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MEDIA RELEASE – EMBARGOED UNTIL THURSDAY, JUNE 9, 6:30 P.M. ET 

MS breakthrough: Replacing diseased immune system halts 
progression and allows repair 

Clinical trial suggests chemo and blood stem cell combination therapy should be considered 
for people with early, aggressive MS 

JUNE 9, 2016 – OTTAWA, CANADA – A clinical trial published in The Lancet, a top medical 
journal, shows that an intensive procedure that completely wipes out the immune system and 
then regenerates a new one using blood stem cells can eliminate all signs of damaging brain 
inflammation in people with early, aggressive multiple sclerosis (MS), and facilitate lasting 
recovery.  

Led by Dr. Harold Atkins and Dr. Mark S. Freedman of The Ottawa Hospital and the University of 
Ottawa, the trial included 24 participants who were followed for up to 13 years. The $6.47 
million trial was funded by the MS Society of Canada and its affiliated Multiple Sclerosis 
Scientific Research Foundation. The research was also supported by The Ottawa Hospital 
Foundation, The Ottawa Hospital Department of Medicine and Canadian Blood Services. 

“Our trial is the first to show the complete, long-term suppression of all inflammatory activity in 
people with MS,” said Dr. Atkins, a stem cell transplant physician and scientist at The Ottawa 
Hospital, and associate professor at the University of Ottawa. “This is very exciting. However, it 
is important to note that this therapy can have serious side effects and risks, and would only be 
appropriate for a small proportion of people with very active MS. People with MS who have had 
significant disability for a long time would likely not benefit.” 

“This procedure should be considered as a treatment option for people with early, aggressive 
MS,” said Dr. Freedman, a neurologist and senior scientist at The Ottawa Hospital and professor 
at the University of Ottawa. “Although this trial was relatively small, it was intensive, with the 
longest prospective follow-up of any such treatment group to date, and that is what makes the 
results so convincing. However, this is a very complex procedure that should only be performed 
at very specialized centres with expertise in both the management of MS patients and blood 
stem cell transplantation.” 

MS affects approximately 2.3 million people around the world, causing symptoms that range 
from blurred vision to extreme fatigue to partial or complete paralysis. It occurs when the 
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immune system – which normally protects against foreign disease-causing organisms – 
mistakenly attacks the body’s own central nervous system, which includes the brain, spinal cord 
and optic nerve. Early in the disease, people often experience temporary episodes of worsening 
symptoms accompanied by active inflammation in the brain (called relapses), whereas later on, 
disease progression is inevitable.  

The trial evaluated a treatment called immunoablation and autologous hematopoietic stem cell 
transplantation (IAHSCT). The procedure begins by giving a person medication to coax their 
hematopoietic stem cells to migrate from their bone marrow into their blood. These stem cells 
are then collected from the blood, purified and frozen. Then, high doses of chemotherapy drugs 
are used to eliminate the person’s diseased immune system. The stem cells are then 
transplanted back into the same person, so that they can give rise to a new immune system 
that has no “memory” of the previous pattern of attacking the central nervous system.  

The trial included 24 participants with aggressive, relapsing MS. They were followed for 
anywhere between four and 13 years after treatment (with a median post-treatment follow up 
of 6.7 years).  

After the treatment: 

• Not a single participant experienced a clinical relapse (zero relapses in 179 patient-
years), whereas before treatment, the participants experienced an average of 1.2 
relapses per year (167 relapses in 146 patient-years). 

• Not a single new active inflammatory lesion could be detected in the brains of any of the 
participants (zero lesions on 327 MRI scans) whereas before the treatment, participants 
had 188 lesions on 48 scans.  

• Not a single participant required MS-specific drugs to control their disease. 
• 70 percent of participants experienced a complete stop in disease progression. 
• The average rate of brain shrinkage, typically a measure that correlates with MS 

progression, returned to levels associated with normal aging. 
• 40 percent of participants experienced some lasting reversal of symptoms such as vision 

loss, muscle weakness and balance problems.  
• Some participants were able to return to work or school, regain the ability to drive, get 

married and have children.  

Trial participant Jennifer Molson was diagnosed with MS in 1996, when she was just 21. She 
received her transplant in 2002. 
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“Before my transplant I was unable to walk or work and was living in assisted care at The 
Ottawa Hospital Rehabilitation Centre,” she said. “Now I am able to walk independently, live in 
my own home and work full time. I was also able to get married, walk down the aisle with my 
Dad and dance with my husband. I’ve even gone downhill skiing. Thanks to this research I have 
been given a second chance at life.” 

“The MS Society is proud to be a part of an important turning point in the treatment of MS,” 
said Yves Savoie, CEO and President of the MS Society of Canada. “What started as a bold idea 
has translated into a treatment option for people living with highly active, relapsing MS. 
Publication of the results from this study will inform clinicians of the risks and benefits of the 
procedure, and pave the way for further research which could help people with all forms of 
MS.” 

“A variation of this procedure has been used to treat leukemia for decades, but its use for auto-
immune diseases is relatively new,” said Dr. Atkins, who is also the Medical Director of the 
Regenerative Medicine Program at the Ottawa Hospital Research Institute. “It is only used in 
very severe cases because participants face a significant risk of infection and other side-effects, 
including death. The risks are similar to those faced by leukemia patients undergoing this kind 
of treatment.”  

Indeed, one participant in this study died of liver failure due to the treatment and another 
required intensive care for liver complications. The treatment regimen was modified over the 
course of the study to reduce toxicity, but all participants still developed fevers, which were 
frequently associated with infections.   

“Several recent clinical trials from other groups have examined this procedure in people with 
MS,” said Dr. Freedman, who is also the Director of MS Research at The Ottawa Hospital. “Our 
study is unique in that we used a stronger cocktail of drugs to eliminate the immune system, we 
followed the participants for a very long time, and the majority of our participants have had 
significant, long-lasting responses.”  

People who are interested in this therapy should speak with their own neurologist, who can 
request a referral to The Ottawa Hospital MS Clinic or another major hospital with experience 
in this area. Note that The Ottawa Hospital cannot treat people without valid Canadian health 
coverage. 

This study was approved by the Ottawa Health Sciences Network Research Ethics Board, and is 
registered at https://clinicaltrials.gov/ct2/show/NCT01099930. The lead researchers are 
affiliated with the Stem Cell Network, the Ontario Institute for Regenerative Medicine and the 
University of Ottawa Brain and Mind Research Institute. 
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“We thank the patients from across Canada who participated in this clinical trial, as well as their 
family members,” said Marjorie Bowman, trial coordinator and advanced practice nurse at The 
Ottawa Hospital. “Their courage and dedication are remarkable.” 

Full reference: “Immunoablation and autologous haemopoietic stem-cell transplantation for aggressive multiple 
sclerosis: a multicentre single-group phase 2 trial.” Harold L Atkins, Marjorie Bowman, David Allan, Grizel Anstee, 
Douglas L Arnold, Amit Bar-Or, Isabelle Bence-Bruckler, Paul Birch, Christopher Bredeson, Jacqueline Chen, Dean 
Fergusson, Mike Halpenny, Linda Hamelin, Lothar Huebsch, Brian Hutton, Pierre Laneuville, Yves Lapierre, 
Hyunwoo Lee, Lisa Martin, Sheryl McDiarmid, Paul O’Connor, Timothy Ramsay, Mitchell Sabloff, Lisa Walker, Mark 
S Freedman. The Lancet. E-pub June 9, 2016. http://www.thelancet.com/journals/lancet/article/PIIS0140-
6736(16)30169-6/abstract  

Audiovisual: Photos of Dr. Atkins, Dr. Freedman, Marjorie Bowman and Jennifer Molson are available: 
https://www.dropbox.com/sh/l9ucleyrb3jcxxu/AAAE-1hbx7qH54ZRoZW9sAo0a?dl=0. A video is available 
here: https://youtu.be/vW86owclZes. Additional video clips, b-roll and photos of trial participants are available 
upon request.  

About The Ottawa Hospital: Inspired by research. Driven by compassion. The Ottawa Hospital is one of Canada’s 
largest learning and research hospitals with over 1,100 beds, approximately 12,000 staff and an annual budget of 
over $1.2 billion. Our focus on research and learning helps us develop new and innovative ways to treat patients 
and improve care. As a multi-campus hospital, affiliated with the University of Ottawa, we deliver specialized care 
to the Eastern Ontario region, but our techniques and research discoveries are adopted around the world. We 
engage the community at all levels to support our vision for better patient care. See www.ohri.ca for more 
information about research at The Ottawa Hospital.  

About the Multiple Sclerosis Society of Canada and Multiple Sclerosis Scientific Research Foundation: The MS 
Society of Canada is dedicated to finding a cure for multiple sclerosis by funding leading-edge research and 
improving the quality of life of those affected by the disease. The Multiple Sclerosis Scientific Research Foundation 
funds large, innovative, multi-centre collaborative studies that will lead to major advances in the field of MS. A 
unique Canadian resource, the Foundation’s main funding source is the MS Society of Canada. Please visit 
mssociety.ca or call 1-800-268-7582 to make a donation or for more information. 

About the University of Ottawa: The University of Ottawa is home to over 50,000 students, faculty and staff, who 
live, work and study in both French and English. Our campus is a crossroads of cultures and ideas, where bold 
minds come together to inspire game-changing ideas. We are one of Canada’s top 10 research universities—our 
professors and researchers explore new approaches to today’s challenges. One of a handful of Canadian 
universities ranked among the top 200 in the world, we attract exceptional thinkers and welcome diverse 
perspectives from across the globe. www.uottawa.ca  

Media contacts 
• Jennifer Ganton, Director, Communications and Public Relations, Ottawa Hospital Research Institute, 613-

798-5555 x 73325, 613-614-5253 (cell), jganton@ohri.ca 
• Lindsay Gulin, Specialist, Media Relations, MS Society of Canada, 1-800-268-7582 x 3245, 

lindsay.gulin@mssociety.ca  
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