This mom with ALS hopes a groundbreaking UCI clinical trial will let her see her 2 kids grow up
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46 year old Lisa Wittenberg says her “free fall” began about two years ago — in boot camp, with a box jump.  She did that jump just as she had a hundred times before.

Stood with her feet shoulder-width apart. Dropped into a quarter squat. Extended her hips, swung her arms, and pushed her feet through the floor to propel herself onto the box.  She felt a tiny tug in her lower back.  “It felt like a pulled or torn muscle,” she said.

The pain returned when Wittenberg did sprints or jumping jacks, or really, any high-impact activity.  Seven months of physical therapy didn’t seem to help. So, in September 2016, she stopped working out. She figured that would give her spine time to heal.

Her back got better. But, about three months later, on a trip to the LA Coliseum to catch a Rams game with her family, Wittenberg noticed she couldn’t move her right ankle up and down. Suddenly, she was walking with a limp.

In March 2017, the fingers of her right arm hurt and appeared deformed. It was carpal tunnel, her doctor said.  The following month, Wittenberg had spinal surgery, and seemed to be recovering well.  But soon after, in June, she fell on her physical therapist’s driveway, breaking her right leg. Her therapist sensed something was wrong.

A battery of tests and doctor visits followed. Finally, in August, the 46-year-old mother of two from Trabuco Canyon learned that this free fall wasn’t just some random mishmash of unfortunate events.  She had Amyotrophic lateral sclerosis — ALS or Lou Gehrig’s Disease — a disorder of the nervous system that affects nerve cells and voluntary muscle movement.
The free fall continued after her diagnosis.

One day, she struggled to climb the stairs. Then, she had trouble buttoning her shirt. A month later, she needed a walker to get around.  December, she stopped walking. January, she couldn’t drive.

The woman who went sledding in the mountains, nailed box jumps and burpees in boot camp, and enjoyed long drives along the coast with Billy Idol songs blaring from her stereo, was now unable to move.  Confined to a wheelchair. Given two to five years to live.
Desperation

Dr. Namita Goyal keeps a box of tissues in her exam room. And it’s not just for her patients or visitors.  The UCI Health neurologist and ALS specialist who delivered the devastating news to the Wittenbergs in August tends to get emotional with her patients.

Despite Lisa Wittenberg’s upbeat attitude and sense of humor, she breaks down in Dr. Namita Goyal’s office when talking about her children. Goyal recently diagnosed Wittenberg with ALS, a disease for which there is no cure. Wittenberg is one of 200 nationwide participants in an experimental six-month program that she hopes will stop or slow down her muscle deterioration. “Hope is a powerful thing,” she said. 

It’s not easy for a doctor to tell patients they’re going to continue to gradually lose their muscle function — the ability to speak, swallow, or breathe.  Or that they might have just a few years left.  “The thing with ALS is, you feel helpless,” she said. “There’s no cure and no way to make it stop or slow down.”

ALS is a group of rare, neurological diseases that damage nerve cells that control voluntary muscle movement. The disease is “progressive,” which means the symptoms get worse over time, as Wittenberg experienced with her free fall.  With this disorder, nerve cells originating in the spinal cord degenerate or die. They stop sending messages to the muscles, which gradually weaken because they are not able to function.

About 10 percent of ALS patients survive for 10 or more years. Physicist Stephen Hawking survived for more than 30 years after he was diagnosed because he had the means to be on a ventilator. But Hawking was also an outlier, not the norm.

Most ALS patients die from respiratory failure usually within three to five years from when the symptoms first appear.  That is the segment researchers like Goyal are passionate about helping.  And it was this passion for ALS research that brought the neurologist from Harvard Medical School to UC Irvine Health’s ALS and Neuromuscular Center in Orange.
A sliver of hope
While Goyal broke the bad news to the Wittenbergs, she was able offer a thin sliver of hope.  She told the couple about Brainstorm, a new clinical trial researchers hope will slow down disease progression for ALS patients, reduce symptoms and possibly give them a few more years to live.

The treatment involves extracting patients’ stem cells and treating those cells with NurOwn, an experimental cell therapy. The treated stem cells would then be injected back into the patient’s body.  Each patient would get three injections over 28 weeks. Goyal is a lead researcher at UC Irvine on this clinical trial, which is being carried out at six trial centers nationwide on 200 patients.

Wittenberg met all the criteria for this experimental treatment. She is under 60, has had symptoms for less than two years and she can breathe on her own without a ventilator.  Lisa Wittenberg says Penny, her lab mix, knows she’s sick and doesn’t leave her side. Wittenberg was diagnosed in August 2017 with ALS, a nervous system disease that weakens the muscles. She is now confined to a wheelchair. “This is totally not me,” she says of being in a wheelchair. Just last January she hiked, sledded and did boot camp workouts 4-5 days a week. 

But here’s the catch. This is a “random double-blind, placebo-controlled clinical trial,” which means half of the patients will not get the actual treatment, but a placebo — a substance that would have no therapeutic effect.

Neither Goyal nor Wittenberg will know until after the study ends in July 2019, whether she got the treatment or the placebo.  Wittenberg says she doesn’t care there’s a 50 percent chance she won’t be treated.  “Hope is all I’ve got right now,” she said. “I’m going to hope I get the real thing.”

And this clinical trial is a sliver of hope she didn’t know existed, until Goyal told her.

“The fact that this treatment is available to me, was great news,” she said. “When you learn about possibilities, you don’t care how small they are. You hold on to every, tiny possibility.  “It just needs to exist.”
Telling the boys

Wittenberg got her first injection Feb. 27. Her second is scheduled for April 24.  The spinal taps haven’t been pleasant. But she doesn’t care.  “They can stick needles in my eyes if they want,” Wittenberg said.

Being in the doctor’s office has been the easiest part, she says. The hardest part was was telling her sons, Tommy, 16, and Andrew, 13, about her diagnosis.

A photo taken three year ago of Lisa and Joel Wittenberg with their sons Tommy, left, and Andrew.(Photo Courtesy of the Wittenberg family) 

“I wanted to tell them I’m a strong woman and I’m going to fight this,” Wittenberg said.  “Don’t use the word ‘fight,’” a social worker advised. “You can’t really fight ALS.”  Wittenberg and her husband told their sons it was “neuromuscular disease.”  “I didn’t want them to Google ‘ALS’ and freak out,” she said.

But Tommy figured it out right away.  “What’s the treatment, mom?”  “There’s none.”

Her younger son had a different question as he was watching a story on TV about his mom being part of the clinical trial.

“Did they say you only have two to five years to live?” he asked her.  “No, honey. That’s for people who don’t fight.”

She used that word: Fight.  “I have hope,” she said. “I sure as heck am going to give my kids hope.”
A new normal

But stark realities are hard to escape at home, no matter which way the Wittenbergs turn.

They’ve already installed a wheelchair ramp and are remodeling their first floor so Wittenberg can have a more comfortable bedroom and bathroom downstairs. This week, they traded in her husband’s pickup truck for a wheelchair van.

Wittenberg’s husband, Joel, a history teacher and golf coach at Trabuco Hills High School, is now also a caregiver.
“When you are faced with something like this, you just do what needs to be done,” he said. “You don’t ask questions, you don’t stop to feel sorry for yourself. Failure is not an option.”  He says his wife’s smiling face and her delightful sense of humor, has helped. Family members and friends have pitched in, too.

They’re taking turns to pick up and drop off the kids at schools. They are bringing hot meals. And they are caring for Wittenberg when her husband has to be at work.  “I’m as strong as I am because of this amazing support system I have,” Wittenberg said.

But she misses being independent. When she talks about the things she can’t do any more, she struggles to keep it together.  “I miss going upstairs. I miss driving up and down the coast with my windows and moon roof open. I miss going to concerts.”

For Tommy’s 14th birthday, she took him to his first concert, Imagine Dragons.  She misses those little things. Like going to Target and bumping into her friends. Or going out to dinner with her husband.  “I’m a total beach girl,” she says, running her fingers across a photo of her standing on the beach, making a heart with her hands around the setting sun.  “Sunset on the beach with my boys, that’s me in a nutshell.”
The wait begins

Now, there is little left to do, but wait.  Goyal says there is reason to be hopeful. This is one of the few ALS clinical trials that has made it to Phase 3, which means it has already been proven safe and effective. The next step is review and approval by the Food and Drug Administration [after the Phase 3 trial ends], which would make the treatment available to everyone.

“It’s been one of the most encouraging trials that we’ve ever seen,” said Goyal, who has done ALS research for a decade. “A majority of trials have stopped at the second phase, which means they were not effective.”  When it comes to ALS drugs, effectiveness is not about making the patient walk or regain other functions. It’s about stopping that free fall Wittenberg has been experiencing over the last year and a half.

Lisa Wittenberg holds a family photo album showing off pictures of herself doing things she loved — hiking, being at the beach, hanging out with friends and family and living an active life.  Wittenberg was diagnosed in August 2017 with ALS, a nervous system disease that weakens the muscles and is now confined to a wheelchair. “This is totally not me,” she says.
Within a month, some patients have seen minor changes. During a recent appointment with Goyal, Wittenberg said she could kick her right foot, something she couldn’t do before she got the injection.  “That is a hopeful sign,” Goyal said. “And for these patients, hope is empowering. Even a placebo effect can prove meaningful in their journey.”  If the drug is successful in stalling the disease, that would be “a remarkable victory,” Goyal said.

“It means we’ve bought these patients some time.”  And that’s all Wittenberg wants.  “I want to see Andrew graduate from high school,” she said, breaking down in tears. “Two to five years is not enough. I have to be around for my kids.”  When this trial ends, Wittenberg said she will line up for the next one.

“I do believe with all my heart that there will be a treatment that’ll help me,” she said.

Out of 98,000 people who contacted Brainstorm worldwide, only a small number have qualified, and Wittenberg is one of them.  If she can get 10 years instead of five, Wittenberg says, she’ll take it.  “I don’t want to walk, I don’t want to drive,” she says. “I just want to make this stop.”  This is the first story in an occasional series that will follow Lisa Wittenberg as she participates in an ALS clinical trial at UCI Health.
About the clinical trial

Brainstorm is still looking for ALS patients who might qualify for this clinical trial, which is expected to end in July 2019. Information: 949-824-3990, email stemcell@uci.edu or visit brainstorm-cell.com.

Trials for potential ALS treatment spark cautious hope

Photo: Richard Vinci, with his wife, Michelle Geoffrion-Vinci, at Massachusetts General Hospital, where he is taking part in a late-stage clinical trial of a treatment for amyotrophic lateral sclerosis. He was diagnosed with the disease 18 months ago. –The Boston Globe 
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As an engineering professor at Lehigh University in Pennsylvania, Richard P. Vinci has run plenty of experiments. He specializes in figuring out what makes materials break, everything from computer chips to microneedles that deliver medicine.

But now the 51-year-old graduate of MIT and Stanford University is the subject of a study himself, one he hopes might save, or at least extend, his life. Vinci, a Reading native, was diagnosed 18 months ago with ALS, the deadly disease that ravages the nervous system and gradually robs patients of the ability to speak, eat, and, finally, breathe.

He is an early participant in what experts say is the first late-stage clinical trial in the United States to determine if stem cells harvested from bone marrow, modified during the manufacturing process, and then injected into a patient’s spinal canal fluid will halt or slow the dreaded disease.

 “In this day and age, we’re used to understanding at least why things happen, even if we can’t fix them,” Vinci said as he lay in bed at Massachusetts General Hospital, his speech slightly slurred by the disorder. “ALS is still such a mystery despite the intense efforts of a lot of very smart people who have been working on it a long time.”

MGH and the University of Massachusetts Medical School in Worcester are among six sites across the country testing the therapy, NurOwn, developed by BrainStorm Cell Therapeutics, which has offices in Israel and New York.

Hopes are high — as they often are at the start of a trial — but the challenge is daunting. Amyotrophic lateral sclerosis, commonly called Lou Gehrig’s disease, has long confounded some of the best minds in medicine. Since 1995, only two drugs have been approved to treat it, and neither works very well. Over the past five years, at least 100 clinical trials of potential ALS treatments have failed. Despite the best effort of doctors and researchers, it still kills most patients in three to five years.

Some of the most prominent ALS researchers in the United States are working on the phase 3 clinical trial. NurOwn, they say, is the first stem cell therapy for ALS to have gotten this far, and it showed tantalizing results in a small phase 2 trial involving 48 patients — 36 of whom got the cells and 12 of whom received a placebo.

Twelve weeks after a single dosing, the treatment had temporarily slowed or halted the progression of the disease or even improved functioning in more than 40 percent of patients who had been rapidly deteriorating, according to BrainStorm executives.

“We have seen wonderful results in a smaller patient population,” said Chaim Lebovits, president and chief executive of BrainStorm, although some ALS experts described the outcomes as underwhelming and noted that the firm hasn’t attracted any large pharmaceutical partners.

In the new larger trial, 200 patients will be given three doses over two months and then be monitored for several months. Half will get stem cells and half a placebo. The results are expected in late 2019. If the trial is successful, the company plans to seek Food and Drug Administration approval to sell the treatment.

Vinci, of Easton, Pa., had stem cells extracted from bone marrow in his hip last month at MGH. He and his wife, Michelle Geoffrion-Vinci, a Spanish professor at Lafayette College, had repeatedly visited the hospital over three months so researchers could gauge how fast the disease was progressing.

On March 22, medical staffers gave him an injection in his spinal canal while he was awake. He has no idea whether it contained the stem cells that were taken from him in February and processed at the City of Hope National Medical Center outside Los Angeles. To preserve the integrity of the trial, patients aren’t told whether they are receiving cells or a placebo.

“Obviously, I’d love to be on the stem cell side of that 50-50 break,” said Vinci, whose initial symptoms included stumbling while walking his greyhound, Hope, in early 2016. “But not being in the study, I had a zero-percent chance.”

The six test sites include the three hospitals in the earlier trial — MGH, UMass, and the Mayo Clinic in Minnesota — as well as California Pacific Medical Center in San Francisco, Cedars-Sinai Medical Center in Los Angeles, and University of California Irvine Medical Center.  [All are Phase 3 sites; the Phase-2 sites are in blue]
In the field of ALS research, where many seasoned clinical investigators have participated in dozens of trials with disappointing results, the NurOwn trial seems more promising, according to several researchers involved.

Dr. Robert Brown Jr., who runs the neurology department at UMass and who in 1993 led a research team that discovered the first gene linked to the inherited form of ALS, noted that doctors routinely use stem cells from bone marrow or blood to treat cancer and blood disorders.

In the case of NurOwn, BrainStorm modifies harvested stem cells to secrete growth factors believed to promote the survival of motor neurons that haven’t been damaged by the disease.

“These stems cells are not being used to rebuild the nervous system,” said Brown. “That’s a fundamentally important point. It’s to keep the remaining ones alive.”

Dr. Merit Cudkowicz, who runs the ALS program at MGH, said the small phase 2 trial indicated that the stem cells may have temporarily stabilized some patients and reduced signs of inflammation in the brain that scientists consider important signs of the disease worsening.

Not everyone is optimistic that the new trial will yield significant results.

Steven Perrin, president and chief scientific officer of ALS Therapy Development Institute, a Cambridge nonprofit biotech research group that’s also searching for treatments, said it was exciting for any ALS therapy to reach a late-stage trial. But BrainStorm’s cell therapy, he said, appears to have only a modest effect on patients.

“The early clinical trial didn’t blow anybody away,” Perrin said. Although he praised BrainStorm for developing a rigorous new trial with 200 patients, he called it a “Hail Mary pass.’’

Today, the only drugs prescribed to slow the progression of ALS are Radicava, approved in 2017, and riluzole, the generic name of Rilutek, which was OK’d in 1995. At best, neurologists say, they have a marginal effect. A third drug, Nuedexta, is prescribed to treat unpredictable episodes of crying and laughter that sometimes occurs in ALS. But the medicine doesn’t affect the underlying disease.

One reason ALS is so challenging to study, said UMass’s Brown, is because it is relatively rare. In Europe and the United States each year, there are one or two new cases per 100,000 people. That’s traditionally meant limited funding for research, although the “Ice Bucket Challenge” — inspired by former Boston College baseball player Pete Frates, who has ALS — has raised over $115 million since 2014, according to the ALS Association. Most of that has gone to research.

It’s also hard to study diseases of the central nervous system without damaging the brain. And, said Brown, there has been a “dearth of innovative ideas about the biology of the disease.”

ALS tends to affect people in their middle-to-late 50s, although it can appear in teenagers and people in their 90s. The rate of physical decline varies, which makes it difficult to determine whether periods of stability are due to a medicine or the natural course of the disease.

About 10 percent of cases appear to be inherited. The other 90 percent occur in people with no family history of ALS. To complicate matters, Brown said, at least 40 genes have been implicated in the disease.

Dr. Robert Miller, the 76-year-old neurologist overseeing the trial at California Pacific Medical Center, said ALS is the “grim reaper of neurological disease,” cutting people down in their prime.

“It’s kind of a big deal to get to phase 3, but just about every time you get to phase 3, we have seen failure,” said Miller, whose patients included the late Senator Jacob Javits of New York, who died in 1986.

Several researchers said they hope the trial dispels unproven claims by unscrupulous clinics that market stem cells as a panacea for ALS.

Vinci was a fitness buff who enjoyed Pilates and yoga. Now, he uses a wheelchair or walker. But he still teaches and loves hanging out with his two daughters, ages 14 and 11. Last month, he appeared upbeat and wore a T-shirt that said “positive state.”

“I have close friends who asked me what my bucket list is,” he said. “It’s not that I want to fly to Greece or bungee jump in the Amazon.” His eyes welled up. “I’d like to see my kids graduate from high school.” Then a pause. “I want to keep working with my students, whom I love.”
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Study Description

Brief Summary:

This study will evaluate the safety and efficacy of repeated administration of NurOwn® (MSC-NTF cells) therapy, which is based on transplantation of autologous bone marrow derived mesenchymal stromal cells (MSC), which are enriched from the patient's own bone marrow, propagated ex vivo and induced to secrete Neurotrophic factors (NTFs).

The autologous NurOwn® (MSC-NTF cells) are back-transplanted into the patient intrathecally by standard lumbar puncture where neurons and glial cells are expected to take up the neurotrophic factors secreted by the transplanted cells

	Condition or disease 
	Intervention/treatment 
	Phase 

	Amyotrophic Lateral Sclerosis (ALS) 
	Biological: NurOwn® (MSC-NTF cells) Other: Placebo 
	Phase 3 


Detailed Description:

Neurotrophic factors (NTFs) are potent survival factors for embryonic, neonatal, and adult neurons and are considered potential therapeutic candidates for ALS. Delivery of multiple NTFs to the immediate environment of afflicted neurons in ALS patients is expected to improve their survival and thus slow down disease progression and alleviate symptoms. NTF-secreting mesenchymal stromal cells (MSC-NTF cells) are a novel cell-therapeutic approach aimed at effectively delivering NTFs directly to the site of damage in ALS patients.

Participants meeting the inclusion and exclusion criteria will be randomized and will undergo bone-marrow aspiration. MSC of the participants randomized to the treatment group will be induced into MSC-NTF cells. Participants will undergo a total of three intrathecal (IT) transplantations with NurOwn® (MSC-NTF cells) or matching placebo at three bi-monthly intervals

Study Design

	

	Study Type :
	Interventional  (Clinical Trial) 

	Estimated Enrollment :
	200 participants

	Allocation:
	Randomized

	Intervention Model:
	Parallel Assignment

	Intervention Model Description:
	Randomized, Double-Blind, Placebo-Controlled Multicenter Study

	Masking:
	Quadruple (Participant, Care Provider, Investigator, Outcomes Assessor)

	Masking Description:
	This is a double-blind study where the investigators, participants and all sponsor and CRO personnel involved in the conduct, data management or analysis of the study will remain blinded to the treatment assignments

	Primary Purpose:
	Treatment

	Official Title:
	A Phase 3, Randomized Double-Blind, Placebo-Controlled Multicenter Study to Evaluate Efficacy and Safety of Repeated Administration of NurOwn® (Autologous Mesenchymal Stem Cells Secreting Neurotrophic Factors) in Participants With ALS

	Actual Study Start Date :
	August 28, 2017

	Estimated Primary Completion Date :
	April 30, 2019

	Estimated Study Completion Date :
	July 30, 2019


Resource links provided by the National Library of Medicine [image: image2]
Genetics Home Reference related topics: Amyotrophic lateral sclerosis 

MedlinePlus related topics: Amyotrophic Lateral Sclerosis 

Drug Information available for: Neurotrophin-3 

Genetic and Rare Diseases Information Center resources: Amyotrophic Lateral Sclerosis 

U.S. FDA Resources 

Arms and Interventions

	Arm 
	Intervention/treatment 

	Active Comparator: NurOwn® (MSC-NTF cells) 

Three Intrathecal administrations of NurOwn® (MSC-NTF cells) at bi-monthly intervals
	Biological: NurOwn® (MSC-NTF cells) 

Autologous transplantation of bone marrow derived mesenchymal stem cells propagated ex vivo and induced to secrete neurotrophic factors



	Placebo Comparator: Placebo 

Three Intrathecal administrations of Placebo at bi-monthly intervals
	Other: Placebo 

Placebo




Outcome Measures

Primary Outcome Measures : 

1. To evaluate the efficacy and safety of NurOwn® (autologous MSC-NTF cells) as compared to placebo as measured by the amyotrophic lateral sclerosis functional rating scale (ALSFRS-R) [ Time Frame: 28 weeks following the first treatment ]

To determine efficacy and safety of repeat intrathecal injections of NurOwn® as compared to Placebo given three times two months apart to participants with Amyotrophic Lateral Sclerosis

Secondary Outcome Measures : 

1. Biomarkers [ Time Frame: Through selected post-treatment time points up to 20 weeks post transplant ]

To evaluate biomarkers (such as cell-secreted neurothrophic factors, inflammatory factors, and cytokines in pg/ml) in the cerebrospinal fluid (CSF) as well as in serum samples throughout the study to evaluate their relationship to treatment with NurOwn® (MSC-NTF cells)

Eligibility Criteria

Information from the National Library of Medicine 

Choosing to participate in a study is an important personal decision. Talk with your doctor and family members or friends about deciding to join a study. To learn more about this study, you or your doctor may contact the study research staff using the contacts provided below. For general information, Learn About Clinical Studies. 
	

	Ages Eligible for Study:   
	18 Years to 60 Years   (Adult)

	Sexes Eligible for Study:   
	All

	Accepts Healthy Volunteers:   
	No


Criteria

Inclusion Criteria:

· ALS diagnosed as possible, laboratory-supported probable, probable, or definite as defined by revised El Escorial criteria.

· Having onset of ALS disease symptoms, including limb weakness within 24 months at the Screening Visit.

· ALSFRS-R ≥ 25 at the screening Visit.

· Upright slow vital capacity (SVC) measure ≥ 65% of predicted for gender, height, and age at the screening Visit.

· Rapid progressors

· Participants taking a stable dose of Riluzole are permitted in the study

· Citizen or permanent resident of the United States or Canadian citizen able to travel to a US site for all follow-up study visits

Exclusion Criteria:

· Prior stem cell therapy of any kind

· History of autoimmune or other serious disease (including malignancy and immune deficiency) that may confound study results

· Current use of immunosuppressant medication or anticoagulants (per Investigator discretion)

· Exposure to any other experimental agent or participation in an ALS clinical trial within 30 days prior to Screening Visit

· Use of RADICAVA (edaravone injection) within 30 days of screening or intent to use edaravone at any time during the course of the study including the follow up period

· Use of non-invasive ventilation (BIPAP), diaphragm pacing system or invasive ventilation (tracheostomy)

· Feeding tube

· Pregnant women or women currently breastfeeding

Contacts and Locations

Information from the National Library of Medicine 

To learn more about this study, you or your doctor may contact the study research staff using the contact information provided by the sponsor. 
Please refer to this study by its ClinicalTrials.gov identifier (NCT number): NCT03280056 
Contacts

	
	
	
	

	Contact: Ralph Z. Kern, MD
	201-488-0460
	rkern@brainstorm-cell.com
	

	Contact: Yael D. Gothelf, Ph.D.
	
	ygothelf@brainstorm-cell.com
	


Locations

	
	

	United States, California

	University of California Irvine Alpha Stem Cell Clinic
	Recruiting

	Irvine, California, United States, 92697 

	Contact: Robert Zhou    949-824-3990    stemcell@uci.edu    

	Principal Investigator: Namita A. Goyal, MD          

	Cedars-Sinai Medical Center
	Recruiting

	Los Angeles, California, United States, 90048 

	Contact: Carolyn Prina    310-423-1713    Carolyn.Prina@cshs.org    

	Principal Investigator: Robert H Baloh, MD          

	California Pacific Medical Center
	Recruiting

	San Francisco, California, United States, 94115 

	Contact: Dallas Forshew, RN    415-309-5178    ForsheD@cpmcri.org    

	Principal Investigator: Robert Miller, MD          

	United States, Massachusetts

	Massachusetts General Hospital
	Recruiting

	Boston, Massachusetts, United States, 02115 

	Contact: Taylor J Mezoian    617-643-0312    NurOwnPhase3@mgh.harvard.edu    

	Principal Investigator: James D Berry, MD          

	University of Massachusetts Medical School
	Recruiting

	Worcester, Massachusetts, United States, 01655 

	Contact: Diane McKenna-Yasek    508-856-4697    diane.mckenna-yasek@umassmed.edu    

	Principal Investigator: Robert H Brown, D.Phil. M.D.          

	United States, Minnesota

	Mayo Clinic
	Recruiting

	Rochester, Minnesota, United States, 55905 

	Contact: Carol Denny    507-284-2676    rstalsresearch@mayo.edu    

	Principal Investigator: Anthony Windebank, MD          


Sponsors and Collaborators

Brainstorm-Cell Therapeutics

California Institute for Regenerative Medicine
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	Principal Investigator:
	Merit E. Cudkowicz, MD
	Massachusetts General Hospital
	

	Principal Investigator:
	Robert H. Brown, MD, PhD
	UMass Medical School
	

	Principal Investigator:
	Anthony J. Windebank, MD
	Mayo Clinic
	

	Principal Investigator:
	Namita A. Goyal, MD
	UC Irvine
	

	Principal Investigator:
	Robert G. Miller, MD
	California Pacific Medical Center (CPM) Research Institute
	

	Principal Investigator:
	Robert Baloh, MD, Ph.D.
	Cedars-Sinai Medical Center
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