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 Neuralstem Inc. (CUR-NASDAQ)      

Current Recommendation Outperform

 

Prior Recommendation N/A

 

Date of Last Change 05/01/2012

   

Current Price (05/14/12) $0.95

 

Target Price $3.00

      

INITIATION 

SUMMARY DATA  

Risk Level Above Average

 

Type of Stock Small-Growth

 

Industry Med-Biomed/Gene

                       

We are initiating coverage of Neuralstem Inc. with an 
Outperform rating. We believe the company s dual-
technology platform focused on cell therapy and traditional 
pharmaceutical products provides investors with the best of 
both worlds  an early-stage investment in a potentially 
revolutionary pipeline in regenerative medicine and an 
attractive and under-valued small molecule pipeline we think 
is sure to attract interest from larger pharmaceutical partners 
given the novel mechanism of action and broad application 
potential into multiple indications.  

We believe Neuralstem should be trading with a market value 
of $225 million based on our sum of parts valuation. This 
equates to a target of $3.00 per share. 

52-Week High $1.82

 

52-Week Low $0.89

 

One-Year Return (%) -34.46

 

Beta 0.99

 

Average Daily Volume (sh) 51,169

   

Shares Outstanding (mil) 55

 

Market Capitalization ($mil) $53

 

Short Interest Ratio (days) 14.59

 

Institutional Ownership (%) 3

 

Insider Ownership (%) 8

   

Annual Cash Dividend  $0.00

 

Dividend Yield (%)  0.00

   

5-Yr. Historical Growth Rates 

 

    Sales (%) N/A

 

    Earnings Per Share (%) N/A

 

    Dividend (%)   N/A

   

P/E using TTM EPS N/A
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P/E using 2013 Estimate N/A
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ZACKS ESTIMATES  

Revenue  
(In millions of $)  

Q1 Q2 Q3 Q4 Year  
(Mar) (Jun) (Sep) (Dec) (Dec) 

2011 0 A 0 A 0.1 A 0.3 A 0.4 A 
2012 0.2 A 0 E 0 E 0 E 0.2 E 
2013     0 E 
2014     0 E  

Earnings per Share 
 (EPS is operating earnings before non-recurring items)  

Q1 Q2 Q3 Q4 Year  
(Mar) (Jun) (Sep) (Dec) (Dec) 

2011 -$0.07 A -$0.08 A -$0.07 A -$0.05 A -$0.26 A 
2012 -$0.05 A -$0.06 E -$0.06 E -$0.06 E -$0.23 E 
2013     -$0.24 E 
2014     -$0.24 E 
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     WHAT S NEW   

Initiating Coverage

  
We are initiating coverage of Neuralstem Inc. with an Outperform rating and $3.00 price target. We believe the 
company s dual-technology platform focused on cell therapy and traditional pharmaceutical products provides 
investors with the best of both worlds  an early-stage investment in a potentially revolutionary pipeline in 
regenerative medicine and an attractive and under-valued small molecule pipeline we think is sure to attract interest 
from larger pharmaceutical partners given the novel mechanism of action and broad application potential into 
multiple indications.  

Revolutionary Cell Therapy Platform

  

Neuralstem s cell therapy technology enables the isolation and large-scale expansion of human neural stem cells 
from all areas of the developing human brain and spinal cord. Neuralstem s technology was created to assist the 
body in producing new cells to replace malfunctioning or dead cells as a way to treat disease and injury. The 
company s preclinical research shows these cells both help create new circuitry (neurogenesis) and express factors 
that protect existing cells (neuroprotective). We believe this platform may be useful in treating many diseases and 
conditions of the central nervous system (CNS) and neurodegenerative disorders. The lead development programs 
are currently focused on amyotrophic lateral sclerosis (ALS) and spinal cord injuries (SCI).  

A Novel Small Molecule For Free

  

Given the current market capitalization at only $56 million, we think there is little to no value being assigned to the 
company s novel oral small molecule platform. Neuralstem has developed the ability to screen and test small 
molecules on living human neurons in vitro. The company s research into hippocampal atrophy as it relates to 
neurodegenerative diseases such as major depressive disorder (MDD) and Alzheimer s disease (AD) has allowed 
the company to be granted patents on four first-in-class chemical entities.   

The first of these oral small molecule compounds to enter human clinical testing is NSI-189. Preclinical data 
suggests that NSI-189 significantly stimulates the generation of new neurons (neurogenesis) in vitro and in animal 
models. The data demonstrates clear evidence of increased hippocampal volume in animals with a model of 
depression. Neuralstem believes NSI-189 has the potential to reverse the hippocampal atrophy associated with 
major depressive disorder and other related disorders, and to restore fundamental brain physiology. NSI-189 has 
the potential to address directly the pathology of the disease itself. This is a major paradigm shift from the traditional 
oral serotonin or norepinephrine molecules currently approved to treat depression and bipolar disorder.   

Sum-Of-Parts-Value

   

We see three core parts to the valuation at Neuralstem: the cell 
therapy platform, the floating cannula device used to inject the 
cells into the spine, and the small molecule platform. We have 
arrived at values for each of these components using net 
present value (NPV) of future projected cash flows.   

We believe Neuralstem should be trading with a market value 
of $225 million. Factoring in the current share count (54.1 
million basic) plus warrants and options that are in the money 
or near in the money, along with a dilutive financing to take 
place in the third quarter 2012, we believe the shares are fairly 
valued at $3.00. We would be long-term buyers at today s 
valuation.   
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INVESTMENT THESIS   

Stem Cell Backgrounder

  
Stem cells are a class of biological undifferentiated cells with the potential to divide and differentiate into diverse 
range of specialized cell types in the body, including additional stem cells. Stem cells have two important 
characteristics that distinguish them from other cells:  

 
Firstly, they are not specialized to do specific jobs. Instead, under certain conditions, they can differentiate 
(potency) to assume the various functions needed in the body, specialized or unspecialized.  

 

Secondly, they can reproduce (self-renew) in large numbers while still remaining undifferentiated.   

It is the combination of these two above characteristics that provide stem cells with their tremendous therapeutic 
promise for a wide range of degenerative diseases. Stem cells offer unique advantages over small molecule drugs 
for treating disease because of their ability to target multiple pathways with ideal physiological characteristics. And 
because of their ability to repair and replace damaged tissue, stem cells offer hope beyond simple treatment of a 
disease, to curing disease, even in instances where the body s own ability has been severely damaged or lost due 
to disease presence.    

Differentiate & Self-Renew

  

There are two mechanisms by which stem cells self-renew:   

 

Obligatory Asymmetric: The process by which one stem cell divides into one father cell that is identical to the 
original stem cell, and another daughter cell that is differentiated. 

 

Stochastic Differentiation: The process by which one stem cell develops into two differentiated daughter cells.  

  

                              A = Stem cell 
                              B = Progenitor Cell 

                              C = Differentiated Cell 

  

Potency specifies the differentiation potential (the potential to differentiate into different cell types) of the stem cell. 
There are a number of different cell potency types:  

 

Totipotent (also known as omnipotent ) stem cells can differentiate into embryonic and extra-embryonic cell 
types. Such cells can construct a complete, viable organism. These cells are produced from the fusion of an 
egg and sperm cell (zygote). The cells produced by the first few divisions of a zygote are totipotent. 

 

Pluripotent stem cells are the descendants of totipotent cells and can differentiate into nearly all cells, i.e. cells 
derived from any of the three germ layers (mesoderm, endoderm, and ectoderm). 

 

Multipotent stem cells can differentiate into a number of cells, but only of a closely related family of cells. 

 

Oligopotent stem cells can differentiate into only a few cells, such as lymphoid or myeloid stem cells.  

 

Unipotent cells can produce only one cell type, their own, but have the property of self-renewal which 
distinguishes them from non-stem cells (e.g. muscle stem cells). 
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Stem cells can be taken from a variety of sources, including fetal tissue, umbilical cord blood, bone marrow, and 
adipose tissue. Additionally, Stem cells can be artificially grown in the laboratory and transformed into specialized 
cell types with characteristics consistent with cells of various tissues and systems. There are several types of stem 
cells found naturally in the body.  These include, among others, hematopoietic stem cells (HSC) that are found in 
bone marrow and give rise to all blood cell types, mammary stem cells that provide the source for growth of the 
mammary gland during puberty and gestation, endothelial stem cells which give rise to new blood vessels, 
mesenchymal stem cells (MSC) that may differentiate into a variety of tissues, and neural stem cells (NSC) that can 
be differentiated into neuronal and glia cells.   

Stem cells are also capable of secreting a large number of growth factors including: hepatocyte (HGF), placental 
(PGF), transforming factor-  (TGF ), fibroblast (FGF), vascular endothelial (VEGF), and granulocyte / macrophage 
colony stimulating factors (GM-CSF). Analysis of these growth factors and proteins suggest a strong active role in 
neovascularization and angiogenesis (the growth of new vessels). The underlying hypothesis for using stem cells is 
that they have the potential to regrow or repair almost any type of damaged tissue found inside the body. This has 
enormous potential for applications in the medical community.  

Adult vs. Embryonic

  

In mammals, there are two broad types of stem cells: embryonic stem cells that are isolated from the inner cell 
mass of blastocysts (day 4-5 of fertilization consisting of 50-150 cells), and adult stem cells that are found in various 
tissues such as bone marrow or adipose fat.   

Embryonic stem cells (ESCs) are pluripotent and can develop into over 200 differentiated cell types. However, 
research on ESC requires the use (destruction) of a fertilized egg that, under the right circumstances, has potential 
to develop into a human. This creates a significant ethical dilemma in the use of ESC. As such, most research to 
date using ESC has been with mouse embryonic stem cells. There are currently no approved treatments using 
embryonic stem cells. The first human trial was approved by the U.S. Food and Drug Administration in January 
2009 at Geron Corp. However, Geron did not start the trial, for spinal cord injury, until October 13, 2010. Work by 
Geron in this area has since been discontinued.   

Besides ethical issues, ESCs carry risk of teratoma (an encapsulated tumor) if not correctly differentiated following 
injection. Differentiating the cells to create a therapeutic benefit while avoiding transplant rejection remains a 
challenge even today. Many nations currently have moratoria on either ESC research or the production of new 
embryonic stem cell lines. Nevertheless, because of their combined abilities of unlimited expansion and 
pluripotency, embryonic stem cells remain a theoretically potential source for regenerative medicine.    

Adult stem cells (ASCs) are rare cells found in the body that have a limited ability to differentiate into cells with 
specific functions. While these stem cells do not require use or destruction of a fertilized egg or extensive 
manipulation of gene expression, they are hard to extract and generally proliferate poorly compared to ESCs. Still 
however, most ASCs are Multipotent and have been used successfully for many years to treat leukemia and related 
bone/blood cancers through bone marrow transplants. ASC are also being used to treat tendon and ligament 
damage. Several companies are pursuing late-stage development programs using ASCs for human therapeutics.  

Certainly, the use of ASCs in research and the development of therapeutics are not as controversial as the use 
of embryonic stem cells, because the production of adult stem cells does not require the destruction of an embryo. 
And, use of autologous stem cells virtually eliminates the risk of transplant rejection.   

An extremely rich source for adult mesenchymal stem cells (MSC) is the developing tooth bud of the mandibular 
third molar. The stem cells eventually form enamel (ectoderm), dentin, periodontal ligament, blood vessels, dental 
pulp, nervous tissues, and a minimum of 29 different end organs. Extraction is relatively easy, and researchers 
believe that these will probably constitute a major source of cells for personal banking, research and current or 
future therapies. These stem cells have been shown capable of producing hepatocytes.  

There is a lesser-known third class of stem cells, Fetal-Derived Stem Cells (FDSC), which is the source of 
Neuralstem s development platform. FDSC have outstanding mitotic capacity with potential for both differentiation 
and self-renewal. FDSC are obtained from terminated pregnancies (post abortion) and no longer have potential to 
develop into a human being. However, some states still have a moratorium on the use of aborted (living or non-
living) fetuses for research. Neuralstem has sourced a significant supply of fetal-derived stem cells from one single 
donor  enough to last the company through all currently planned clinical programs.  
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The Neuralstem Platform

  
Neuralstem s technology enables the isolation and large-scale expansion of human neural stem cells from all areas 
of the developing human brain and spinal cord. The company is currently focusing its efforts on replacing damaged 
/ malfunctioning or dead neural cells with fully functional ones that may be useful in treating many diseases and 
conditions of the central nervous system (CNS) and neurodegenerative disorders including: Alzheimer's disease 
(AD), Parkinson's disease (PD), Multiple Sclerosis (MS), Amyotrophic lateral sclerosis (ALS), depression, and 
spinal cord injuries (SCI). We see a large and attractive target population for such therapies:  

Disease U.S. Population 
Amyotrophic Lateral Sclerosis (ALS) 30,000 
Huntington s Disease 15,000 
Multiple Sclerosis (MS) 2.5 Million 
Parkinson s Disease (PD) 1.0 Million 
Alzheimer s Disease (AD) 4.5 Million 
Spinal Cord Injury (SCI) 250,000 
Depression 15.0 Million 
Schizophrenia 2.5 Million 
Stroke 6.5 Million 

   

Source: Neuralstem 2011 Form 10K  

The company owns or has exclusive license to 25 patents and 29 patent applications pending worldwide in the field 
of regenerative medicine and cell therapy. Two issued core patents entitled: (i) Isolation, Propagation, and Directed 
Differentiation of Stem Cells from Embryonic and Adult Central Nervous System of Mammals; and (ii) In Vitro 
Generation of Differentiated Neurons from Cultures of Mammalian Multipotential CNS Stem Cell contain claims 
which cover the process of deriving the cells as well as the cells created from this process.  

Many of the above diseases arise from the loss or malfunction of specific cell types in the body. Neuralstem s 
technology was created to assist the body in producing new cells to replace malfunctioning or dead cells as a way 
to treat disease and injury. The company s preclinical research shows these cells both help create new circuitry 
(neurogenesis) and express factors that protect existing cells (neuroprotective):  

  

Research published in June 2009 in the Journal of Comparative Neurology (514(4):297-
309) concludes that human neural stem cell (hNSC) grafts ameliorate motor neuron 
disease in SOD1 transgenic rodents, to an advanced degree of structural integration, via 
functional synapses, of differentiated human NSCs into the segmental motor circuitry.  

 

Research published in February 2007 in PLoS Medicine (4(2):e39) concludes that hNSC 
grafts can show substantial neuronal differentiation in the normal and injured adult spinal 
cord with good potential of integration into host neural circuits.  

 

Research published in August 2006 in Stem Cells (24(8):1976-85) concludes that hNSC 
grafts differentiated extensively into neurons that began to establish networks with host 
nerve cells, including alpha-motor neurons.  

Neuralstem stem cells are regionally-derived from highly mitotic fetal tissue and grown in the company s cGMP 
manufacturing facility. The company has designed protocols to identify and maximize the sourcing process. 
Neuralstem has shown these cells have the ability to self-propagate approximately 60 times (generations), meaning 
one stem cell can produce over a billion-billions of progeny cells (2^60 = 1.15 x 1018). Accordingly, Neuralstem has 
sourced enough neural stem cells from one single donor to support all ongoing and planned clinical trials. And from 
a regulatory standpoint, these cells are comparable to adult stem cells.  

However, unlike other stem cell technologies, Neuralstem is growing regionally specific cells that are already suited 
to the task prescribed to them once transplanted into the area of damage  be it the brain or spinal cord. These 
physiologically relevant sells are not reprogramed, have no oncogene, no forced evolution, and use no chemical 
reagents or feeder cells. In spinal cord indications, for instance, the company will be using human spinal cord stem 
cells only. The cells also do not become any cell other than that to which they are designed, virtually eliminating risk 
of teratoma or rejection. The cells contain little to no immunogenicity. The cells are either proliferating (multiplying) 
or differentiating (specializing), and Neuralstem can control the proliferation or differentiation process by using 
mitogen growth factors, bFGF or FGF-2, during the isolation, culturing and harvesting process.  
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Neuralstem has demonstrated its cells can differentiate into neurons and glial cells, with approximately 95% survival 
following injection. Once the cells are injected, data show they have been found to be highly integrative, while 
exhibiting both neuroregenerative and neuroprotective properties. This is suggestive of significant utility in many of 
the neurodegenerative diseases noted above.  

Clinical Application  Amyotrophic Lateral Sclerosis

  
Neuralstem s lead development program is for Amyotrophic Lateral Sclerosis (ALS), also known as Lou Gehrig s 
disease after the famous New York Yankee first baseman was diagnosed with the disease in 1939, and passed in 
1941at the age of only 37.    

ALS Background

  

ALS is a rapidly progressive neurodegenerative disease characterized by weakness, muscle atrophy and twitching, 
spasticity, dysarthria (difficulty speaking), dysphagia (difficulty swallowing), and respiratory compromise. The 
disease is almost always fatal, typically due to respiratory compromise or pneumonia, in two to four years. Initial 
symptoms of ALS include weakness and/or stiffness followed by muscle atrophy in the arms and legs. This is often 
followed by slurred speech or difficulty swallowing, and loss of tongue mobility. Approximately a third of ALS 
patients also experience pseudobulbar affect (uncontrollable emotions). As the disease progresses, worsening 
dysphagia and respiratory failure leads to death. A small percentage of patients may also experience cognitive 
affects such as frontotemporal dementia and anxiety.  

The vast majority (~95%) of cases are idiopathic, although there is a known hereditary factor that leads to familial 
ALS (FALS) associated with a defect on the 21st chromosome that accounts for approximately 1.5% of all cases. 
There are also suspected environmental causative factors, including exposure to a dietary neurotoxin called BMAA 
and cyanobacteria, and use of pesticides. However, in all cases, the defining factor of ALS is rapid and progressive 
death of upper and lower motor neurons in the motor cortex of the brain, brain stem, and spinal cord. Prior to their 
destruction, motor neurons develop proteinaceous inclusions in their cell bodies and axons. This may be partly due 
to defects in protein degradation.  

Treatment for ALS is limited, and as of today only riluzole, marketed by Sanofi-Aventis as Rilutek, has been found 
to improve survival to a modest extent (several months). Riluzole preferentially blocks TTX-sensitive sodium 
channels, which are associated with damaged neurons. This reduces influx of calcium ions and indirectly prevents 
stimulation of glutamate receptors. Together with direct glutamate receptor blockade, the effect of the 
neurotransmitter glutamate on motor neurons is greatly reduced. Riluzole does not reverse the damage already 
done to motor neurons, and people taking it must be monitored for liver damaged (about 10% incidence).  

The remaining treatments for ALS are designed to relieve symptoms and improve quality of life. This supportive 
care includes a multidisciplinary approach that may include medications to reduce fatigue, control spasticity, reduce 
excess saliva and phlegm, limit sleep disturbances, reduce depression, and limit constipation. As noted above, 
median survival is two to four years. In the U.S., approximately 30,000 persons are currently living with ALS.   

Neuralstem s Approach For ALS

  

Neuralstem is seeking to treat the symptoms of ALS via transplantation of its human spinal cord stem cells (HSSCs) 
directly into the gray matter of the patient s spinal cord. In ALS, motor neurons die, leading to paralysis. In 
preclinical animal work, Neuralstem cells both made synaptic contact with the host motor neurons and expressed 
neurotrophic growth factors, which are protective of cells (see published papers cited above).    

Neuralstem initiated the first FDA-approved stem cell trial for ALS in January 2010, at Emory University in Atlanta, 
GA. The trial is a phase 1, open-label, safety study designed to evaluate the safety of the cells and surgical 
technique in up to 18 patients. The goal of the program is to show that Neuralstem s HSSC: 1) Graft permanently 
into the region where they were transplanted, 2) Rebuild circuitry with the patient motor neurons, and 3) Protect 
patient neurons from further degradation from the disease.  

The primary objective is to determine the safety of the treatment (incidence of adverse events) over a 36 month 
timeframe. Secondary endpoints will assess signs of efficacy through various qualitative and quantitative rating 
scales, both patient and physician administered. We have made a chart below highlight the secondary outcome 
measures. However, with only 18 patients planned for the entire phase 1 study, we caution investors that these 
outcomes will not be expected to achieve statistical significance. 
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Neuralstem s Phase 1 ALS Trial

  
Outcome Assessment Comments 
Primary Safety Incidence of adverse events over 48 months 

Functional Activity ALSFRS-R scale at -3, -2, -1, 1, 3, 6, 7, 12, 18, 24, 30, 36, 42, and 48 months. 
Muscle Strength MICROFET-2 HHD at -3, -2, -1, 1, 3, 6, 7, 12, 18, 24, 30, 36, 42, and 48 months. 
Hand Strength Jaymar Grip Dynamometer at -3, -2, -1, 1, 3, 6, 7, 12, 18, 24, 30, 36, 42, and 48 

months. 
Vital Capacity (VC) Renaissance II spirometer at -3, -2, -1, -7 days, 1, 3, 6, 7, 12, 18, 24, 30, 36, 42, and 48 

months. 
Negative Inspiratory 
Force (NIF) 

Negative Inspiratory Force Gauge at -3, -2, -1, -7 days, 1, 3, 6, 7, 12, 18, 24, 30, 36, 42, 
and 48 months. 

Electrical Impedance 
Myography (EIM) 

EIM at -3, -2, -1, 1, 3, 6, 7, 12, 18, 24, 30, 36, 42, and 48 months. 

Comprehensive Pain 
Assessment 

Neuropathic Pain Scale (NPS) at -3, -14 days, +14 days, 1, 2, 3, 6, 9, 12, 18, 24, 30, 
36, 42, and 48 months. 

MRI MRI of entire spinal region at 12 and 24 months. 
MRI of surgical region at 1, 6, 12, 18, 36 months. 

Incontinence & 
Urinary Retention 

Measure of urine output at -3, -14 days, 1, 6, 9, 12, 18, 24, 30, 36, 42, and 48 months. 

Quality of Life ALS Quality of Life Questionnaire at-3, 3, 6, 9, 12, 18, 24, 30, 36, 42, and 48 months. 

Secondary 

Spasticity Ashworth Spasticity Scale at -3, -2, -1, 1, 3, 6, 7, 12, 18, 24, 30, 36, 42, and 48 months. 

 

The trial began with six mid-to-late stage (forced vital capacity > 60%) ALS patients defined as non-ambulatory with 
permanent paralysis. Three patients were treated with five unilateral cell injections (Cohort A1) and three patients 
were treated with ten bilateral (five on each side) injections (Cohort A2) into the lumbar (L2-L4) spinal cord. The 
protocol called for 100,000 cells per site injection.  

Injecting cells directly into the lumbar spinal cord creates significant challenges, especially because the spine itself 
is suspended in cerebrospinal fluid. Special care must be taken to avoid damage to the gray matter of spinal cord 
with a ridged, yet mobile needle. Any movement of the needle could end up damaging sensitive areas of the spinal 
which control breathing and motor function. As such, Neuralstem licensed a floating injection platform technology 
from the Cleveland Clinic that allows the injection of the cells into the spinal cord without risk of trauma. 
Neuralstem s Spinal Cord Delivery Platform and Floating Cannula are being utilized in the current phase 1 ALS 
program, but have the potential for use in additional clinical applications where injection directly into the cord is 
needed or advantageous. The device stabilizes the spine and allows for the floating of the needle to move freely 
with the spine during the procedure. Data from the initial use of the device was presented at the 2011 American 
Association of Neurologist annual meeting showing outstanding safety with no lasting adverse effects.  

Spinal Cord Delivery Platform 

 

Floating Cannula

     

Results after the first six patients showed no unexpected complications as a result of the surgery that would prohibit 
movement into the next cohort. As a result, Neuralstem moved into dosing of the next six patients, which were a 
similar design to Cohorts A1 and A2 only with ambulatory patients. Patients seven through nine (Cohort B) received 
six cell injections in the lumbar spine unilaterally. Patients ten through twelve received ten cell injections bilaterally 
(Cohort C). The FDA s data safety monitoring board (DSMB) has been reviewing the safety data during the trial. All 
patients tolerated the treatment without any long-term complications related to either the surgical procedure or the 
implantation of the stem cells. This was clearly an encouraging sign, and a key hurdle cleared.  

Results from the first twelve patients were presented at the American Neurological Association (ANA) annual 
meeting in September 2011. Data has since been e-published in Stem Cells, in March 2012 (10.1002/Stem.1079) 
with an abstract entitled, Lumbar Intraspinal Injection of Neural Stem Cells in Patients with ALS: Results of a Phase 
I Trial in 12 Patients. We present a highlight of the safety data below: 
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There were a number of serious adverse events (SAE) during the implantation. These include, transient 
encephalopathy, pulmonary emboli, cerebrospinal fluid leakage, dehiscence, dyspnea, atrial fibrillation, a case of 
bronchitis / pneumonia, vomiting, and identification of basal cell carcinoma. The independent data safety and 
monitoring board (DSMB) and clinical investigators believed that none of these SAEs were directly related to the 
procedure to inject the stem cells or the cells themselves. Representative MRI scans of surgical site were taken 1 
month post-surgery and 6 months post-surgery. The arrows on the MRI scans below point to the extradural fluid 
collection in the sagittal and axial evaluation of the spine that was quite prominent after 1 month, but resolved 
without symptoms or sequelae by month 6 post-surgery.   

  

Demographics Serious Adverse Events MRI+1mo MRI+6mo  

Clinical assessments ranging from 6 to18 months after transplantation demonstrated no evidence of acceleration of 
disease progression due to the intervention. Results even show that one patient demonstrated improvement in his 
clinical status, though we note these data must be interpreted with caution since this trial was neither designed nor 
powered to measure treatment efficacy to statistical significance. Below we highlight some of the data from the 
poster presentation at ANA:  

Quantitative evaluation of disease progression is depicted 
in the graphs to the left (patients 1-6 in the right column 
and patients 7-12 in the left). We note there was no 
precipitous decline in function after surgery for any patient, 
and that some patients showed apparent plateauing of 
progression or improvement in some measures (patient 
#11 was most prominent). Below is a graphical 
representation of disease progression as measured using 
EMI. Average 50kHz phase for the 6 muscles studied 
(bilateral quadriceps, tibialis anterior, and medial 
gastrocnemius) in all 12 subjects. The lines below 
represent linear fits of the data.  

   

The trial has now expanded enrollment to the next six patients, which includes three patients that have received five 
unilateral injections in the cervical cord (Cohort D), followed by three repeat patients (patients 10-12 from Cohort C) 
that will receive unilateral injections in the cervical cord (Cohort E). Injections into the cervical cord (upper back) 
may help patients maintain, or even improve, breathing function. As noted above, the majority of ALS patients pass 
away due to respiratory complications. It will be interesting to see how the re-dosed patients in Cohort E perform. 
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Patient #13 was dosed in November 2011. In March 2012, Neuralstem noted that the 14th patient  the first woman 
enrolled in the study  was treated at the trials single center at Emory University. The 15th patient completed in April 
2012. We expect enrollment of the remaining patients to complete in the second half of the year. The dosing will 
remain at approximately 100,000 cells per injection  about 1/3rd of the number of cells per injection that 
management would eventually like to achieve. Besides safety, the goal of the trial is to identify the maximum-
tolerated-dose (MTD), which is believed to be between 300,000 and 400,000 cells per injection.   

We are expecting to see data in 2013, perhaps at the ANA meeting in October 2013 for all 18 patients. 
Management is currently in discussion with the FDA on expanding enrollment of the phase 1 trial, currently taking 
place at Emory University in Atlanta, GA to a second site at the University of Michigan in Ann Arbor, MI, and 
expanding enrollment up to 27 patients. If allowed, the FDA would consider this a phase 1 / 2 trial, allowing 
Neuralstem to proceed in 2014 directly into phase 3. Patients 19 through 27 would receive higher doses of cells per 
injection  either 200,000 or 300,000. The ultimate goal is to dose patients at 20 sites (10 in the lumbar spine and 
10 in the cervical spine) with 200-300,000 cells per injection. We view this potential acceleration as a clear positive 
for Neuralstem, as having to do a separate phase 2 program could take 2 years and several million dollars.  

The company is also looking to conduct a small feasibility trial in Mexico later this year or in 2013 to add to the 
safety database. This will be followed by a larger pivotal study (n~100 patients) in Mexico perhaps in 2013 or 2014. 
We think opening enrollment to a second site in the U.S. and some international sites will greatly help accelerate 
clinical timelines and reduce cost for Neuralstem, while increasing investor awareness to the program.  

As of now, management is planning to conduct the pivotal program on its own, mostly likely seeking funding through 
grants with the ALS Association and NIH. However, management is also in discussion with potential pharmaceutical 
partners on the pivotal program. ALS is a highly attractive area for Big Pharma. Depending on the strength of the 
phase 1 / 2 data, Neuralstem may be able to strike a commercialization partnership in 2014 to help defer the costs 
of the planned pivotal trial. We expect that any deal with a larger pharmaceutical company would include a 
substantial upfront payment that Neuralstem would then use to fund expansion of the development platform into 
new indications, such as spinal cord injury or stroke.  

Market Opportunity

  

In February 2011, the U.S. FDA granted Neuralstem an Orphan Drug designation for its human spinal cord stem 
cells (HSSC) for the treatment of ALS. As noted above, there are approximately 30,000 patients in the U.S. living 
with ALS. We estimate that approximately half of these patients are characterized with an FVC > 60% and may be 
eligible for treatment with Neuralstem s HSSCs. Given the Orphan Drug designation, the limited patient population, 
and the lack of any meaningful treatment options, we think Neuralstem or its commercialization partner could price 
this therapy at upwards of $100,000. Therefore, the peak market opportunity for Neuralstem is $1.5 billion.  

That being said, drug development in ALS has been a graveyard for pharmaceutical companies. One would 
assume, based on numerous past clinical failures, that Neuralstem s chances in ALS are slim. Small molecules 
including gabapentin, topiramate, celecoxib, tamoxifen, indinavir, minocycline, and xaliproden, many of which are 
approved for other indications and have posted annual sales over a billion dollars, have all failed human clinical 
programs for ALS. Even Vitamin E and Creatine have been tested, to little avail, in ALS. Failed mechanisms of 
action included calcium channel blockers, glutamate regulators, neuroprotectants, immunosuppressants, GABA 
receptors, anti-inflammatory agents, and antioxidants.   

However, there is one thing in common we see in all of the above failures. They are one molecule targeting one 
mechanism of action or one pathway. ALS is a high complex and largely uncharacterized disease. Neuralstem s 
approach uses human spinal stem cells that, once injected, can provide multiple mechanisms of action on multiple 
pathways to affect the disease. Plus, Neuralstem s approach is highly targeted, with the cells injected directly into 
the lumbar or cervical spine. Following grafting, the hypothesis is that the cells rebuild circuitry with the patient 
motor neurons and protect existing neurons from further degradation. It s clearly a unique approach, and one we 
believe has a better chance of success than many of the previous failed theories enacted over the past decade. 
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Clinical Application  Spinal Cord Injury

  
In August 2010, Neuralstem announced it had filed an Investigational New Drug (IND) application with the U.S. FDA 
to begin a phase 1 safety clinical trial for patients with chronic spinal cord injury (SCI) with the company s spinal 
cord stem cells. The IND was put on hold while Neuralstem and the FDA focus on safety from the ALS program. 
However, once approved Neuralstem would like to conduct a multicenter trial seeking to enroll a total of 16 long-
term (chronic) spinal cord injury patients, with an American Spinal Injury Association (ASIA) Grade A level of 
impairment (no motor or sensory function  i.e. complete paralysis), one-to-two years post-injury.   

Spinal Cord Injury Background

   

Spinal Cord Injury (SCI) refers to an injury to the spinal cord that is caused by 
direct trauma or a secondary damage to the surrounding bone, tissue, or blood 
vessels. The four categories of SCI classification and their respective percent of 
the market are (data from the National Spinal Cord Injury Statistical Center):  

1. Complete Tetraplegia = 22% 
2. Incomplete Tetraplegia = 34% 
3. Complete Paraplegia = 25% 
4. Incomplete Paraplegia = 19%  

Incidence of spinal cord injury (SCI) occurs at about 40 cases per 1 million persons. In 
the U.S., we estimate there are approximately 12,500 new cases per year. Including 
Canada and Western Europe, and the total number of new cases per year is around 
20,000. Adding in India, China, Australia, and Latin America, and Japan and the total 
grows to over 100,000 new (acute) cases of SCI worldwide per year. We estimate that 
75% of these patients would benefit from a new treatment paradigm. Prevalence of SCI 
in the U.S. is around 250,000 individuals. Including Canada and Western Europe, the 
number grows to 400,000 chronic SCI patients. Including Asia, Australia, and Latin 
America, the number of chronic SCI patients is around 2.0 million worldwide. We 
estimate that 50% of these patients would benefit from a new treatment paradigm.  

SCI can be caused by any number of injuries to the spine. The most common is 
vehicular crashes, at roughly 50% of all SCI cases. Accidental falls account for another 
25% of SCI cases. Violent crimes, with or without a firearm, account for another 10%. 
Sports related injuries account for 10% as well, with diving making up 75% of all 
sports-related SCI injuries, followed by snow skiing, football, and surfing. Injuries from 
vehicle accidents usually occur through direct trauma, or through cuts or protruding 
fragments of metal. Direct damage can also occur if the spinal cord is pulled, pressed 
sideways, or compressed. This may occur if the head, neck, or back are twisted 
abnormally; this is typical in sports-related injuries. Individuals prone to falls, such as 
patients with multiple sclerosis, epilepsy, stroke, or OA, are at high risk for SCI. 
Although, we note, most spinal cord injuries occur in young, healthy men, typically 
through vehicle accidents or sports-related injuries.  

However, even a minor injury can cause SCI if the spine is weakened, such as from 
rheumatoid arthritis (RA) or osteoporosis (OA). The elderly, or those with spinal 
stenosis, are at increased risk of SCI if the spinal canal protecting the cord has become 
too narrow. 

  

Symptoms of SCI vary greatly with the severity and location of the injury. SCI causes weakness, loss of motor 
function, and sensory loss at and below the point of injury. The severity of the symptoms depends on whether the 
entire cord is severely injured (complete) or only partially injured (incomplete).   

Complete SCI: Complete loss of all function below the 
injury. Complete SCI includes the inability to contract the 
anal sphincter or feel pinprick or touch below the injury. 
Complete loss of muscle function can lead to atrophy of 
the muscle and bone degeneration below the injury.  

Incomplete SCI: Some or all function below the injury is 
unaffected, including the ability to control the anal 
sphincter or feel pinprick or touch around the anus. 
Retaining sensation and function in the anus indicates 
that the spinal cord is only partially damaged.  
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A complete injury frequently means that the patient has little hope of functional recovery. The relative incidence of 
incomplete injuries compared to complete spinal cord injury has improved over the past half century, due mainly to 
the emphasis on better initial care and stabilization of spinal cord injury patients. Incomplete SCI accounts for 
approximately 53% of all SCI cases, up from below 45% in 1970. Most patients with incomplete injuries recover at 
least some function. Nearly half of all spinal cord injuries are associated with the C4, C5, C6, and C7 vertebrae.   

In addition to sensation and muscle control, the loss of connection between the brain and the rest of the body can 
have specific effects depending on the location of the injury. Patients with SCI can experience pain, weakness, 
spasticity, loss of bowel and bladder control, sensory changes, numbness, loss of sexual function, and difficulty 
breathing. Other complications include blood pressure changes, chronic kidney disease, deep vein thrombosis, 
contractures, pulmonary infections, skin infections, urinary tract infections, and pressure ulcers.    

Current Treatment Options

  

The primary objective following an acute SCI is to remove fluid or tissue pressing on the spinal cord 
(decompression laminectomy), remove bone fragments, disk fragments, or other foreign objects that could do 
further damage, and then stabilize the cord by fusing bone or implanting spinal braces. In some cases, if spinal cord 
compression is caused by a mass, such as a hematoma or bone fragment, removal may improve the paralysis. 
Surgery is often followed by use of corticosteroids, such as dexamethasone or methylprednisolone, to reduce 
secondary swelling that may damage the spinal cord. Corticosteroids should begin as soon as possible after the 
injury because it is often this secondary inflammation and immune response that does the long-term damage to the 
spinal cord. Ideally, patients following an acute SCI should be on bedrest to allow the bones in the spin to heal. 
Spinal traction or a neck brace may be useful in aiding in reducing secondary damage to the weakened bone.  

Following a SCI, the nerve cells below the level of injury become disconnected from the brain. This is due to scar 
tissue which forms in the structure of the damaged area of the spinal cord, blocking messages from below the level 
of injury reaching the brain. This can cause muscle spasticity. However, spasticity may not occur immediately 
following an injury. Often the body is in shock following SCI; this may last several weeks. During this time changes 
take place to the nerve cells which control muscle activity. Once spinal shock wears off, the natural reflex 
reappears, which may be followed by spasticity if there is structural damage in the cord.   

Spasticity may also cause pain, loss of range of motion, contractures, sleep disorders and impair ambulation in 
patients with an incomplete lesion. Medications like Botox, baclofen, dantrolene, and tizanidine may be used to 
control spasticity. We note that none of these above pharmaceutical options, either corticosteroids, anti-
inflammatory drugs, or anti-spasticity drugs, are designed to treat paralysis in chronic patients. Extensive physical 
therapy, occupational therapy, and other intense rehabilitation therapies are often required after the acute injury has 
healed. Much of the rehabilitation takes place in a hospital or acute care setting. The more independence the SCI 
patient gains, the greater the likelihood of continued rehabilitation progress and life expectancy.   

Historically, the leading cause of death among persons with SCI has been renal failure. However, today, the leading 
causes of death are pneumonia, pulmonary emboli, and septicemia. In addition, pain resulting from SCI can be 
debilitating. Immobility can lead to muscle atrophy and pressure ulcers. Infections are a major life-threatening side-
effect of paralysis. Besides corticosteroids, spasticity medications, and pain medications, SCI patients may find 
themselves on and off antibiotics and antifungal agents to combat infections.  

Neuralstem s Approach For SCI

  

Clinical studies with chronic SCI patients have demonstrated that, even several years after motor- and sensory-
complete SCI, intensive and task-specific rehabilitation can improve motor function. These clinical experiences, 
together with results from numerous animal studies of SCI, illustrate that even the complete, chronically-injured cord 
can undergo some degree of recovery and reorganization. Transplantation of Neuralstem's human spinal stem cells 
(HSSC) is meant to provide a neuron-rich substrate to the injured segments of a patient's spinal cord to promote 
further repair, regeneration, and reorganization. The goal is to harness this inherent plasticity and promote 
reorganization by combining stem cell transplantation with the modern concept of activity-guided rehabilitation.  

Neuralstem believes that, in chronic SCI, HSSC transplants may promote reorganization of segmental circuitry. In 
the cervical region of the spinal cord, this could result in improved breathing capacity and recovery of sensory motor 
functions of the upper limbs. Segmental reorganization induced by, and utilizing graft-derived neurons, may also 
result in improved locomotion.   
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Neurons differentiated from Neuralstem's HSSC grafts in chronic thoracic injuries may serve as a bridge to connect 
the axons located above the site of injury to neurons of segments below the injury site. Grafts may also encourage 
axons to segments below the injury. The company s preclinical data to this extent was published in the June 2007 
issue of Neuroscience (147(2):546-60).   

The data shows that HSSCs injected into the spinal central gray matter of L2-L5 segments at 21 days following 
induced ischemic paraplegia resulted in time-dependent improvement in motor function and suppression of 
spasticity and rigidity. This improvement correlated with the recovery of motor evoked potentials. Detailed analysis 
revealed robust graft survival, extensive neuronal differentiation, and integration of grafted cells into the host 
circuitry, all outcomes which management believes are essential for recovery of function in human patients. The 
data show a similar response to the results of the company s rodent studies in ALS noted above.   

Neuralstem is evaluating the potential to initiate a trial surgery in India with SCI centers and collaborators. We 
expect an IND filing later in 2012. In Prague, a chronic SCI program in clinical protocol design stage is underway at 
the Czech Institute of Experimental Medicine. In the U.S., preclinical work is being conducted in collaboration with 
the University of California at San Diego in ischemic spastic paraplegia. As noted above, the IND in SCR is 
currently on hold while Neuralstem collects safety data from the phase 1 ALS program. Once this data has been 
presented, we believe the FDA will allow Neuralstem to proceed into a phase 1b U.S. program with chronic SCI 
patients. Neuralstem is also working with a hospital in Mexico City to generate human clinical data on patients 
following an acute spinal cord injury. This data will be generate using an FDA approved protocol.   

Market Opportunity

  

We calculate that each year, in the U.S., nearly $20 billion is spent for the care of patients with chronic SCI. It s an 
enormous market opportunity and one where significant new medical breakthroughs are necessary. We estimate 
another $10 to $15 billion is spent on supportive care, including hospitalizations, nursing homes, new catheters, 
rehabilitation, wheel chairs, etc. Yet, even with this significant amount of money being spent, there are no approved 
pharmaceutical or medical device treatments to cure paralysis.   

We model a similar price for treatment for Neuralstem s HSSC in SCI as we do in ALS, or about $100,000 per 
patient. There are approximately 250,000 patients in the U.S. living with SCI. About 22% are classified as complete 
tetraplegic. That s a $5+ billion market opportunity.    

Clinical Application  Chronic Stroke

  

Neuralstem is current in advanced preclinical studies at University of Pittsburgh with its HSSCs. Preclinical data 
shows that HSSC survived in rat brains affected by stroke and differentiated predominantly into neurons. After four 
weeks, the transplanted rats showed significant improvement in some motor skill and strength measurements, 
including significantly decreased asymmetric body swing, increased vertical movements, and increased grip 
strength 

 

all measures of stroke-induced motor impairment.  

Neuralstem is planning human clinical trials in China through the company s wholly-owned subsidiary, Neuralstem 
China. The company is collaborating with BaYi Brain Hospital in Beijing. We are expecting the first patients to be 
dosed in the second half of the year. Data obtained in China can be used to speak approval with the Chinese 
regulatory authority (SFDA). Neuralstem will be targeting the neural circuitry that controls motor function. The 
proposed method of delivery will be transplantation (direct stereotactic injections) near the motor tracts close to the 
stroke lesion in the brain in order to promote regeneration and repair.   

Clinical Application  Brain Cancer

  

During 2011, Neuralstem was selected as the primary subcontractor for a U.S. Department of Defense (DOD) 
contract, awarded to Loma Linda University, to develop human neural stem cell technology for the treatment of 
cancerous brain tumors. Under the terms of the contract, Neuralstem may receive up to $625,000 during the first 
year. The DOD has three one-year options to continue the program after the first year, based upon milestones. The 
goal of the program is to have a therapeutic product for the treatment of cancerous brain tumors ready to submit to 
the FDA by the end of the fourth year (2015). Work on the project commenced in May of 2011. We are expecting 
the DOD to renew for the second year but finalization of the budget is subject to political grandstanding!  
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Small Molecule Drug Program

  
Neuralstem s advances in human hippocampal neural stem cells have spring-boarded the company into the 
development of small molecule drugs for the treatment of various central nervous system disorders. The 
hippocampus is the part of the brain involved in memory and the generation of new neurons. The company s 
creation of stable neural stem cells lines from the human hippocampus, the world s only such cell lines, allows for 
the screening of vast libraries of chemical compounds that protect hippocampal neurons against various toxins. The 
disease modeling platform offers the ability to test small molecules on living human neurons in vitro, enhancing 
early-stage drug discovery.   

 

Assaults on neurons in the human hippocampus are suspected to be linked to many 
devastating diseases of the mind and brain, such as Alzheimer's disease (AD) and major 
depressive disorder (MDD). Drugs that stimulate the generation of new neurons 

 

an 
aspect of the healthy brain that seems to be negatively impacted by many 
neurodegenerative conditions such as AD and MDD 

 

could address these conditions at 
their root cause. In 2009, Neuralstem was granted patents on four first-in-class chemical 
entities that boost the generation of new neurons.   

NSI-189

  

The first of these oral small molecule compounds to enter human clinical testing is NSI-189. Preclinical data 
suggests that NSI-189 significantly stimulates the generation of new neurons (neurogenesis) in vitro and in animal 
models. The data demonstrates clear evidence of increased hippocampal volume in animals with a model of 
depression. Neuralstem believes NSI-189 has the potential to reverse the hippocampal atrophy associated with 
major depressive disorder and other related disorders, and to restore fundamental brain physiology.  

Major Depressive Disorder

  

The healthy hippocampus is a rich source of neural stem cells, from which new neurons are generated, making vital 
new connections throughout life. A new hypothesis on major depressive disorder, implicates brain physiology rather 
than brain chemistry alone on disease progression. For example, research shows that depressed patients have 
reduced hippocampal volume. Accordingly, shrunken hippocampal volume observed in depressed patients could be 
attributable to a reduction in normal new neuronal generation and/or atrophying hippocampal neural stem cells.  

While once it was believed that the adult brain did not generate neurons, scientists now know that new neurons 
develop in the hippocampus throughout life. Neuralstem believes that stimulating the generation of new neurons in 
the hippocampus could potentially address the pathology of the depression itself. Most current antidepressant 
treatments are oral medications that modulate levels of different neurotransmitters in the brain, serotonin or 
norepinephrine. Conversely, NSI-189 has the potential to address directly the pathology of the disease itself, 
potentially reversing the hippocampal atrophy associated with depression.   

In December 2010, Neuralstem received U.S. FDA approval to commence a phase 1a safety, tolerability, and 
pharmacokinetic (PK) trial designed to test NSI-189 in 52 healthy patients. The trial initiated in February 2011 and 
tested a single-escalating dose of NSI-189. The trial completed in October 2011. All doses were well tolerated and 
there were no drug-related serious adverse events. Neuralstem ran such a large (relatively speaking) phase 1a 
study in 52 patients to amass enough safety data so that all future indications can proceed directly to phase 2. It 
cost a little more upfront, but in the long-run we think this was very prudent, as it will save time and accelerate 
partnership milestones in the future.  

In December 2011, the FDA allowed advancement into a phase 1b trial that employed daily dose-escalation for 28 
days in 24 depressed patients. There will be three NSI-189 dosing cohorts, once-daily, twice-daily, and three-times-
daily. We are expecting data in approximately six months  around October / November 2012. Patients will receive 
an MRI at baseline, during the trial, at completion of the trial (28 days), and 1 month post-trial. Neuralstem will be 
looking for signs of stabilization or growth in the hippocampus. If successful, we think the outcome of this phase 1b 
study will be highly intriguing to larger pharmaceutical partners have that previously funneled billions of dollars in 
research and development of drugs to treat depression and mood disorders.  

Previous work in this phase 1 program was supported by a both the Defense Advanced Research Projects Agency 
(DARPA) and the National Institutes of Health (NIH). 
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Other Indications

  
Other CNS diseases and conditions the company may be able to address with NSI-189 includes:   

 
Alzheimer's disease  currently in preclinical studies 

 
Anxiety  currently in preclinical studies 

 
Bipolar disorder  currently in preclinical studies 

 
Schizophrenia  currently in preclinical studies 

 
Post-Traumatic Stress Disorder  currently in preclinical studies 

 
Chronic Traumatic Encephalopathy  currently in preclinical studies  

Seeking A Partner

  

Following results of the phase 1b study in the fourth quarter 2012, we expect Neuralstem to sign a development and 
commercialization partnership for NSI-189. We believe that management will be looking for a larger pharmaceutical 
partner that can both fund NSI-189 through registration and into commercialization. The market opportunity for MDD 
is large, estimated at over $5 billion in 2012. Most patients are under-treated, and bounce between both branded 
and generic SSRI and SNRI molecules. We novel compound with a new mechanism of action could gain significant 
market share in the right hands.  

We suspect that Neuralstem would like to receive an upfront payment commensurate with this large opportunity. 
However, knowing that molecules pre-phase 2 do not command such sizable upfront payments, we expect that any 
deal for NSI-189 will instead include a modest upfront payment, but heavy back-end milestones based on 
development, regulatory approval, and commercialization, along with royalties on sales. We believe that 
management will be seeking enough cash from partnering NSI-189, and additional hippocampal neurogenesis / 
neuroprotectant molecules can be brought into the clinic. We expect that milestones on the development of NSI-189 
will help fund the pivotal registration trials in ALS or SCI in the company s stem cell pipeline. This is a unique 
opportunity that many of Neuralstem s competitors are lacking  the ability to self-fund a potentially revolutionary 
breakthrough in stem cell technology through the advancement of a traditional small molecule platform.   

In June 2011, Neuralstem signed an exclusive licensing agreement with Summit Pharmaceuticals International 
Corp (SPI), of Tokyo Japan, a wholly owned subsidiary of Sumitomo Corporation Group. Under the agreement, SPI 
will market development and licensing rights to NSI-189 in Japan, with the goal of signing a development 
collaboration for early-stage clinical trials.      

PIPELINE  

  

Source: Neuralstem Investor Presentation  April 2012
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Financial Position

  
Neuralstem exited the fourth quarter 2011 (December 31, 2011) with $2.35 million in cash and investments. The 
company burned approximately $8.5 million in 2011 through operations and investing. This was down slightly from 
the operating and investing burn of $10.3 million in 2010. As a result of the company s operating and investing burn, 
Neuralstem has been financing its business primarily through the issuance of common stock:  

 
During the first quarter of 2011, the company issued an aggregate of approximately 1.47 million common 
shares as a result of warrant exercises, which provided net proceeds of approximately $1.67 million (gross 
proceeds of $1.83 million less issuance costs of $0.16 million).   

 

In 2010, Neuralstem raised a net $17.3 million in cash through various issuances of common stock and 
warrants. These include:  

 

Gross proceeds of $1.0 million in January 2010 from the exercise of 800,000 $1.25 Series D warrants. 

 

Gross proceeds of $2.5 million in February 2010 from the calling of all outstanding (approximately 2.0 million) $$1.25 Series B 
warrants. 

 

Gross proceeds of $4.3 million in March 2010 from the exercise of 3.5 million shares of Series C warrants. 

 

Gross proceeds of $9.3 million in June 2010 from a registered direct offering of approximately 3.6 million units (1 share at $2.80 per 
share + 0.75 warrants exercisable at $3.25 per share). 

 

Gross proceeds of $0.7 million throughout 2010 on the exercising of 0.6 million $1.25 Series A warrants. 

 

Net proceeds of $0.2 million throughout the fourth quarter 2010 exercising of 0.4 million stand alone warrants. 

 

Total fees of approximately $0.7 million for Series A, B, and C warrants in 2010.  

Recent Financing

  

In February 2012, Neuralstem closed a registered direct placement of 5.2 million shares of common stock at a price 
of $1.00 per share, and 5.2 million warrants with an exercise price of $1.02 per share (exercisable starting August 
2012 for a term of five years). The company received net proceeds of approximately $4.91 million. Operating burn 
in the first quarter was $2.1 million. As a result, the company exited the first quarter 2012 (March 31, 2012) with 
$5.14 million in cash and investments. We model an operating burn of approximately $2.0 million in the second 
quarter, meaning expected cash on hand at the end of the second quarter 2012 is forecasted to be roughly $3.1 
million, notwithstanding significant changes in working capital.   

Accordingly, we believe the company has enough cash to fund operations into the fourth quarter 2012. Therefore, 
we are expecting the company to enter into a financing sometime in the next three to four months, with a goal to 
raise roughly $5 to $10 million in cash. This should be enough to fund operations until late 2013. By that time the 
data from the full phase 1 program in ALS should be available and, if positive, management should have an 
opportunity to enter into additional financings at significantly higher valuations. And, as noted above, management 
will most likely seek to partner NSI-189 following the results of the phase 1b study later this year. If these data are 
positive, we would expect management to strike a deal for the development and commercialization of NSI-189 
during the first half of 2013. Depending on the size of this deal, Neuralstem could be in position to fund the pivotal 
registration program in ALS through upfront and development milestones on NSI-189. 
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VALUATION & RECOMMENDATION   

Initiating Coverage

  
We are initiating coverage of Neuralstem Inc. with an Outperform rating and $3.00 price target. We believe the 
company s dual-technology platform focused on cell therapy and traditional pharmaceutical products provides 
investors with the best of both worlds  an early-stage investment in a potentially revolutionary pipeline in 
regenerative medicine and an attractive and under-valued small molecule pipeline we think is sure to attract interest 
from larger pharmaceutical partners given the novel mechanism of action and broad application window.  

  

Revolutionary Cell Therapy Platform

  

Neuralstem s cell therapy technology enables the isolation and large-scale expansion of human neural stem cells 
from all areas of the developing human brain and spinal cord. Neuralstem s technology was created to assist the 
body in producing new cells to replace malfunctioning or dead cells as a way to treat disease and injury. The 
company s preclinical research shows these cells both help create new circuitry (neurogenesis) and express factors 
that protect existing cells (neuroprotective). We believe this platform may be useful in treating many diseases and 
conditions of the central nervous system (CNS) and neurodegenerative disorders. The lead development programs 
are currently focused on amyotrophic lateral sclerosis (ALS) and spinal cord injuries (SCI).  

Preliminary data from the company s phase 1 clinical trial in ALS shows encouraging trends in both safety and 
efficacy. In this trial, the company is injecting human spinal stem cells (HSSC) directly into the gray matter of the 
spinal cord. This is no easy task. Management licensed a floating injection platform technology from the Cleveland 
Clinic that allows the injection of the cells into the spinal cord without risk of trauma. Neuralstem s Spinal Cord 
Delivery Platform and Floating Cannula are being utilized in the current phase 1 ALS program, but have the 
potential for use in additional clinical applications where injection directly into the cord is needed or advantageous, 
including spinal cord injury. We believe the Floating Cannula technology alone nearly supports the current market 
value of only $56 million. Now that safety and feasibility have been demonstrated, if Neuralstem were to spin-out 
this technology into a separate company, we think given the potential to out-license or commercialize with other 
companies looking to do direct injections into the spine, it would be worth $25 to $50 million in value.  

The phase 1 trial is now progressing into the next six patients, all of which will have direct injections into the cervical 
spine. The previous twelve patients all had injections into the lumbar spine. The FDA wanted to make sure that the 
safety and adverse event profile was acceptable before progressing into areas of the spine that affect breathing and 
upper limb function. So far, three patients have been dosed in the cervical spine with no serious complications. We 
are excited to see the first efficacy data points in approximately six months. 
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Neuralstem and the FDA are currently in discussions on potentially expanding the phase 1 program, right now 
capped at 18 patients, into an additional 9 patients  bringing the total to 27  that will include reinjecting patients 
from previous cohorts and increasing the number of cells per injection from 100,000 to 200,000 or 300,000. We 
think the more data the company can amass from this phase 1 / 2 program, the better chance the FDA will allow 
movement into a registration program in 2014. The FDA has already granted Neuralstem Orphan Drug designation 
for ALS. The FDA allowing Neuralstem to move into phase 3 in 2014 is comparable to Fast Track development 
status We see the ALS market as wide open. If successful, Neuralstem s HSSC for ALS would be a very attractive 
treatment option for patients with little hope to date.  

We have built a sales model for HSSC in ALS that assumes a U.S. filing in 2016 and approval in 2017. Depending 
on the magnitude of the efficacy, we think Neuralstem s HSSC could capture 15% to 20% market share of the vastly 
underserved 30,000 U.S. ALS population. We think as many as 50% of these patients could be eligible for 
Neuralstem s HSSC treatment. Our model assumes that Neuralstem commercializes HSSC on its own at a price of 
approximately $100,000 per treatment. With 20% market share, we see the opportunity for Neuralstem at 
approximately $300 million (30,000 x 50% x 20% x $100,000).  

  

The opportunity in spinal cord injury (SCI) is even larger. We expect that Neuralstem will seek to begin a phase 1 / 2 
program in SCI in 2013. The company is already in discussion with potential partners in India, China, and Mexico on 
conducting safety and proof-of-concept programs using FDA s approved cells and protocol. There are an estimated 
250,000 persons in the U.S. living with spinal cord injury. Most have little to no treatment options available to 
improve paralysis. With as little as 10% market share, Neuralstem is looking at another $500 million opportunity.  

  

Besides ALS and SCI, Neuralstem plans to test its HSSC in stoke, ischemic spastic paraplegia, and brain cancer. In 
total, we believe Neuralstem is sitting on a blockbuster opportunity, which makes the company a very attractive 
investment given the current market value. We have incorporated these forecasts into our valuation model and 
applied a very hefty discount rate of 32%. Our model shows that Neuralstem s HSSC platform is worth an estimated 
$125 to $150 million in value.  

A Novel Small Molecule For Free

  

Given the current market capitalization at only $56 million, we think there is little to no value being assigned to the 
company s novel oral small molecule platform. Neuralstem has developed the ability to screen and test small 
molecules on living human neurons in vitro. The company s research into hippocampal atrophy as it relates to 
neurodegenerative diseases such as major depressive disorder (MDD) and Alzheimer s disease (AD) has allowed 
the company to be granted patents on four first-in-class chemical entities.   

The first of these oral small molecule compounds to enter human clinical testing is NSI-189. Preclinical data 
suggests that NSI-189 significantly stimulates the generation of new neurons (neurogenesis) in vitro and in animal 
models. The data demonstrates clear evidence of increased hippocampal volume in animals with a model of 
depression. Neuralstem believes NSI-189 has the potential to reverse the hippocampal atrophy associated with 
major depressive disorder and other related disorders, and to restore fundamental brain physiology. NSI-189 has 
the potential to address directly the pathology of the disease itself. This is a major paradigm shift from the traditional 
oral serotonin or norepinephrine molecules currently approved to treat depression and bipolar disorder.  
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We think if positive, Neuralstem will seek to strike a development and commercialization partnership on NSI-189 in 
2013. We believe that management will be seeking enough cash from partnering NSI-189, and additional 
hippocampal neurogenesis / neuroprotectant molecules can be brought into the clinic. We expect that milestones on 
the development of NSI-189 will help fund the pivotal registration trials in ALS or SCI in the company s stem cell 
pipeline. This is a unique opportunity that many of Neuralstem s competitors are lacking  the ability to self-fund a 
potentially revolutionary breakthrough in stem cell technology through the advancement of a traditional small 
molecule platform.   

Our model assumes that Neuralstem partners NSI-189 in 2013 for an upfront payment in 2013, along with potential 
backend development, regulatory, and commercialization milestones and royalties on worldwide sales. Without 
seeing substantial clinical efficacy to date, we have chosen to be conservative in the above forecasts. We ve 
modeled a value for the entire small molecule platform at around $50 million.   

We remind investors that in June 2011, Neuralstem signed an exclusive licensing agreement with Summit 
Pharmaceuticals International Corp (SPI), of Tokyo Japan, a wholly owned subsidiary of Sumitomo Corporation 
Group. Under the agreement, SPI will market development and licensing rights to NSI-189 in Japan, with the goal of 
signing a development collaboration for early-stage clinical trials.  

Sum-Of-Parts-Value

  

As noted above, we see three core parts to the valuation at Neuralstem: the cell therapy platform, the floating 
cannula injector, and the small molecule platform. We have arrived at values for each of these components using 
net present value (NPV) of future projected cash flows.  

Sum-Of-Parts Valuation 

 

Neural / Spine Stem Cell Platform 
- ALS (phase 1) 
- SCI (IND Filed) 
- Stroke (preclinical) 
- Spasticity (preclinical) 
- Brain Cancer (preclinical)  

$125 to $150 Million 

 

Floating Cannula Technology 
- Application in ALS 
- Application in SCI  

$25 to $50 Million 

 

Neuroprotective / Neuroregenerative Small 
Molecule Platform 

- MDD (phase 1) 
- AD (preclinical) 
- Bipolar (preclinical) 
- Schizophrenia (preclinical) 
- PTSD (preclinical) 
- CTE (preclinical)  

$50 Million 

 

Projected Cash at June 30, 2012  $3 Million 

 

Required Financing (2H-2012)  ($8 Million) 

 

Sum-of-Parts Valuation  $195 to $245 Million 

 

Taking the average of the above range, we believe Neuralstem should be trading with a market value of $225 
million. Factoring in the current share count (54.1 million basic) plus warrants and options that are in the money or 
near in the money, along with a dilutive financing to take place in the third quarter 2012, we believe the shares are 
fairly valued at $3.00. We would be long-term buyers at today s valuation.
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MANAGEMENT PROFILES   

I. Richard Garr, JD 

 
Chief Executive Officer (CEO) & Acting Chief Financial Officer (CFO)  

Mr. I. Richard Garr, JD, has been a director and Chief Executive Officer of Neuralstem Inc. since 1996.  Mr. 
Garr was previously an attorney with Beli, Weil & Jacobs, the B&G Companies, and Circle Management  
Companies.  Mr. Garr is a graduate of Drew University (1976) and the Columbus School of Law, The 
Catholic University of America (1979). Additionally, he was a founder and current Board member of the First 
Star Foundation,  a children s charity focused on abused children s issues; a founder of The Starlight 
Foundation  Mid Atlantic chapter, which focuses  on helping  seriously  ill children;  and is a past Honorary  
Chairman  of the Brain  Tumor  Society.     

Karl John, Ph.D. 

 

Chairman of the Board & Chief Scientific Officer (CSO)  

Dr. Karl Johe, Ph.D., has been a director, Chairman of the Board and Chief Scientific Officer of Neuralstem 
Inc. since 1996. Dr. Johe has over 15 years of research and laboratory experience. Dr. Johe is the sole 
inventor of Neuralstem s granted stem cell patents and is responsible for the strategic planning and 
development of the company s therapeutic products. Dr. Johe received his Bachelor of Arts Degree in 
Chemistry and a Master s Degree from the University of Kansas. Dr. Johe received his doctorate from the 
Albert Einstein College of Medicine of Yeshiva University. From 1993 to January 1997, Dr. Johe served as a 
Staff Scientist at the Laboratory of Molecular Biology of the National Institute of Neurological Disease and 
Stroke in Bethesda, Maryland. While holding this position, Dr. Johe conducted research on the isolation of 
neural stem cells, the elucidation of mechanisms directing cell type specification of central nervous system 
stem cells and the establishment of an in vitro model of mammalian neurogenesis.    

Thomas G. Hazel, Ph.D. 

 

Executive Vice President, Research  

Dr. Thomas Hazel Ph.D has been Executive Vice President of Research of Neuralstem Inc., since July 2008. Dr. 
Hazel manages Neuralstem's upcoming clinical trial for ALS (Amytrophic Lateral Sclerosis, or Lou Gehrig's 
disease), and complete development of Neuralstem's small molecule neurogenesis compound targeted to treat 
depression. Before Neuralstem in 1998, Dr. Hazel was a Senior Staff Scientist at the National Institute of Health. He 
came to Neuralstem after a four year stint as Chief Science Officer at Innovative Biosensors, Inc., in Maryland. He 
also served as Senior Director for Research and Development of Innovative Biosensors Inc. Dr. Hazel has over 12 
years of laboratory research and management experience. He has held senior level research positions in a wide 
range of fields, including molecular genetics and cell culture. Dr. Hazel's area of expertise includes engineering of 
human cell lines and the manufacturing and storage of cell culture based reagents. He is named on several pending 
patents and has over 10 scientific publications. Dr. Hazel received a Ph.D. in Genetics from The University of Illinois 
College of Medicine and completed his postdoctoral work at the NIH.      
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     PROJECTED FINANCIALS   

Neuralstem Inc. 
Income Statement             

Neuralstem, Inc. 2010 E 2011 A Q1 A Q2 E Q3 E Q4 E 2012 E 2013 E 2014 E 2015 E 
Neural Stem Cells

 

$0  $0  $0  $0  $0  $0  $0  $0  $0  $0  
YOY Growth - - - - - - - - - - 

NSI-189

 

$0  $0  $0  $0  $0  $0  $0  $0  $0  $0  
YOY Growth - - - - - - - - - - 

Contracts & Grants

 

$0.7  $0.4  $0.2  $0  $0  $0  $0.2  $0  $0  $0  
YOY Growth - - - - - - - - - - 

Total Revenues $0.7  $0.4  $0.2  $0  $0  $0  $0.2  $0  $0  $0  
YOY Growth - - - - - - - - - - 

Cost of Goods / Services

 

$0 $0 $0 $0 $0 $0 $0 $0 $0.0 $0.0 
Product Gross Margin - - - - - - - - - - 

R&D

 

$9.2 $7.4 $1.4 $1.6 $1.9 $2.0 $6.9 $8.0 $9.0 $10.0 
% R&D - - - - - - - - - - 

SG&A

 

$6.6 $5.8 $1.2 $1.5 $1.5 $1.6 $5.8 $6.2 $6.5 $7.0 
% SG&A - - - - - - - - - - 

D&A

 

$0.1 $0.2 $0.0 $0.0 $0.0 $0.0 $0.2 $0.1 $0.1 $0.1 
%D&A - - - - - - - - - - 

Operating Income ($15.2) ($13.0) ($2.5) ($3.1) ($3.4) ($3.6) ($12.7) ($14.3) ($15.6) ($17.1) 
Operating Margin 0.0% - - - - - - - - - 

Net Other Income

 

($3.2) $0.5  $0.0  $0.0  $0.0  $0.0  $0.1 $0.1  $0.1  $0.1  

Pre-Tax Income ($18.4) ($12.5) ($2.5) ($3.1) ($3.4) ($3.6) ($12.6) ($14.2) ($15.5) ($17.0) 
Taxes

 

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 
Tax Rate 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 

Net Income ($18.4) ($12.5) ($2.5) ($3.1) ($3.4) ($3.6) ($12.6) ($14.2) ($15.5) ($17.0) 
Net Margin 0.0% - - - - - - - #DIV/0! #DIV/0! 

Reported EPS ($0.42) ($0.26) ($0.05) ($0.06) ($0.06) ($0.06) ($0.23) ($0.24) ($0.24) ($0.24) 
YOY Growth - - - - - - - - - - 

Wt. Ave Shares Outstanding

 

43.5 48.3 51.4 55.9 57.9 58.9 56.0 60.0 65.0 70.0 
Source: Zacks Investment Research, Inc.                                                                  Jason Napodano, CFA 
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      DISCLOSURES  

The following disclosures relate to relationships between Zacks Investment Research ( ZIR ) and Zacks Small-Cap Research ( Zacks SCR ) and 
the issuers covered by the Zacks SCR analysts in the Small-Cap Universe. 

ZIR or Zacks SCR Analysts do not hold or trade securities in the issuers which they cover. Each analyst has full discretion on the rating and price 
target based on their own due diligence. Analysts are paid in part based on the overall profitability of Zacks SCR.  Such profitability is derived 
from a variety of sources and includes payments received from issuers of securities covered by Zacks SCR for non-investment banking services. 
No part of analyst compensation was, is or will be, directly or indirectly, related to the specific recommendations or views expressed in any report 
or blog. 

ZIR and Zacks SCR do not make a market in any security nor do they act as dealers in securities.  Zacks SCR has never received compensation 
for investment banking services on the small-cap universe. Zacks SCR does not expect received compensation for investment banking services 
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Additional information is available upon request. Zacks SCR reports are based on data obtained from sources we believe to be reliable, but is 
not guaranteed as to accuracy and does not purport to be complete. Because of individual objectives, the report should not be construed as 
advice designed to meet the particular investment needs of any investor. Any opinions expressed by Zacks SCR Analysts are subject to change. 
Reports are not to be construed as an offer or the solicitation of an offer to buy or sell the securities herein mentioned.  Zacks SCR uses the 
following rating system for the securities it covers. Buy/Outperform: The analyst expects that the subject company will outperform the broader 
U.S. equity market over the next one to two quarters. Hold/Neutral: The analyst expects that the company will perform in line with the broader 
U.S. equity market over the next one to two quarters. Sell/Underperform: The analyst expects the company will underperform the broader U.S. 
Equity market over the next one to two quarters. 

The current distribution of Zacks Ratings is as follows on the  1025 companies covered: Buy/Outperform- 14.0%, Hold/Neutral- 80.7%, 
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4.3%. Data is as of midnight on the business day immediately prior to this publication. 


