female CLN1 None 6y; Behavior 9y 4m 

Patient Demographics 
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CALLIER ASUZA G-SCALE 

Baseline Neuropsychological 

Results 

BSID-II  

Chronological Age 

Developmental Age 
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Six subcortical fronto-parietal sites Bilateral ventricular sites 

Total stem cell dose 

Low Dose Cohort: 324-492 million 

High Dose Cohort: 612-941 million  

Stem Cell Transplantation Surgery 
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Post-op day 1 FLAIR-weighted MRI 

Immediate Post-op MRI 
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Patient Total 

cerebral 

cell 

dose  

(10E6) 

Total 

subcortical 

cell dose 

(10E6) 

Total  

ventricular 

cell dose 

(10E6) 

SubC/Vent 

volume 

(mL) 

1 492 301 190 6.03/3.8 

2 324 244 80 5.66/1.87 

3 480 279 201 5.16/3.8 

4 941 572 369 5.5/3.55 

5 931 546 385 4.97/3.5 

6 612 496 115 5.49/1.76 

HuCNS-SC dose 
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Adverse Event Total number 

Immunosuppression level 23 

Seizures 18 

Emesis 12 

URI 9 

Anemia 9 

Fever 7 

Dyspnea 7 

Surgical discomfort 6 

Hypomagnesemia 6 

Rash 5 

Ten Most Common Adverse Events 
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1 2 3 4 5 6 

Fever Dysphagia Respiratory Dysphagia 

Lethargy Dehydration G-Tube 

Fever G-Tube 

Seizure Status 

Seizure Death 

Respiratory 

G-Tube 

Respiratory 

Serious Adverse Events  

(n=16) by Patient 

· All SAE categorized as expected  

· All SAE reported to FDA, DMC, IRB 
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Death: Patient 2 

·8y 2m female with INCL 

admitted with history of 

status epilepticus 

precipitated by viral URI 

eleven months post-op 

- Seizures controlled 

- Negative head CT 

- Negative CSF by LP 



200 bp 

20 

Postmortem Results: Patient 2 

 

·Wt: 735 grams (<1225) 

·Neuronal loss (cortex > 

deep) 

·Granular cytoplasmic 

deposits  

·No focal lesions 

·No atypical cells or 

malignancy    

·No inflammatory 

infiltrates 

 

500 microns  

100 Bp ladder 

200 

100 

Stem cell engraftment: 

 Y Chromosome DNA PCR 
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·Function over 12 month follow-up c/w NCL  

·No significantly altered focal or global 

performance 

·Seizure pattern, EEG consistent with NCL 

Patient CN Strength Gait Reflexes Babinski 

1 Intact 4         4 AT       NA -/+         /+ + 

2 Intact 4         3 AT       NA   +          ++ + 

3 Intact 5         4 AT       NA  -           N + 

4 II 4         3 NA       NA ++       ++ + 

5 II 4         3 NA       NA +          + + 

6 II 5         5 A       A N          N + 

Neurological Function 

AT = Ataxic   NA = Non-ambulatory 
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Post-transplant Neuropsychological 

Assessments 
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Callier Asuza G-Scale BSID-II 
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·Diffuse, progressive cerebral atrophy 

·Surgery related findings 

- Minor transient signal changes in some sites 

·Single persistent signal change in 1/48 CNS 

injections 

- Minor increase in extra-axial fluid related to 

atrophy 

·No hemorrhage  or edema 

·No cyst or mass effect 

·No ventricular abnormalities or hydrocephalus  

Brain MRI 
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Phase I: Trial Summary 

·Safety: Stem cell dose, surgery, IS well-tolerated 

·Regulatory imperative limited Phase I testing to 

patients with advanced disease 

·Altering disease progression/neuropsychological 

function in such advanced cases not expected  

·Efficacy observations consistent with stage of 

disease 

·Two patients with less advanced disease,less atrophy 

had most stable neuropsychological results 

·Postmortem: Stem cell survival and no cellular 

atypia 



·Post-Phase I observational study over four years 

- Annual clinical evaluation 

- Continued SAE reporting 

·Total of 7 SAEs to date: all expected 

- Two deaths consistent with NCL progression 

·Post-transplant survival: 131wks (Pt. #5) and 

178wks (Pt.#1)  

·Final autopsy results pending 

- Three remaining patients in LTFU Study 


