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ChinaSCINet Clinical Trials  
 
 
Oral Lithium Phase I Safety Trial  (CN101 Trial)  
 
Animal studies have found that lithium can enhance the proliferation and neuronal differentiation of neural 
progenitor cells in the spinal cord.  Lithium may use as potential drug to treat spinal cord.  Although lithium 
has been used for treating manic depression for many years, the safety and pharmacokinetics of lithium in 
spinal cord injury patients remain unknown.  The renal, endocrine and metabolic functions of patients 
suffered from spinal cord injury may differ from normal population.  ChinaSCINet and the University of Hong 
Kong conducted the phase 1 CN101 trial to evaluate the safety and pharmacokinetics of lithium in chronic 
spinal cord injury patients.   
 
A total of 20 chronic spinal cord injury subjects were recruited at the MacLehose Medical Rehabilitation Center.  
Oral lithium carbonate was given by careful dosage titration to reach and maintained serum lithium level 
0.6-1.2mM for 6 weeks.  A wide range of lithium doses was found for patients to reach the therapeutics 
serum lithium level.  Once the desirable dose was achieved in individual, the dose maintained constant in the 
rest of the treatment period.  Patients reported side effects on nausea and vomiting which were generally 
tolerable.  Most of the side effects occurred during the first week of lithium dose titration period and 
decreased with time.  After 6 week course of oral lithium, the patients were followed for 3 months.  Results 
on blood and biochemistry parameters and vital signs remained stable.  No lithium related severe adverse 
event was documented.    

This phase 1 clinical trial is the first report indicating the safety of 
lithium in chronic spinal cord patients.  The results have been 
published in the Journal of Spinal Cord entitled άA three month, 
open-label, single arm trial evaluating the safety and pharmacokinetics 
of oral lithium in patients with chronic spinal cord injuryέ in June 2010.  
 
 
Oral Lithium Phase II Efficacy Trial ( CN102a)  
 
After carried out initial phase 1 open-label lithium trial and showed the 
safety of oral lithium in patients with spinal cord injury, ChinaSCINet 
began this Phase 2 lithium trial (CN102a) to assess the efficacy of 
lithium on the changes in the neurological scores of the chronic spinal 
cord injury.    
 

A total of 40 chronic spinal cord injury subjects were recruited at the China Rehabilitation Research Center in 
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Beijing.   Patients were randomized into either oral lithium carbonate treatment group or placebo group for 6 
weeks course of testing products.  The trial was double-blinded, i.e. neither the patients nor the doctors knew 
the individual received which drug.  To mask the identity of the treatment during the placebo dosage titration, 
we provided dummy serum lithium values from the Phase I trial to the investigators for them to decide on the 
dose adjustment.  Patients were followed for 6 months to monitor the changes in the motor and sensor 
scores as well as other parameters included functions, spasticity and pain.  The study has completed 6 
months follow-up and the results are undergoing statistical analysis.  Preliminary results suggest no beneficial 
locomotor and sensory improvements are detected in the lithium treated group; however, the patients in the 
treatment group reported significantly reduce of pain after 6 weeks of oral lithium.          
 
 
Safety and Feasibility of Umbilical Cord Blood Cell Transplant Trial ( CN102b)  
 
The clinical trial CN102b "Safety and Feasibility of Umbilical Cord Blood Cell Transplant into Injured Spinal 
Cord: an Open-Labeled, Dose-Escalating Clinical Trial" was launched in Jan 2010 and is now open for subject 
recruitment at both Queen Mary Hospital and Prince of Wales Hospital.   
 
The trial details have been posted on http://clinicaltrials.gov/ct2/show/NCT01046786.  Briefly, the trial will 
recruit 20 subjects with chronic spinal cord injury at C5 and T10 levels inclusive (chronic is defined as more 
than one year after injury with stable neurological function); who are classified on the ASIA Impairment Scale 
ŀǎ ! όάŎƻƳǇƭŜǘŜέ ǎǇƛƴŀƭ ŎƻǊŘ ƛƴƧǳǊȅύΤ ǿƘƻ Řƻ ƴƻǘ ƘŀǾŜ ǎƛƎƴƛŦƛŎŀƴǘ ŎƻƴǘǊŀƛƴŘƛŎŀǘƛƻƴǎ ǘƻ ǘƘŜ ǎǳǊƎŜǊȅΣ 
methylprednisolone or lithium; and for whom an umbilical cord blood unit that matches at least 4:6 human 
leukocyte antigens (HLA) can be identified and provided. The institutional review boards (IRB) of HKU and 
CUHK, and Hong Kong Department of Health have approved the trial.   
 
The subjects will be assigned into five treatment groups and four subjects for each group.  The first three 
groups will receive respectively 4, 8, and 16µliters of 100,000 HLA-matched mononuclear cells/µliter.  Cells 
will be transplanted by four injections 3mm-deep into dorsal root entry zones of spinal cord above and below 
the injury site. The fourth group will receive the highest safe transplant volume plus an intravenous bolus of 30 
mg/kg methylprednisolone to improve the survival of transplanted cells. The fifth group will receive the 
transplant, methylprednisolone, and a 6-week course of oral lithium carbonate titrated to serum levels of 0.6 
to 1.0 mM.  Lithium stimulates the cell growth, produces growth factors and hence stimulates regeneration.  
After the treatment, the subjects will be followed up for 1 year to monitor safety parameters and changes of 
neurological functions.  
 
StemCyte, a US cord blood bank, will donate the HLA-matched human umbilical cord blood cells. The units 
have been tested extensively to rule out diseases. A highly-certified U.S. laboratory will thaw, isolate, and 
purify mononuclear cells from the units. These cells include CD34+ and CD133+ stem cells in umbilical cord 
blood. The cells will be shipped to Hong Kong without culturing or growing of the cells.  
 
The trial aims to assess the feasibility and safety of transplanting umbilical cord blood cells into the spinal cord 
in subjects with chronic spinal cord injury. The trial is based on data from multiple animal studies indicating 
that umbilical cord blood mononuclear cells (UCBMC) transplanted into spinal cord are well-tolerated can 
improve function in animals after spinal cord injury.  Methylprednisolone may increase the survival of 
transplanted cells and lithium stimulates umbilical cord blood mononuclear cells to produce growth factors 
(neurotrophins) that stimulate regeneration in the spinal cord.  Based on the results of this phase I/II trial, a 
phase III trial will be decided and planned to evaluate the efficacy of umbilical cord blood mononuclear cells 
with and without methylprednisolone and lithium. 
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Conferences & Workshops 
 
The International Conference of Stem Cells & Regenerative Medicine for Neurodegenerative 
Diseases, April 2010  
 
ChinaSCINet, Buddhist Tzu Chi General Hospital, Tzu Chi 
University, Bedford Stem Cell Research Foundation and W.M. 
Keck Center Collaborative Neuroscience at Rutgers 
University co-organized and held the international 
conference in Hualien, Taiwan on 22-24 April, 2010.  The 
meeting focused on the recent advances in stem cell 
research, translational research in regenerative medicine, 
cell therapy and clinical trials. Top overseas and Taiwan 
researchers and clinicians in the field of stem cell research 
and regenerative medicine talked of their latest works and 
results.  

 
In the session of recent advances in stem cell research, Dr. Ann 
Kiessling from the Harvard Medical School talked the importance of 
pluripotency in neuronal differentiation.  Dr. Steve Stice from the 
University of Georgia presented the conditions to produce uniform 
human neural progenitors from embryonic stem cells and to induce 
pluripotent stem cells. These conditions for guided differentiation of 
all pluripotent stem cells into neural progenitors allow increased use 
of pluripotent derived progenitors in drug discovery and future cell 
therapy applications. 

 
In the session of translational research in regenerative medicine, Dr. Henrich Cheng from the Taipei Veterans 
General Hospital showed transplanting of size-sieved stem cell compositing with fibrin glue into the rat brain 
after middle cerebral artery occlusion reduced the volume of infract brain and improved functional recovery in 
the animal.  Dr. Dah-Ching Ding presented the research on human umbilical cord mesenchymal stem cells 
supported a continuously sustained culture of human embryonic stem cell without teratoma formation.   Dr. 
Yi Ren talked the role of macrophage migration inhibitory factor (MIF) in control of teratoma development 
after embryonic stem cells transplantation.   
 
In the cell therapy and clinical trials session, Dr. Osamu Honmou from Sapporo Medical University School of 
Medicine presented the results of phase I clinical trial in intravenous transplant of bone marrow derived 
autologous mesenchymal stem cells into twelve stroke patients.  The results showed the autologus 
mesenchymal stem cell transplant was feasible and safe and showed functional recovery in patients with 
cerebral infracts.  Dr. Ivar Mendez from Dalhousie University presented the clinical trial results on fetal 
ŘƻǇŀƳƛƴŜǊƎƛŎ ŎŜƭƭ ǘǊŀƴǎǇƭŀƴǘŀǘƛƻƴ ŦƻǊ tŀǊƪƛƴǎƻƴΩǎ ŘƛǎŜŀǎŜΦ  IŜ ǎƘŀǊŜŘ Ƙƛǎ ŜȄǇŜǊƛŜƴŎŜ ƛƴ ǊŜŦƛƴƛƴƎ ŀƴŘ ƻǇǘƛƳƛȊƛƴƎ 
the key methodological elements, such as cell preparation, surgical delivery, graft survival, fiber outgrowth and 
immunosuppression with fetal neural transplantation.   
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Dr. Wise Young presented the oral lithium clinical trial results on 
patients with spinal cord injury.  Lithium did not show significant 
improvement in motor or sensory scores, but unexpectedly reduced 
severe neuropathic pain in patients and the effect lasted for months 
after discontinuation of the drug. 

  
Dr. Alok Sharma from LTMG Hospital & LTM Medical College and 
NeuroGen Brain & Spine Institute presented the autologous bone 
marrow stem cells transplant in the treatment of a wide range of 

diseases in India.  These diseases included spinal cord injury and varies incurable neurological disorders such 
as multiple sclerosis, motor neuron disease, muscular dystrophy, cerebral palsy, stoke and miscellaneous.   
The preliminary results showed that autologous bone marrow derived stem cell implanted intrathecally is a 
relatively safe and potentially beneficial form of therapy.  However, long term follow-up is essential to 
monitor the delayed side effects. 

 
Apart from that, Dr. Waisang Poon from The Chinese University of Hong Kong presented the rationales and 
details of ChinaSCINet clinical trial CN102b "Safety and Feasibility of Umbilical Cord Blood Cell Transplant into 
Injured Spinal Cord: an Open-Labeled, Dose-Escalating 
Clinical Trial" during the conference.  Finally, Dr. 
Edward Wirth talked of the preclinical study of the 
efficacy and safety of transplanting GRNOPCI (embryonic 
stem cells differentiated to oligodendrocyte precursors), 
the therapeutic product of the Geron for the treatment 
of spinal cord injury.  

 
This international conference held successfully leading 
to a fruitful exchange of scientific ideas and 
achievements in the field of stem cell research and 
regenerative medicine in brain and spinal cord injuries.   

 
 

Information session of CN102b clinical trial study , January 2010 
 

The clinical trial CN102b "Safety and Feasibility of Umbilical Cord 
Blood Cell Transplant into Injured Spinal Cord: an Open-Labeled, 
Dose-Escalating Clinical Trial" has been approved by the 
institutional review boards (IRB) of HKU and CUHK, and Hong Kong 
Department of Health. It is now open for subject recruitment. The 
trial details have been posted on 
http://clinicaltrials.gov/ct2/show/NCT01046786.  Briefly, the trial 
will recruit 20 subjects with chronic spinal cord injury at C5 and T10 
levels inclusive; who are classified on the ASIA Impairment Scale as 
! όάŎƻƳǇƭŜǘŜέ ǎǇƛƴŀƭ ŎƻǊŘ ƛƴƧǳǊȅύΤ ǿƘƻ Řƻ ƴƻǘ ƘŀǾŜ ǎƛƎƴƛŦƛŎŀƴǘ 
contraindications to the surgery, methylprednisolone or lithium; 

and for whom we can find an umbilical cord blood unit that matches at least 4:6 human leukocyte antigens 
(HLA). 
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An information session of the study was held in MacLehose Medical Rehabilitation Centre on 16 Jan 2010. Dr 
Gilbert Leung and Dr Yat-wa Wong from The University of Hong Kong, Prof. Wai-sang Poon from The Chinese 
University of Hong Kong, and Prof. Wise Young from ChinaSCINet introduced the rationales and details of 
clinical trial, answered the queries and gave some advices to more than 30 patients, and their relatives and 
friends. Some of the participants were interested and have been recruited in this clinical study.  
 
 
Annual Congress for the World Academy for Multidisciplinary Neurotraumatology  & 
ChinaSCINet Investigator Meeting, November 2009   
 
The Chinese University of Hong Kong hosted the Annual 
Congress for the World Academy for Multidisciplinary 
Neurotraumatology in conjunction with ChinaSCINet, 
HKSCIFund and the Hong Kong neurosurgical society in 
Hong Kong on 12-14 November 2009.  The themes for 
this conjoint congress were brain and spinal cord injuries. 
More than 150 basic and clinical scientists, 
neuropsychologists, neurosurgeons and neurologists, 
neuro-urologists and neuro-rehabilitation professionals 
from all three continents: Asia-Australasia, Europe and 
North America, were invited to come to this 
multidisciplinary academicians congress to share their 
clinical and research experience.  

 
During the congress, Dr. Shi-qing Feng from Tianjin Medical University General Hospital presented his study on 
the treatment of spinal cord injury with lithium and autologus activated Schwann cells (AASCs) in rats. The 
results showed that AASCs survived and kept active after transplant that guided the regeneration of neurofibril 
and promoted the recovery of the paralyzed lower extremity after spinal cord injury.  AASCs followed by 
lithium for 1 week is suggested to have better recovery of spinal cord injury. 

 
For neuro-rehabilitation, Prof. Hui Zhu from Clinical Center for Spinal 
Cord Injury Chengdu Army Kunming General Hospital introduced their 
intensive rehab training program.  It aims at stimulating the function of 
the remaining nerve fibers to the greatest degree, enabling patients to 
regain locomotor function. The training procedures are in sequential 
includes sitting and rolling the wheelchair; standing with the assistance 
of therapist to support and lock the knee; standing with the support of 
weight support device; walking with the assistance of therapist to lock 
the knee; walking with the weight support device; walking with the 

lightweight 4-point walker; walking with a pair of crutches; walking with a cane; walking with the support and 
walking up-stair and down-stair.  Over 1600 patients have been trained with the intensive rehab program and 
illustrated the extensive improvement of the locomotor function.  

 
In addition, Prof Gong Ju from The Forth Military Medical University talked of the clinical result on the early 
neurological intervention of spinal cord contusion on 30 ASIA-A patients. Orthopedic treatment and internal 
fixation of vertebra and bilaterial laminectomy for epidural decompression were followed directly by 
neurosurgical management, including arachnoid adhesion separation and debridement of spinal cord necrotic 
tissue with concomitant intramedullary decompression. Intensive rehabilitation started 17 days after the 
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operation.  With the treatment program, all patients regained some degree of walking ability.  40% were 
able to walk with a wheeled weight support and help in stabilizing the weight bearing knee joint while 43% 
were able to walk with a pair of crutches, a stick or without any support. An optimal operation time window 
was identified at 4-14 days after injury. 

 
Dr. Jian-jun Li from China Rehabilitation Research Center presented the preliminary results of CN102a oral 
lithium efficacy trial.  Forty chronic spinal cord patients were recruited to investigate the efficacy and safety of 
6-weeks oral lithium.  The outcomes on neurological changes scores, spasticity and pain score between the 
treatment group and control group up to 6 months were analyzed and compared. 

 
Finally, Prof. Wise Young summarized the current status of spinal 
cord injury research. Many independent laboratories have 
transplanted different cells, include Schwann cells, olfactory 
ensheathing glial (OEG) cells and umbilical cord blood mononuclear 
cells (UCBMC) into the spinal cord and showed that these cells 
facilitate regeneration.  Meanwhile, several clinical groups have 
transplanted fetal OEG cells into hundred of patients in China.  The 
transplants appear to produce rapid and significant sensory 
improvements but relatively modest motor improvement, possibly 
because the cells are not immune-matched and are 
immune-rejected.  UCBMC can be HLA matched is a source of cells to treat SCI.  Several laboratories have 
reported beneficial effects of UCBMC in animal spinal cord injury models and lithium is found to stimulate 
spinal cord regeneration and neural stem cells proliferation.  Therefore, phase I/II/III clinical trials are 
proposed in China and the U.S. to test the safety and efficacy of lithium and and HLA-matched UCBMC 
transplants. 

 
During the post congress symposium, a ChinaSCINet Investigator Meeting was held. Over twenty investigators 
from the Network centers gathered in Hong Kong to review the preliminary result on the Phase II lithium 
efficacy study and to plan the future clinical studies.  
 
 
Spinal Cord Injury Outcome Assessment Workshop , April 2009  
 
On 24 April, 2009, ChinaSCINet and HKU-SCIF held a clinical 
outcome measures workshop in Beijing.  During this meeting, 
Ms. Mary Schmidt Read from Thomas Jefferson University and 
Magee Rehabilitation Hospital taught the class about the 
WISCI (Walking Index of Spinal Cord Injury) and Malka 
Itzkovich from Tel Aviv University introduced the SCIM (Spinal 
Cord Independence Measure).    

 
SCIM at present is the only comprehensive rating scale that 
measures the ability of patients with spinal cord lesions to 
perform everyday tasks according to their value for the patient.  Despite of intercultural differences, findings 
of the international multicenter study supports the validity and reliability of the third, the latest version. SCIM 
can be used in patients with the spinal cord injury for ability assessment, as a compact guide for determining 
the treatment goals and for outcome assessment following interventions designed to promote recovery.   
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At least 50% or more of individuals who survive with spinal 
cord injury will have incomplete injuries and many of them 
have the potential to walk at community distances which is 
200 feet at discharge.   Advances in drugs, rehab training 
and potential cell transplant treatment in the future, more 
people with incomplete and complete injuries may re-gain 
the walking function.  The WISCI scale is an international 
multicenter validated outcome measure on the walking 
function which will have utility in current and future studies 
that evaluate drugs and medical interventions.   

 
ChinaSCINet is adopting both of these outcome measures in the clinical studies.  During the workshop, Dr. 
Wise Young summarized and updated the clinical trial progress and presented the rationale of the umbilical 
cord blood mononuclear cell transplant and lithium treatment of spinal cord injury.  Dr. John Chen 
summarized the issues arose from the multicenter observation studies.  Investigators from most of the 
ChinaSCINet centers have attended the training.   
 

 
Surgical & Rehabilitation Workshop , April  2009 
 
In 2008, a paper published in the Chinese Medical Journal 
reported the study conducted in the Clinical Center for Spinal 
Cord Injury, PLA Kunming General Hospital that the intradural 
decompression at 2 to 65 days after injury accompanied with 
intensive walking program markedly improved locomotor 
function in 30 patients with complete spinal cord injuries.      

 
Co-organized by ChinaSCINet and Kunming General Hospital, a 
group of neurosurgeons and rehabilitation doctors from US, 
Hong Kong and Taiwan participated in the workshop which was 
held in April 2009 in Kunming, China.   

 
During the workshop, the neurosurgeons observed the two 
myelotomy operations on the subacute spinal cord injuries 
which were demonstrated by Dr. Liu Yan Sheng and Dr. Feng 
Ya Ping of the Kunming General Hospital. Meanwhile, the 
rehabilitation physicians observed the intensive walking 
program that was developed by the Kunming General hospital. 
After the demonstrations, a meeting on optimal rehabilitation 
procedure that is affordable and feasible for the clinical trial 
of potential regenerative therapies of spinal cord injury for 
North American Spinal Cord Injury Network (NASCINet) 
centers was held and the consensus was reached. 

 
Through the workshops, ChinaSCINet is successfully bridging up the people in the field between China and rest 
of the world for the experiences and new treatments in surgical and rehabilitation of spinal cord injury. 
 

 


