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	Abbreviations

	AMR        antibody-mediated rejection

	DSA         donor-specific antibody

	MFI         mean fluorescence intensity

	SPA         solid phase assays



Abstract:
Allogeneic hematopoietic cell transplantation (HCT) remains the curative treatment of many patients with relapsed and refractory hematologic malignancies, and some non-malignant conditions.  For patients with no  matched donors, haplo-identical donors have been used successfully over the last decade.

Some donors may have antibodies directed against the recipient’s HLA antigens often referred to as donor-specific antibodies (DSAs). The use of stem cells from such donors may increase the risk of primary graft failure.

In order to determine if the presence of human leukocyte antigen (HLA) donor-specific antibodies (DSA) at the time of HCT  increases the risk of primary graft failure in HLA haploidentical transplantation, we reviewed the presence of anti-HLA antibodies and DSA before transplantation in the first 100 consecutive HLA haploidentical transplant in pediatric patients at our centre. Solid phase antibody assays were used for testing. 

Results showed HLA antibodies were detected in 50/100 (50%) of the patients. Of the 50 sensitized patients twenty (n=20) had DSA. Twelve (n=12) of the 20 patients with DSA had cumulative mean fluorescent index (MFI) <2000 and underwent transplant without desensitization and all were engrafted. Whereas eight patients had MFI >2000 MFI. Four among these underwent desensitization and all of them achieved engrftment.. Two of the four patients with positive DSA and no desensatization developed graft rejection and the other two patient engrafted. 


Introduction :
Allogeneic hematopoietic cell transplantation (HCT) remains the curative treatment of many patients with relapsed and refractory hematologic malignancies, hematologic disorders and Immunodeficiency diseases.[1,2,3]The lack of availability of suitable HLA-matched donors is one of the most common barriers impacting the outcome for these patients. For patients with no fully matched donors, haplo-identical donors have been used successfully over the last decade. 
Over 95% of patients have readily available haploidentical donors from among their parents, siblings, children or first-degree relatives. Donor Specific Antibodies (DSAs) in recipient are directed against the donor’s HLA antigens (class I and/or class II) and can cause graft failure. Patients can form antibodies to foreign HLA antigens after exposure to foreign cells or tissue. Common exposures include blood product transfusions, pregnancies, previous organ or blood transplantation and inflammatory events such as infection or tissue trauma. [4,5,6,7,8] 

The use of stem cells from donors with DSA increases the risk of primary graft failure. Several studies have shown that the incidence of HLA sensitization ranges from 20 to 40% (HLA antibodies) and the incidence of HLA-DSA is between 3 to 24% (HLA – DSA).Add reference he important  question to answer is  what level of DSA is detrimental to HCT outcomes ? There are studies indicating that even low levels of DSA may increase the risk of engraftment failure. [9,10,11 ]

The antibody levels that are considered positive range from 500 to 5000 MFI in different reports. The antibody levels associated with increased risk for graft failure range from as low as 1000 to more than10 000 MFI [12,13,14,15]. The antibodies with MFI values exceeding10 000 were significantly associated with graft failure. Proper numbered references.  ( 12,13,14,15,16]. Desensitization by definition is reduction of DSA to low MFI values or cross match negative levels. Most desensitization methods have involved pre-transplant reduction in antibody levels. Many protocols have been applied in diferent centers based on their experience with such cases.

Aims:
1. Tostudy if the presence of human leukocyte antigen (HLA) donor specific antibodies (DSA) at the time of hematopoietic stem cell (HSC) infusion increases the risk of primary graft failure in HLA haploidentical transplantation. 
2. To determine the frequency of the presence of anti-HLA antibodies in our first hundred HLA haploidentical pediatric HCT patients.
Methods :
All patients seen at our center from Study period : January 2016 and December 2019 were analyzed for this review. The presence of anti-HLA antibodies and DSA before transplantation were determined prospectively in the first 100 consecutive pediatric patients less than 14 years of age -undergoing HLA haploidentical transplant  at King Faisal Specialist Hospital and Research Center using solid phase antibody assays. These patients received unmanipulated HLA haploidentical HSC with post-transplantation cyclophosphamide (PT-Cy)

Results and discussions :
On our review of a 100 HLA-haploidentical pediatric transplant patients there were 61% boys  and 39% girls with an average HLA matching of 5.6/10 (ABC,DR,DQ) . 


[bookmark: _Hlk91589407]HLA antibodies were detected in half of the patients  (n=50, 50%) Of the 50 sensitized patients .
Twenty of the fifty sensitized patients (40%) had DSA (11% male and 9% female). 7/50(14%) patients were sensitized to HLA class I only, 8/50(16%) patients sensitized for HLA class II only ,And 5/50 (10%) patients were sensitized to both HLA class I and II. 

	Total patient 
	100

	Patient with positive HLA antibodies 
	50

	Patient with positive HLA antibodies but Negative DSA 
	30

	Patient with positive HLA antibodies and Positive DSA 
	20

	DSA to HLA class I
	7

	DSA to HLA class II
	8

	DSA to HLA class I and II
	5





The patients with DSA had a cumulative MFI range between 511 and 14916. Twelve of the 20 (60%) patients with DSA had cumulative MFI<2000 and underwent transplant without desensitization and all were engrafted. Whereas 8/20 (40%) patients had MFI >2000 MFI .Four of the 8 patients whom underwent desensitization, engrafted with a desensitization regimen that included Rituximab at Day -1 for one dose 375 mg/m2 ). Four patients underwent transplant without desensitization :Two failed to engraft (with cumulative MFI of 2394 and 3807) , and two engrafted (with cumulative MFI of 4899 and 10786)
A total of 2 patients (50%) amongst the four who were not desensitized  with positive DSA developed graft rejection. There were a  total of seven graft rejections in total of hundred patients (0.07%). Five patients died of other causes such as septic shock , pneumonia with ARDS, severe venoocclusive disease (VOD) and Leukemia relapse.  
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Nine patients of those with DSA (45%) developed acute GVHD with seven having mild grade I-II and two patients with  severe grade III-IV ). Three patients (15%) who have DSA developed chronic GVHD ( total patients who developed cGVHD 6 in all patient). Eight patients (40%) with  who have DSA developed CMV infection. 

In the report from Luznik et. al  [17] showed that the graft failure rate was about 13% and this was followed by the patients’ own marrow possible due to the DSA mediated rejection. There have been other published studies highlighting the issue of DSA leading to possible primary graft failure. [18] . 

Our incidence of primary graft failure was about 0.1% (n=2) in the myeloablative (MAC) in DSA positive HCTs. Overall our graft failure rate in the haploidentical transplants was 0.07% (n=7). There is a risk of graft failure in the presence of DSA but our data suggests that the presence of DSA is not an absolute barrier to haploidentical HCT for patients with DSA. What seems to be more important is the level of DSA MFI. With patients having no alternative donor options and for whom the indication for allogenic transplantation is lifesaving patients low DSA MFI can proceed without desensitization according to our results. However, there are no defined criteria to establish when DSA-positive patients can safely undergo transplantation. 

Conclusions :
The incidence of HLA sensitization in our study was 50% and the incidence of HLA-DSA was 20%. Our results emphasize the importance of proper screening and identification of anti-HLA donor specific antibodies in HLA haploidentical HSC transplant patients. When DSA is present, it should be treated to reduce the level of DSA to avoid the high risk of developing graft rejection.
Our study suggests a negative impact of DSA on engraftment when the MFI is > 2000, Rituximab therapy may mitigate that effect. Further more comprehensive and multicentric studies are needed to develop concise and scientific evidence for desensitization guidelines for patients with positive DSA.
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Diseases - subclasses

No of Patients	
Fanconi Anemia	SCID	AML	HLH	ALL	SAA	Osteopetrosis	omenn syndrome	JMML	SCD	Kostman syn	Griscilli syn	BDA	Adrenleuckodystrophy	Chediak-Higashi	CML	17	14	13	12	12	9	5	3	3	3	2	2	2	1	1	1	



DSA positive Diseases subclasses

No of Patients	
SAA	SCID	AML	SCD	ALL	Fanconi anemia	Osteopetrosis	Griscilli syn	JMML	4	4	4	2	1	1	1	1	1	
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