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Report:   

Dr. Shizuru and her team focus on making bone marrow stem cell transplantation (BMT) 
safer and more effective. BMT can be a lifesaving and curative procedure for a vast 
number of otherwise incurable and chronic diseases. BMT works by replacing the 
defective or diseased blood forming stem cells of the recipient with those from a healthy 
donor or with gene corrected cells. Diseases currently cured by BMT include: various 
cancers; non-cancerous conditions resulting from defects in blood formation, such as 
sickle cell anemia and deficiencies of the immune system.  There is also the possibility to 
cure many more patients such as those with autoimmune diseases like childhood diabetes 
or multiple sclerosis, and patients infected with human immunodeficiency virus (HIV). 
However, despite its curative capacity, the BMT procedure has remained fraught with 
toxicities and unwanted complications that can be so severe as to result in death in some 
patients. Because of these dangers, only a small minority of patients who can potentially 
benefit from BMT actually undergo the procedure. One reason BMT is so high risk is 
because in order to get the blood stem cells to permanently take (engraft), recipients must 
be treated with toxic radiation and/or chemotherapy which can also damage normal 
tissues and cause blood counts to temporarily drop to dangerously low levels.   

Dr. Shizuru is excited to report the initial results from their clinical trial testing of a 
protein, a monoclonal antibody targeting a molecule called CD117, will be able to replace 
toxic chemotherapy to prepare patients to accept donor blood stem cell transplants. The 
current trial focuses on children borne with the genetic disorder called severe combined 
immunodeficiency (SCID), also known as the ‘bubble boy disease’.  Babies with SCID 
cannot make lymphocytes, which are essential cells that protect people from common 
types of infections caused by viruses and other organisms. If untreated babies with SCID 
will die before two years of age.  BMT is the only definitive cure for SCID but these 
babies are particularly vulnerable to the damaging effects of chemotherapy needed to get 
the donor blood stem cells to engraft.   

Because of the side effects caused by chemotherapy pediatric transplant doctors 
sometimes choose to infuse the donor bone marrow grafts without the chemotherapy.  
Although this approach can prevent the immediate life threatening infections, true blood 



stem cells do not engraft and often the immune function of these patients remains poor.  
Patients who do not receive chemotherapy generally have no or very low levels of B-
lymphocytes that are needed to make the protective proteins called immunoglobulins. 
These patients can suffer from persistent problematic infections and must receive regular 
infusions of immunoglobulin, a very costly drug which is made by extracting and pooling 
these proteins from the blood of many healthy donors.  SCID patients who receive 
chemotherapy that allows donor stem cells to engraft may enjoy better immune function.  
However, the possible negative consequences of chemotherapy include short- and long-
term side effects such as seizures, liver damage, neurologic damage, and/or grown 
retardation.  

To date, the Shizuru team has transplanted five patients with SCID using the anti-CD117 
antibody to prepare patients to accept donor blood stem cells.  All patients had bone 
marrow infusions as infants but did not have engraftment of true blood stem cells so their 
immune function has been poor.  The trial design is to test three increasing doses of the 
antibody.  Three patients were treated with the first very low dose of 0.1 mg/kg, and two 
more have been treated with the next dose of 0.3 mg/kg. All five patients tolerated the 
antibody treatment and the subsequent infusion of their donor stem cells without any 
issues. The major “complication” reported to the team is that the children undergoing this 
treatment are “very bored” and wondering why we are keeping them in the hospital for 
two weeks.  They have experienced no side effects, including no notable changes in 
blood counts or other blood chemistries.  

Remarkably, even at the lowest initial dose there is evidence that the antibody treatment 
is working. Data from the first two patients show that true blood stem cells have 
engrafted at a low level, which is enough to make new B cells. Both patients are >1 yr 
beyond their transplant and donor cell engraftment is stable. The first patient, who was 
chronically ill at the time of treatment with persistent diarrhea and recurrent upper 
respiratory tract infections, is now doing very well. The patient has gained weight, is 
going to go to school and could not give a stool sample on the last visit because the 
diarrhea has stopped. Patient 2 was more stable with fewer infections, but now has 
evidence of significantly more B-cells. It is too early report on the next dose group.  But 
we can say the antibody is safe at this dose, and we may be seeing an early signal that the 
higher dose of antibody will be even more effective.  

This clinical trial in SCID patients is a first big step in bringing anti-CD117 therapy to all 
patients who need a BMT.  Success in these children serves as proof-of-concept that an 
anti-CD117 antibodies can be safely used to permit replacement by healthy donor stem 
cells or gene-corrected cells, and eliminate toxic radiation or chemotherapy which has 
been a necessary part of BMT for decades.   

The HL Snyder Medical Foundation supported the early development work of the anti-
CD117 antibody in animals and then supported the researchers through the process of 



bringing this first-of-its kind agent to patients.  Even early into our clinic study patients 
appear to be benefiting.  We are deeply grateful and share this victory with the 
Foundation.   


