1. What is gene therapy?
Gene therapy is a broad term used to describe efforts to treat diseases that are caused by a misspelling of the DNA genetic material, by putting the correctly spelled DNA gene into the part of the body that is affected.  
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One gene therapy strategy has been developed step-by-step for decades. It uses an envelope to deliver the genetic material to the right address in the body.  The envelope is called a “vector” or carrier, and it is made by assembling pieces of viruses without the parts of the virus that causes illness.  
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For sickle cell disease, the bone marrow is the place where the abnormal sickle red blood cells are made, so gene therapy means making the envelope “vector” to transfer a correctly spelled DNA gene into bone marrow cells.  

2. What are the known and anticipated risks associated with gene therapy? 

The risks are in 3 categories: (1) collecting bone marrow cells, (2) chemotherapy to get the body ready for transplant, and (3) inserting new genetic material. 

1. Collecting bone marrow – This is also called Harvesting the cells.  could precipitate a painful crisis, so steps are taken to have the patient under optimal treatment before proceeding with a harvest.  

2. Chemo – These cause the biggest risks of the transplant.  Chemotherapy gets the body ready to accept transplanted cells, but the side effects are that all of the blood counts will go down for a few weeks. When the blood counts are low, you might need blood transfusions, you will need antibiotics to prevent infections, and you might need extra antibiotics to treat infections.  During the period of highest risk for these problems, you would hospitalized for around a month. As the blood counts recover, you still might need to come to clinic twice week and have re-hospitalization if new problems show up. 

3. Inserting new genetic material – The envelope vector addresses the genetic material to the right kind of cells, but where the message lands inside those cells could cause problems. The message could potentially land in a place that causes cancer.  The message has safeguards to cut down on the risk of turning on cancer genes, and cancer has not happened with these kinds of envelopes (lentiviral vectors), but this is a potential risk.  There is some risk that the cells that not enough cells are corrected, or the cell that were corrected will gradually die out, so that production of sickle cells will come back. 


3. Is there any chance of getting infected with HIV?
[bookmark: _GoBack]There is no chance of getting HIV from the vector.  The infectious parts of the virus have been removed before inserting the correctly spelled gene for the part of hemoglobin that is misspelled in sickle cell disease. 
4. What are common side effects?
The most common side effects come from busulfan, the chemotherapy used to make space in the bone marrow for the bone marrow cells that have been taken out and exposed to the vector to go back to and grow new blood.  This chemotherapy is given at a high dose, and results commonly in nausea, vomiting, hair loss, mouth sores, and difficulty eating and swallowing.  The drug also depresses the blood counts, so blood transfusions are necessary.  Finally, the drug knocks down the immune system, so infections are also common and anticipated, requiring antibiotics during the period that the blood counts are depressed.  This process generally involves a month-long hospitalization to manage these anticipated side effects.   
5. Is gene therapy curative? If not, how long might I expect to be without symptoms?
It is too early to say if the gene therapy is curative, but a cure is the intention.  The disease should be curable if enough of the bone marrow contains the newly transferred, correctly spelled gene.  It appears that 20% of bone marrow cells containing the correctly spelled gene is the threshold of what is required, and the percentage achievable varies from patient to patient.  If that threshold is not reached, it is still possible for a patient to benefit with a reduction in pain crises and an improved hemoglobin without being cured.  Our goal, however, is to get all patients to the level that cures their disease.  
6. What are my chances of being able to conceive a child after gene therapy?
The chemotherapy used to prepare the patient for the transplant of the genetically modified cells makes patients infertile, meaning that they could not naturally conceive a child after the gene therapy.  For this reason, patients are offered the opportunity to collect sperm or eggs before the transplant so that they can be frozen and stored should a patient wish to conceive after the gene therapy.  
Where can I get more information?
A great source for more information is clinicaltrials.gov, the SCDAA, and the NIH Cure Sickle Cell Disease initiative, https://curesickle.org/content/about.
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