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Alternative and Non-Traditional Treatments for Graft Versus Host Disease in Leukemia Patients
	Graft versus host disease (GVHD) is a common, but fatal transfusion reaction that occurs in many leukemia patients undergoing treatment with bone marrow transplantation (Li, et al., 2014). Bone marrow transplantation after treatment with chemotherapy is the traditional treatment for acute myelecytic leukemia (AML), acute lymphoblastic leukemia (ALL), and chronic myelecytic leukemia (CML) (Horowitz, et al., 1990). These cancer patients are treated with chemotherapy to destroy their blood cells, then are transplanted with bone marrow cellular therapy products (CTP) that are ideally human leukocyte antigen (HLA) matched and T cell depleted (Gutman, Ross, Smith, Myint, & Lee, 2016). These requirements of the CTP help reduce the risk of the donor T lymphocytes from attacking foreign, unmatched HLA of the recipient which would result in engraftment leading to severe transfusion complications (GVHD) (Li, et al., 2014).  
In ideal situations, the transplanted bone marrow would take over in the recipient and start making new, disease free blood cells to replace the cancerous cells (Gutman, Ross, Smith, Myint, & Lee, 2016). This treatment is often supported with the irradiation of blood products given to the patient before and after bone marrow transplantation to reduce the risk of foreign HLA being introduced into the patient, which would result in GVHD (Li, et al., 2014). Immunosuppressant drug therapy is also part of post transfusion treatment to down regulate the recipient’s immune response to the non-self bone marrow (Li, et al., 2014). Immunosuppressive drug therapy consists of high dose steroids. These steroids are mostly effective in eliminating the immune response to the transplanted cells, but occasionally, patients can become steroid refractory, which is detrimental to the post transfusion therapy treatment regimen (Holtan & Arora, 2016). When patients are unresponsive to steroid treatment, chronic GVHD becomes a problem and can cause severe inflammation of major organ systems (Holtan & Arora, 2016). Despite the mostly effective post transfusion treatments that are available for these patients, there are still many cases of GVHD that need to be addressed with alternative therapies. 
	Recently, studies have shown that an alternative, non-traditional cellular therapy product, allogeneic cord blood, is just as, if not more effective for treatment of leukemia compared to the widespread and traditional use of bone marrow CTP (Gutman, Ross, Smith, Myint, & Lee, 2016). The study compared GVHD occurrences of those who had been treated with bone marrow to those treated with cord blood. Results showed that three years post transplant, the patients who received HLA matched bone marrow from non relatives had a 44 percent occurrence of GVHD, but those who received cord blood treatment only had 8 percent of patients result in GVHD reactions (Gutman, Ross, Smith, Myint, & Lee, 2016). Before the three-year evaluation, the treatment with bone marrow had a 68 percent occurrence of GVHD and cord blood recipients had a 32 percent occurrence (Gutman, Ross, Smith, Myint, & Lee, 2016). The researchers also found that leukemia patients treated with cord blood were able to stop immunosuppressive therapy around 268 days after transplantation, yet bone marrow treated patients were still required to be on steroid drugs (Gutman, Ross, Smith, Myint, & Lee, 2016). 
	Cord blood CTP are normally used for pediatric patients with blood diseases, but were sometimes used in adults in cases where HLA matched bone marrow donors were hard to find (Gutman, Ross, Smith, Myint, & Lee, 2016). Cord blood is useful in these circumstances because the baby cord blood donors do not have well-developed antigens or antibodies due to their undeveloped immune systems, therefore the recipient would have less of a chance to develop GVHD. Gutman used the idea of only using cord blood in rare, high risk cases and tested it against the normal bone marrow transplantation to help patients have better post treatment outcomes (Gutman, Ross, Smith, Myint, & Lee, 2016). 
	Because there are still cases of GVHD associated with leukemia patients, alternative practices and modifications to current therapy techniques are still being studied and evaluated. Cord blood transplantations are less invasive to collect compared to bone marrow, and have shown to be more effective compared to bone marrow transplantation (Gutman, Ross, Smith, Myint, & Lee, 2016). The patients who received cord blood also needed less extensive immunosuppressive therapy, which would also help alleviate some cases of chronic GVHD due to steroid refractoriness (Gutman, Ross, Smith, Myint, & Lee, 2016) (Holtan & Arora, 2016). Overall, new techniques and modifications to old practices may help alleviate some of the cases of GVHD. 
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