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• The sensitivity and specificity of solid 

phase assays have given rise to the 

Virtual Crossmatch (VXM).

• By providing a means to detect and 

assess the strength of donor specific 

antibodies (DSA), solid phase assays have 

the potential to increase the accuracy of 

VXM predictions.

Background 
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 However, the variability among assays 

and in center practice create the potential 

for discordance.



 Compare virtual crossmatch predictions 

among labs and correlate the predictions 

with flow crossmatch outcome.

Goal
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Method
September 2015 – May 2016
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Year
Exchange 

no. Labs
# Sera 
sent Donor Race # VXM

2015 006 10 4

001 Caucasian

16
002 Hispanic
003 Hispanic
004 Cauc/Hisp

Year
Exchange 

no. Labs
# Sera 
sent Donor Race

2016

007 12 2

001 Hispanic

8
002 Blck/Hisp
003 Filipino
004 Black

008 15 2

001 Hispanic

8
002 Blck/Hisp
003 Caucasian
004 Filipino

For each exchange,
• T/B VXM predictions
• Luminex SAG 
• cPRA
• Predicted TX risk 

assessment

Total:
• 32 sets VXM 
• 2 actual FXM 



Virtual Crossmatch
(Results – part I)
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Distributions of center-derived cPRAs
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Individual VXM results Results
Exchange 008

Ctr CPRA Virtual T-cell 
Prediction

Class I DSA 
(MFI)

Virtual B-cell 
Prediction Class II DSA (MFI) Risk 

Assessment

1 Weak Positive A68(2300) Positive DR52(1180), DQ8(2500) Acceptable

2 69 Negative no DSA Positive DQ8(4325) Unacceptable
3 Negative no DSA Positive DQB1*03:02(4901) Unacceptable
4 99 Positive A68(2204) Positive DQB1*03:02(3694) Unacceptable

5 99 Positive no specificities 
assigned Positive no specificities assigned Unacceptable

6 94 Positive A68(3352) Positive DQ8(4410) Unacceptable
7 95 Positive A68(3187) Positive DQ8(3321) Acceptable
8 91 Positive A68(3507) Positive DQ8(4553) Unacceptable

9 69 Negative A68(2285) Negative/
Borderline DQ8(3626) Acceptable

Moderate Risk
10 Positive A68(2623) Positive DQ8(4021), DR52(1604) Unacceptable

11 99 Positive A*68:02(848) Positive DQB1*05:01/ DQB1*02:01(812), 
DQB1*03:01/ DQB1*03:02(3174) Unacceptable

12 99 Negative no specificities 
assigned Positive DQB1*03:02(7982) Unacceptable

13 92 Negative A68(1886) Negative DQ8(3302) Unacceptable
14 83 Negative no DSA Positive DQ8(4537) Unacceptable
15 Positive A68(1469) Negative no DSA Unacceptable

Donor  - HLA genotype: A*30:02-A*68:03-B*08:01-B*39:05-C*07:01:01G-C*07:02:01G/DRB1*03:01-
DRB1*04:07:01G-DRB3*02:02:01G-DRB4*01:01:01G-DQB1*02:01-DQB1*03:02-DPB1*04:02:01G
DSA reported: A68 (2507 ± 854), DQ8 (4296 ± 1399), DR52 (1174 ± 563) 



Virtual Crossmatch
(Results – part II)
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class I/class II DSA > 7,000

11

(n) = number of labs

Concordance

Exchange Donor
 Serum 

no. 
T-cell 

Prediction (n) class I DSA
B-cell 

Prediction (n) class II DSA
Predicted Risk 

Assessment
1 34 Neg (10/10) no DSA Pos (10/10) DR1(10844) Unacceptable (9)

1 35 Neg (9/9) no DSA Neg (8/9) no DSA Acceptable (8)
Undetermined (1)

3 34 Neg (10/10) no DSA Pos (10/10) DQ6(21319) Unacceptable (9)
4 34 Neg (10/10) no DSA Neg (10/10) no DSA Acceptable (9)

4 36 Pos (9/10) B38(3794), 
B49(2491) Pos (10/10) DR53(4095), 

DP1(5378) Unacceptable (9)

1 42 POS (12/12) A31(12702) POS (12/12) DR7(17861) Unacceptable(12)
2 41 POS (12/12) A2(20090) POS (12/12) DR17(16359) Unacceptable (12)

2 42 POS (12/12) A36(8038) POS (12/12) DQ4(5458), 
DQ2(3969) Unacceptable(12)

4 42 POS (12/12) A30(16010) POS (11/12) DQ7(19783) Unacceptable(12)

2 47 POS (15/15) A26(7600), 
A11(3397) POS (12/15) DR52(1124) Unacceptable (15)

2 48 POS (15/15) B27(7276) POS (13/15)
DR52(3146), 
DR18(1714), 
DR13(1601)

Unacceptable (15)
8

6

7


VXM006

		Table 2. Summary of Virtual crossmatch results for Serum #033-#36 versus Donor #001 - #004

		Donor		 Serum no. 		  #Labs 		T-cell Prediction		B-cell Prediction		Predicted Risk Assessment				Donor		 Serum no. 		  #Labs 		T-cell Prediction		B-cell Prediction		Predicted Risk Assessment

		1		33		10		Pos (10)		Pos (8)
Neg(2)		Unacceptable (9)				2		33		10		Pos (10)		Pos (7)
Neg (3)		Unacceptable (9)

		1		34		10		Neg (10)		Pos (10)		Unacceptable (9)				2		34		10		Neg (10)		Pos (6)
Neg (4)		Acceptable (5)
Unacceptable (4)

		1		35		10		Neg (9)
NT (1)		Neg (8)
Pos (1)
NT (1)		Acceptable (8)
Undetermined (1)				2		35		10		Pos (8)
Neg (1)
 NT (1)		Pos (5)
Neg (4)
NT (1)		Unacceptable (7)
Acceptable (1)
Undetermined (1)

		1		36		10		Pos (9)
Neg (1)		Pos (10)		Unacceptable (9)				2		36		10		Pos (9)
Neg (1)		Pos (9)
Neg (1)		Unacceptable (9)



		Donor		 Serum no. 		  #Labs 		T-cell Prediction		B-cell Prediction		Predicted Risk Assessment				Donor		 Serum no. 		  #Labs 		T-cell Prediction		B-cell Prediction		Predicted Risk Assessment

		3		33		10		Pos (9)
Neg (1)		Pos (6)
Neg (4)		Unacceptable (8)
Acceptable (1)				4		33		10		Pos (10)		Pos (7)
Neg (3)		Unacceptable (9)

		3		34		10		Neg (10)		Pos (10)		Unacceptable (9)				4		34		10		Neg (10)		Neg (10)		Acceptable (9)

		3		35		10		Pos (5)
Neg (4)
NT (1)		Neg (7)
Pos (2)
NT (1)		Unacceptable (4)
Acceptable (4)
Undetermined (1)				4		35		10		Pos (9)
NT (1)		Pos (6)
Neg (3)
NT (1)		Unacceptable (8)
Undetermined (1)

		3		36		10		Pos (9)
Neg (1)		Pos (9)
Neg (1)		Unacceptable (8)
Acceptable (1)				4		36		10		Pos (9)
Neg (1)		Pos (10)		Unacceptable (9)

				< 80% agreement





VXM007

		Table 3. Summary of Virtual Crossmatch results for Serum #041-#42 versus Virtual Donor #001 - #004

		Donor		 Serum no. 		  #Labs 		T-cell Prediction		B-cell Prediction		Predicted Risk Assessment				Donor		 Serum no. 		  #Labs 		T-cell Prediction		B-cell Prediction		Predicted Risk Assessment

		V1		41		12		POS (10)
NEG(2)		POS (12)		Unacceptable(12)				V2		41		12		POS (12)		POS (12)		Unacceptable (12)

		V1		42		12		POS (12)		POS (12)		Unacceptable(12)				V2		42		12		POS (12)		POS (12)		Unacceptable(12)



		Donor		 Serum no. 		  #Labs 		T-cell Prediction		B-cell Prediction		Predicted Risk Assessment				Donor		 Serum no. 		  #Labs 		T-cell Prediction		B-cell Prediction		Predicted Risk Assessment

		V3		41		12		NEG(11)
POS(1)		NEG(11)
POS(1)		Acceptable(11)
Unacceptable(1)				V4		41		12		NEG(6)
POS(4)
Boderline(2)		POS(8)
NEG(4)
		Unacceptable(8)
Acceptable(4)

		V3		42		12		POS (11)
Boderline(1)		POS(9)
NEG(2)
Borderline(1)		Unacceptable(11)
Acceptable(1)				V4		42		12		POS (12)		POS (11)
NEG(1)		Unacceptable(12)

				< 80% agreement





FXMvsVXM007_sum,

		Table 1b. Actual Crossmatch results vs. Virtual Flow Crossmatch results

		Actual Flow Crossmatch												Virtual Crossmatch

		Cell no. 		 Serum no. 		  #Labs 		  T-cell Results 		  B-cell Results 				Donor		 Serum no. 		  #Labs 		T-cell Prediction		B-cell Prediction

		37		40		15		Positive(15)		Positive(14)
NT(1) 				3		33		10		Pos (9)
Neg (1)		Pos (6)
Neg (4)

				< 80% agreement









FXMvxVXM007_detail_rev

		Actual Flow Crossmatch
Serum 40 vs. Cell 37												Virtual Crossmatch
Patient MX-033 vs. Donor 3

		 Center 		T-Cell  RESULT 		Class I DSA (MFI)		B-Cell  RESULT 		Class II DSA (MFI)				 Center 		T-cell Prediction		Class I 
DSA (MFI)		B-cell Prediction		Class II DSA (MFI)

		1		 POS		B48(12853)		  POS		no specificities assigned				1		POS		B48(13792)		NEG		no DSA										B48		12853																B48		13792

		2		 POS		B48(14209), Cw8(2055), A68(499)		  POS 		no DSA				2		POS		A*68:02(578), A*68:01(514), B*48:01(15514), C*08:01(2167)		POS		no DSA										B48		14209		 Cw8		2055		 A68		499								 B*48:01		15514		 C*08:01		2167		A*68:02		578		 A*68:01		514

		3		 POS		B48(20080), Cw8(2236)		  POS 		no DSA				3		POS		B48(20168), Cw8(2047)		POS		no DSA										B48		20080		 Cw8		2236												B48		20168		 Cw8		2047

		4		 POS		B48(14677), Cw8(2849)		  POS 		no DSA				4		POS		B48(19389), Cw8(2986)		POS		no DSA										B48		14677		 Cw8		2849												B48		19389		 Cw8		2986

		5		 POS		B48(14570), Cw8 (2425)		  POS 		no specificities assigned				5		POS		A68, B48, Cw8		POS		no DSA										B48		14570		 Cw8 		2425

		6		 POS		B48(19137), Cw8(2268)		  POS 		no specificities assigned				6		POS		A68(1788), B48(21389), Cw8(4041)		POS		no DSA										B48		19137		 Cw8		2268												 B48		21389		 Cw8		4041		A68		1788

		7		 POS		NT		  POS 		NT				7		POS		B48(19366)		NEG		no DSA										ave		15921				2366.6												B48		19366

				predictions discrepant from actual crossmatch																																																18269.6666666667				2810.25				1183











		Actual Flow Crossmatch
Serum 40 vs. Cell 37												Virtual Crossmatch
Patient MX-033 vs. Donor 3																		Actual Flow Crossmatch
Serum 40 vs. Cell 37										Virtual Crossmatch
Patient MX-033 vs. Donor 3

		No. Labs		T-Cell  RESULT 		Class I DSA (MFI)		B-Cell  RESULT 		Class II DSA(MFI)				No. Labs		T-cell Prediction		Class I 
DSA (MFI)		B-cell Prediction		Class II DSA(MFI)										No. Labs		T-Cell  RESULT 		Class I DSA (MFI)		B-Cell  RESULT 				No. Labs		T-cell Prediction		Class I 
DSA (MFI)		B-cell Prediction

		7		POS (7)		B48 (15929), Cw8(2367)		POS (7)		no DSA				7		POS (7)		B48(18270), Cw8(2810), A68(1183)		POS (5),
NEG (2)		no DSA										7		POS (7)		B48 (15929), Cw8(2367)		POS (7)				7		POS (7)		B48(18270), Cw8(2810), A68(1183)		POS (5), NEG (2)

				< 80% consensus





VXM008

		Table 3. Summary of Virtual Crossmatch Exchange #008 results (Serum #047-#48 versus Donor #001 - #004)

		Donor		 Serum no. 		  #Labs 		T-cell Prediction		B-cell Prediction		Predicted Risk Assessment				Donor		 Serum no. 		  #Labs 		T-cell Prediction		B-cell Prediction		Predicted Risk Assessment

		V1		47		15		POS (9)
NEG (6)		POS (12)
NEG (3)		Unacceptable (12)
Acceptable (3)				V2		47		15		POS (15)		POS (12)
NEG (3)		Unacceptable (15)

		V1		48		15		NEG (10)
POS (4)
Borderline (1)		NEG (11)
POS (4)		Acceptable (10)
Unacceptable (4)
Undetermined (1)				V2		48		15		POS (15)		POS (13)
NEG (2)		Unacceptable (15)



		Donor		 Serum no. 		  #Labs 		T-cell Prediction		B-cell Prediction		Predicted Risk Assessment				Donor		 Serum no. 		  #Labs 		T-cell Prediction		B-cell Prediction		Predicted Risk Assessment

		V3		47		15		POS (14)
NEG (1)		POS (12)
NEG (3)		Unacceptable (14)
Acceptable (1)				V4		47		15		POS (13)
NEG (2)		POS (13)
NEG (2)		Unacceptable (14)
Acceptable (1)

		V3		48		15		NEG (10)
POS (2)
Borderline (3)		NEG (8)
POS (6)
Borderline (1)		Acceptable (8)
Unacceptable (6)
Undetermined (1)				V4		48		15		NEG (10)
POS (3)
Borderline (2)		NEG (10)
POS (5)		Acceptable (10)
Unacceptable (3)
Undetermined (2)

				< 80% agreement





FXMvsVXM008_sum

		Table 1b.  Summary of Actual Flow crossmatch results vs. Virtual Crossmatch predictions

		Actual Flow Crossmatch												Virtual Crossmatch 

		Cell no. 		 Serum no. 		  #Labs 		  T-cell Results 		  B-cell Results 				Donor		 Serum no. 		  #Labs 		T-cell Prediction		B-cell Prediction

		44		45		17		  POS (13) NEG (3)
NT (1) 		  POS (14)
NT (3) 				V4		41		12		NEG (6)
POS (4)
Boderline (2)		POS (8)
NEG (4)


				< 80% agreement























FXM008vsVXM_detail

		Actual Flow Crossmatch
Serum 45 vs. Cell 44										 		Virtual Crossmatch
Patient MX-041 vs. Donor 4

		 Center 		T-Cell  Result		Class I DSA(MFI)		B-Cell  Result		Class II DSA(MFI)				 Center 		  Investigator 		Virtual T-cell Prediction		Class I DSA (MFI)		Virtual B-cell Prediction		Class II DSA (MFI)

		1		Weak POS		B41(1474)		  POS 		DP402(4200)				1		Mah, Helen		NEG		B41(2526)		NEG		DPB1*04:02(4826)						B41		1474						DP402		4200						B41		2526						DPB1*04:20		4826

		2		NEG		no DSA		  POS 		no DSA				2		 McAlack-Hanau,  		NEG		no DSA		NEG		none						no DSA								no DSA								no DSA								none

		3		 POS		B41(2534)		  POS 		no DSA				3		Cecka, J. Michael		POS		B41(2000)		NEG		DP402(3000), DP105						B41		2534						no DSA								B41		2000						DP402		3000		 DP105

		4		 POS		B41(1458)		  POS 		DPw4(3641)				4		 Gandhi, Manish 		Borderline		A30(472), B4101(1454)		POS		DP0402(3936)						B41		1458						DPw4		3641						 B4101		1454		A30		472		DP0402		3936

		5		Equivocal		B41(1871), B*41:02 (1399)		Equivocal		DPw4(3989), DR8(2214)				5		Kukuruga, Debra		POS				POS								B41		1871		 B*41:02 		1399		DPw4		3989		 DR8		2214

		6		 POS		B41(1799)		  POS 		DP402(4572)				6		 Rosen-Bronson, Sandra 		Borderline		B41(1149)		POS		DP4(3472)						B41		1799						DP402		4572						B41		1149						DP4		3472

		7		 POS		B41(3234)		  POS 		DPw4(9376)				7		 Phelan, Donna L. 		Weak POS		B*41:02(3674)		Weak POS		DPB1*04:02(4640)						B41		3234						DPw4		9376						B*41:02		3674						DPB1*04:02		4640

		8		 POS		B41(2220)		  POS 		DP402(4493)				8		 Chen, Dong-Feng 		POS		B41(2155)		POS		DPB1*04:02(4726)						B41		2220						DP402		4493						B41		2155						DPB1*04:02		4726

		9		 POS		B41(1699)		  POS 		DPw4(4018)				9		Rees, Tracey		NEG		B41(836)		POS		DPB1*04:02(3471)						B41		1699						DPw4		4018						B41		836						DPB1*04:02		3471

		10		 POS		B41(2563)		  POS 		DP402(4534)				10		 Reed, Elaine F. 		NEG		B41(2409)		NEG		DP402(4215)						B41		2563						DP402		4534						B41		2409						DP402		4215

		11		 POS		NT		  POS 		NT				11		 Permpikul, Vejbaesya & 		NEG				POS		DP4(2660)						NT								NT																DP4		2660

		12		 POS		B41(2771)		  POS 		DPw4(6971)				12		Rao, Prakash		NEG		no DSA		POS		DPB1*04:02(4562)						B41		2771						DPw4		6971						no DSA								DPB1*04:02		4562

				predictions discrepant from actual crossmatch																												2162.3								5088.2222222222								2025.375								3950.8





		Actual Flow Crossmatch
Serum 45 vs. Cell 44												Virtual Crossmatch
Patient MX-041 vs. Donor 4

		No. Labs		T-Cell  Result		Class I DSA(MFI)		B-Cell  Result		Class II DSA(MFI)				No. Labs		  Investigator 		Virtual T-cell Prediction		Class I DSA (MFI)		Virtual B-cell Prediction		Class II DSA (MFI)

		11		POS (10)
NEG (1)		B41(2162)		POS (11)		DP402(5088)				12				NEG (6),
POS (4), Borderline (2)		B41(2025)		POS (8)
NEG (4)		DP402(3951)

				< 80% consensus





VXM006-008_agmt

		Virtual Crossmatch Predictions with > 80% agreement																								Virtual Crossmatch Predictions with > 80% agreement

		Crossmatch Exchange #006																								Crossmatch Exchange #006 - #008

		Concordant Results																								Concordant Results

		Donor		 Serum no. 		T-cell Prediction (n)		class I DSA		B-cell Prediction (n)		class II DSA		Predicted Risk Assessment												Donor		 Serum no. 		T-cell Prediction (n)		class I DSA		B-cell Prediction (n)		class II DSA		Predicted Risk Assessment

		1		33		Pos (10/10)		B27(14687)		Pos (8/10)		no DSA		Unacceptable (9)												1		33		Pos (10/10)		B27(14687)		Pos (8/10)		no DSA		Unacceptable (9)

		1		34		Neg (10)		no DSA		Pos (10)		DR1(10844)		Unacceptable (9)												1		34		Neg (10)		no DSA		Pos (10)		DR1(10844)		Unacceptable (9)

		1		35		Neg (9/9)		no DSA		Neg (8/9)		no DSA		Acceptable (8)
Undetermined (1)												3		34		Neg (10/10)		no DSA		Pos (10/10)		DQ6(21319)		Unacceptable (9)

		1		36		Pos (9/10)		B27(15670)		Pos (10/10)		DR7(14990)		Unacceptable (9)												4		34		Neg (10/10)		no DSA		Neg (10/10)		no DSA		Acceptable (9)

		2		36		Pos (9/10)		B61(16000)		Pos (9/10)		DP402(10083)		Unacceptable (9)												Crossmatch Exchange #007

		3		34		Neg (10/10)		no DSA		Pos (10/10)		DQ6(21319)		Unacceptable (9)												Donor		 Serum no. 		T-cell Prediction (n)		class I DSA		B-cell Prediction (n)		class II DSA		Predicted Risk Assessment

		3		36		Pos (9/10)		B48(16790)		Pos (9/10)		DR53(4095), DP1(5378)		Unacceptable (8)
Acceptable (1)												1		41		POS (10/12)		Cw9(13683)		POS (12/12)		DR52(10490)		Unacceptable(12)

		4		34		Neg (10/10)		no DSA		Neg (10/10)		no DSA		Acceptable (9)												1		42		POS (12/12)		A31(12702)		POS (12/12)		DR7(17861)		Unacceptable(12)

		4		36		Pos (9/10)		B38(3794), B49(2491)		Pos (10/10)		DR53(4095), DP1(5378)		Unacceptable (9)												2		41		POS (12/12)		A2(20090)		POS (12/12)		DR17(16359)		Unacceptable (12)

		(n) = number of labs																								2		42		POS (12/12)		A36(8038)		POS (12/12)		DQ4(5458), DQ2(3969)		Unacceptable(12)

																										4		42		POS (12/12)		A30(16010)		POS (11/12)		DQ7(19783)		Unacceptable(12)

																										(n) = number of labs

		Crossmatch Exchange #007

		Concordant Results																								Crossmatc Exchange #008

		Donor		 Serum no. 		T-cell Prediction (n)		class I DSA		B-cell Prediction (n)		class II DSA		Predicted Risk Assessment												Donor		 Serum no. 		T-cell Prediction (n)		class I DSA		B-cell Prediction (n)		class II DSA		Predicted Risk Assessment

		1		41		POS (10/12)		Cw9(13683)		POS (12/12)		DR52(10490)		Unacceptable(12)												2		47		POS (15/15)		A26(7600), A11(3397)		POS (12/15)		DR52(1124)		Unacceptable (15)

		1		42		POS (12/12)		A31(12702)		POS (12/12)		DR7(17861)		Unacceptable(12)												2		48		POS (15/15)		B27(7276)		POS (13/15)		DR52(3146), DR18(1714), DR13(1601)		Unacceptable (15)

		2		41		POS (12/12)		A2(20090)		POS (12/12)		DR17(16359)		Unacceptable (12)

		2		42		POS (12/12)		A36(8038)		POS (12/12)		DQ4(5458), DQ2(3969)		Unacceptable(12)

		3		41		NEG(11/12)		no DSA		NEG(11/12)		no DSA		Acceptable(11)
Unacceptable(1)

		4		42		POS (12/12)		A30(16010)		POS (11/12)		DQ7(19783)		Unacceptable(12)

		(n) = number of labs



		Crossmatc Exchange #008

		Concordant Results

		Donor		 Serum no. 		T-cell Prediction (n)		class I DSA		B-cell Prediction (n)		class II DSA		Predicted Risk Assessment				V2 vs serum 48, 6 labs - no class II DSA; 8 labs - DR52

		2		47		POS (15/15)		A26(7600), A11(3397)		POS (12/15)		DR52(1124)		Unacceptable (15)				V3 vs serum 47, 4 labs - no class II DSA

		2		48		POS (15/15)		B27(7276)		POS (13/15)		DR52(3146), DR18(1714), DR13(1601)		Unacceptable (15)				V4 vs serum 47, 7 labs - no class II DSA; 7 labs - DR52

		3		47		POS (14/15)		A2(6534)		POS (12/15)		DR52(1124)		Unacceptable (14)
Acceptable (1)

		4		47		POS (13/15)		A11(3397)		POS (13/15)		DQ7(5026)		Unacceptable (14)
Acceptable (1)

		(n) = number of labs





V6-V8-100%

				Virtual Crossmatch Predictions with > 80% agreement

		Exchange		Donor		 Serum no. 		T-cell Prediction (n)		class I DSA		B-cell Prediction (n)		class II DSA		Predicted Risk Assessment

		6		1		34		Neg (10/10)		no DSA		Pos (10/10)		DR1(10844)		Unacceptable (9)

				1		35		Neg (9/9)		no DSA		Neg (8/9)		no DSA		Acceptable (8)
Undetermined (1)

				3		34		Neg (10/10)		no DSA		Pos (10/10)		DQ6(21319)		Unacceptable (9)

				4		34		Neg (10/10)		no DSA		Neg (10/10)		no DSA		Acceptable (9)

				4		36		Pos (9/10)		B38(3794), B49(2491)		Pos (10/10)		DR53(4095), DP1(5378)		Unacceptable (9)



		7		1		42		POS (12/12)		A31(12702)		POS (12/12)		DR7(17861)		Unacceptable(12)

				2		41		POS (12/12)		A2(20090)		POS (12/12)		DR17(16359)		Unacceptable (12)

				2		42		POS (12/12)		A36(8038)		POS (12/12)		DQ4(5458), DQ2(3969)		Unacceptable(12)

				4		42		POS (12/12)		A30(16010)		POS (11/12)		DQ7(19783)		Unacceptable(12)



		8		2		47		POS (15/15)		A26(7600), A11(3397)		POS (12/15)		DR52(1124)		Unacceptable (15)

				2		48		POS (15/15)		B27(7276)		POS (13/15)		DR52(3146), DR18(1714), DR13(1601)		Unacceptable (15)

				(n) = number of labs





VXM006-008_discord

		Virtual Crossmatch Predictions with < 80% agreement



		Crossmatch Exchange #006

		Discordant Results

		Donor		 Serum no. 		T-cell Prediction (n)		class I DSA		B-cell Prediction (n)		class II DSA		Predicted Risk Assessment

		2		33		Pos (10/10)		B61(16584), A2(5284)		Pos (7)
Neg (3)		no DSA		Unacceptable (9)				V2 vs serum 33, B*40:20

		2		34		Neg (10/10)		no DSA		Pos (6)
Neg (4)		DQ4(4000)		Acceptable (5)
Unacceptable (4)				V2 vs. serum 34, 1 labs - B51 DSA and 2 labs - no class II DSA

		2		35		Pos (8/9) 		B61(11744)		Pos (5)
Neg (4)		no DSA		Unacceptable (7)
Acceptable (1)
Undetermined (1)				1 lab - no class I DSA; B*40:20(B61)

		3		33		Pos (9/10)		B48(18675)		Pos (6)
Neg (4)		no DSA		Unacceptable (8)
Acceptable (1)

		3		35		Pos (5)
Neg (4)		B48(4145)		Neg (7/9)		no DSA		Unacceptable (4)
Acceptable (4)
Undetermined (1)				V3 vs. serum 35, 3 labs - no class I DSA

		4		33		Pos (10/10)		A30(9837), B49(5406)		Pos (7)
Neg (3)		no DSA		Unacceptable (9)

		4		35		Pos (9/9)		B49(13406)		Pos (6)
Neg (3)		no DSA		Unacceptable (8)
Undetermined (1)

				agreement < 80%







		Crossmatch Exchange #007

		Discordant Results

		Donor		 Serum no. 		T-cell Prediction (n)		DSA		B-cell Prediction (n)		DSA		Predicted Risk Assessment

		3		42		POS (11/12)		A11(4844)		POS(9)
NEG(2)
Borderline(1)		DP1(2775), DP5(5688)		Unacceptable(11)
Acceptable(1)				V3 vs. serum 42, 3 labs - no class II DSA

		4		41		NEG(6)
POS(4)
Boderline(2)		B41(2205)		POS(8)
NEG(4)		DP402(4386)		Unacceptable(8)
Acceptable(4)				V4 vs. serum 41, 2 labs - no class I DSA, 1 lab - no class II DSA

				agreement < 80%









		Crossmatch Exchange #008

		Discordant Results

		Donor		 Serum no. 		T-cell Prediction (n)		DSA		B-cell Prediction (n)		DSA		Predicted Risk Assessment

		1		47		POS (9)
NEG (6)		A68(2442)		POS (12)
NEG (3)		DQ8(4325)		Unacceptable (12)
Acceptable (3)				V1 vs. serum 47, 3 labs - no class I DSA; 1 lab - no class II DSA

		1		48		NEG (10)
POS (4)
Borderline (1)		B8(1295)		NEG (11)
POS (4)		DR52(3146)		Acceptable (10)
Unacceptable (4)
Undetermined (1)				V1 vs. serum 48, 6 labs - no DSA; 6 labs - B8; 6 labs -no class II DSA, 5 labs - DR52

		3		48		NEG (10)
POS (2)
Borderline (3)		B7(1172)		NEG (8)
POS (6)
Borderline (1)		DR52(3146),
DR51(1600)		Acceptable (8)
Unacceptable (6)
Undetermined (1)				V3 vs. serum 48, 5 labs - no class I DSA; 6 labs - B7; 6 labs - no class II DSA, 7 labs - DR52, 6 labs - no class II DSA

		4		48		NEG (10)
POS (3)
Borderline (2)		B48(1488)		NEG (10)
POS (5)		DR52(3146)		Acceptable (10)
Unacceptable (3)
Undetermined (2)				V4 vs. serum 48, 6 labs - no class I DSA, 6 labs - B48; 6 labs - no class II DSA, 6 labs - DR52

				agreement < 80%





VXM006-008_discord (2)

				Virtual Crossmatch Predictions with < 80% agreement



		Exchange		Donor		 Serum no. 		T-cell Prediction (n)		class I DSA		B-cell Prediction (n)		class II DSA		Predicted Risk Assessment

		6		2		33		Pos (10/10)		B61(16584), A2(5284)		Pos (7)
Neg (3)		no DSA		Unacceptable (9)				V2 vs serum 33, B*40:20

				2		34		Neg (10/10)		no DSA		Pos (6)
Neg (4)		DQ4(4000)		Acceptable (5)
Unacceptable (4)				V2 vs. serum 34, 1 labs - B51 DSA and 2 labs - no class II DSA

				3		33		Pos (9/10)		B48(18675)		Pos (6)
Neg (4)		no DSA		Unacceptable (8)
Acceptable (1)

				3		35		Pos (5)
Neg (4)		B48(4145)		Neg (7/9)		no DSA		Unacceptable (4)
Acceptable (4)
Undetermined (1)				V3 vs. serum 35, 3 labs - no class I DSA



		7		3		42		POS (11/12)		A11(4844)		POS(9)
NEG(2)
Borderline(1)		DP1(2775), DP5(5688)		Unacceptable(11)
Acceptable(1)				V3 vs. serum 42, 3 labs - no class II DSA

				4		41		NEG(6)
POS(4)
Boderline(2)		B41(2205)		POS(8)
NEG(4)		DP402(4386)		Unacceptable(8)
Acceptable(4)				V4 vs. serum 41, 2 labs - no class I DSA, 1 lab - no class II DSA



		8		1		47		POS (9)
NEG (6)		A68(2442)		POS (12)
NEG (3)		DQ8(4325)		Unacceptable (12)
Acceptable (3)				V1 vs. serum 47, 3 labs - no class I DSA; 1 lab - no class II DSA

				3		48		NEG (10)
POS (2)
Borderline (3)		B7(1172)		NEG (8)
POS (6)
Borderline (1)		DR52(3146),
DR51(1600)		Acceptable (8)
Unacceptable (6)
Undetermined (1)				V3 vs. serum 48, 5 labs - no class I DSA; 6 labs - B7; 6 labs - no class II DSA, 7 labs - DR52, 6 labs - no class II DSA

						agreement < 80%





V2_6vs33+35

		Donor #002 - HLA genotype: A*02:01-A*68:01:02G-B*40:20-B*51:02-C*03:04-C*08:01:01G/DRB1*08:02-DRB1*14:06-DRB3*01:01-DQB1*03:01-DQB1*04:02-DPB1*04:02-DPB1*04:02:01G





		Table 27. Individual Virtual crossmatch results for Serum #033 vs. Donor #002

		 Center 		  Investigator 		Patient		CPRA		Virtual T-cell Prediction		Class I DSA (MFI)		Virtual B-cell Prediction		Class II DSA (MFI)		Risk Assessment		Additional Comments

		206		 McAlack-Hanau,  		MX-033		83		Positive		A2(5870)		Negative		none		Unacceptable

		792		 Gandhi, Manish 		MX-033		100		Positive		A*02:01(4525), A*68:01(514), C*03:04(9565), C*08:01(2167)		Positive		none		Unacceptable

		859		 Kamoun, Malek 		MX-033		94		Positive		A*02(5595), B*40(21983), C*03:04(14355), C*08:01(2771)		Negative		none		Unacceptable

		1160		 Rosen-Bronson, Sandra 		MX-033				Positive		A2(4535), B61(19172), Cw10(9443), Cw8(2047)		Positive		none		Unacceptable		No B*40:20 on the panel but serologic equivalent is B61, use MFI of B*40:02

		2400		 Phelan, Donna L. 		MX-033		97		Positive		B61(18012), A2(4972)		Positive		none		Unacceptable

		3224		 Chen, Dong-Feng 		MX-033		98		Positive		A2, A68, B61, Cw8, Cw10		Positive		none		 Unacceptable

		3753		 Reed, Elaine F. 		MX-033		99		Positive		A2 (8578), A68 (1788), B61 (20857), Cw10 (16965), Cw8 (4041)		Positive		none		Unacceptable		A2 and A68-repoeat MM

		3798		 Reinsmoen, Nancy L. 		MX-033				Positive		B40, Cw10(>10K), A2(5K), Cw8(3K)		weak Pos		none

		3966		 Permpikul, Vejbaesya & 		MX-033				Positive		A2(6480)		Negative				Unacceptable

		4661		 Nishimura, Kenji 		MX-033				Positive		A*02:01(1534), B*40:02 (1678), C*03:04(1288)		Positive		none		Unacceptable











		Table 29. Individual Virtual crossmatch results for Serum #035 vs. Donor #002

		 Center 		  Investigator 		Patient		CPRA		Virtual T-cell Prediction		Class I DSA (MFI)		Virtual B-cell Prediction		Class II DSA (MFI)		Risk Assessment		Additional Comments

		206		 McAlack-Hanau,  		MX-035		88		Positive		B61(13470)		Negative		none		Unacceptable

		792		 Gandhi, Manish 		MX-035		84		Negative		none		Negative		none		Acceptable

		859		 Kamoun, Malek 		MX-035		88		Positive		B*40(13406), B*51:02(2378)		Negative		none		Unacceptable

		1160		 Rosen-Bronson, Sandra 		MX-035				Undetermined		Undetermined		Undetermined		Undetermined		Undetermined		high NC background, test results invalid. 

		2400		 Phelan, Donna L. 		MX-035		73		Positive		B61(11017)		Positive		none		Unacceptable

		3224		 Chen, Dong-Feng 		MX-035		87		Positive		B61(4774)		Positive		none		Unacceptable		Need final XM to confirm

		3753		 Reed, Elaine F. 		MX-035		90		Positive		B61(14229)		Positive		none		Unacceptable

		3798		 Reinsmoen, Nancy L. 		MX-035				Positive		B40(>10K)		Positive		none

		3966		 Permpikul, Vejbaesya & 		MX-035				Positive		B61(14805)		Negative		none		Unacceptable

		4661		 Nishimura, Kenji 		MX-035				Weak Pos		B*40:02(426)		Weak Pos				Unacceptable















12

(n) = number of labs

Discordance

Donor 2 – HLA genotype:  A*02:01-A*68:01:02G-B*40:20-B*51:02-C*03:04-C*08:01:01G/ DRB1*08:02, 
DRB1*14:06, DRB3*01:01-DQB1*03:01-DQB1*04:02-DPB1*04:02-DPB1*04:02:01G 

Exchange Donor
 Serum 

no. 
T-cell 

Prediction (n) class I DSA
B-cell 

Prediction (n) class II DSA
Predicted Risk 

Assessment

2 33 Pos (10/10) B61(16584), 
A2(5284)

Pos (7)
Neg (3) no DSA Unacceptable (9)

2 34 Neg (10/10) no DSA Pos (6)
Neg (4) DQ4(4000) Acceptable (5)

Unacceptable (4)

3 33 Pos (9/10) B48(18675) Pos (6)
Neg (4) no DSA Unacceptable (8)

Acceptable (1)

3 35 Pos (5)
Neg (4) B48(4145) Neg (7/9) no DSA

Unacceptable (4)
Acceptable (4)

Undetermined (1)

3 42 POS (11/12) A11(4844)
POS(9)
NEG(2)

Borderline(1)

DP1(2775), 
DP5(5688)

Unacceptable(11)
Acceptable(1)

4 41
NEG(6)
POS(4)

Boderline(2)
B41(2205) POS(8)

NEG(4) DP402(4386) Unacceptable(8)
Acceptable(4)

1 47 POS (9)
NEG (6) A68(2442) POS (12)

NEG (3) DQ8(4325) Unacceptable (12)
Acceptable (3)

3 48
NEG (10)
POS (2)

Borderline (3)
B7(1172)

NEG (8)
POS (6)

Borderline (1)

DR52(3146),
DR51(1600)

Acceptable (8)
Unacceptable (6)
Undetermined (1)

8

7

6

< 80% Agreement

class I/class II 
DSA <4500


VXM006

		Table 2. Summary of Virtual crossmatch results for Serum #033-#36 versus Donor #001 - #004

		Donor		 Serum no. 		  #Labs 		T-cell Prediction		B-cell Prediction		Predicted Risk Assessment				Donor		 Serum no. 		  #Labs 		T-cell Prediction		B-cell Prediction		Predicted Risk Assessment

		1		33		10		Pos (10)		Pos (8)
Neg(2)		Unacceptable (9)				2		33		10		Pos (10)		Pos (7)
Neg (3)		Unacceptable (9)

		1		34		10		Neg (10)		Pos (10)		Unacceptable (9)				2		34		10		Neg (10)		Pos (6)
Neg (4)		Acceptable (5)
Unacceptable (4)

		1		35		10		Neg (9)
NT (1)		Neg (8)
Pos (1)
NT (1)		Acceptable (8)
Undetermined (1)				2		35		10		Pos (8)
Neg (1)
 NT (1)		Pos (5)
Neg (4)
NT (1)		Unacceptable (7)
Acceptable (1)
Undetermined (1)

		1		36		10		Pos (9)
Neg (1)		Pos (10)		Unacceptable (9)				2		36		10		Pos (9)
Neg (1)		Pos (9)
Neg (1)		Unacceptable (9)



		Donor		 Serum no. 		  #Labs 		T-cell Prediction		B-cell Prediction		Predicted Risk Assessment				Donor		 Serum no. 		  #Labs 		T-cell Prediction		B-cell Prediction		Predicted Risk Assessment

		3		33		10		Pos (9)
Neg (1)		Pos (6)
Neg (4)		Unacceptable (8)
Acceptable (1)				4		33		10		Pos (10)		Pos (7)
Neg (3)		Unacceptable (9)

		3		34		10		Neg (10)		Pos (10)		Unacceptable (9)				4		34		10		Neg (10)		Neg (10)		Acceptable (9)

		3		35		10		Pos (5)
Neg (4)
NT (1)		Neg (7)
Pos (2)
NT (1)		Unacceptable (4)
Acceptable (4)
Undetermined (1)				4		35		10		Pos (9)
NT (1)		Pos (6)
Neg (3)
NT (1)		Unacceptable (8)
Undetermined (1)

		3		36		10		Pos (9)
Neg (1)		Pos (9)
Neg (1)		Unacceptable (8)
Acceptable (1)				4		36		10		Pos (9)
Neg (1)		Pos (10)		Unacceptable (9)

				< 80% agreement





VXM007

		Table 3. Summary of Virtual Crossmatch results for Serum #041-#42 versus Virtual Donor #001 - #004

		Donor		 Serum no. 		  #Labs 		T-cell Prediction		B-cell Prediction		Predicted Risk Assessment				Donor		 Serum no. 		  #Labs 		T-cell Prediction		B-cell Prediction		Predicted Risk Assessment

		V1		41		12		POS (10)
NEG(2)		POS (12)		Unacceptable(12)				V2		41		12		POS (12)		POS (12)		Unacceptable (12)

		V1		42		12		POS (12)		POS (12)		Unacceptable(12)				V2		42		12		POS (12)		POS (12)		Unacceptable(12)



		Donor		 Serum no. 		  #Labs 		T-cell Prediction		B-cell Prediction		Predicted Risk Assessment				Donor		 Serum no. 		  #Labs 		T-cell Prediction		B-cell Prediction		Predicted Risk Assessment

		V3		41		12		NEG(11)
POS(1)		NEG(11)
POS(1)		Acceptable(11)
Unacceptable(1)				V4		41		12		NEG(6)
POS(4)
Boderline(2)		POS(8)
NEG(4)
		Unacceptable(8)
Acceptable(4)

		V3		42		12		POS (11)
Boderline(1)		POS(9)
NEG(2)
Borderline(1)		Unacceptable(11)
Acceptable(1)				V4		42		12		POS (12)		POS (11)
NEG(1)		Unacceptable(12)

				< 80% agreement





FXMvsVXM007_sum,

		Table 1b. Actual Crossmatch results vs. Virtual Flow Crossmatch results

		Actual Flow Crossmatch												Virtual Crossmatch

		Cell no. 		 Serum no. 		  #Labs 		  T-cell Results 		  B-cell Results 				Donor		 Serum no. 		  #Labs 		T-cell Prediction		B-cell Prediction

		37		40		15		Positive(15)		Positive(14)
NT(1) 				3		33		10		Pos (9)
Neg (1)		Pos (6)
Neg (4)

				< 80% agreement









FXMvxVXM007_detail_rev

		Actual Flow Crossmatch
Serum 40 vs. Cell 37												Virtual Crossmatch
Patient MX-033 vs. Donor 3

		 Center 		T-Cell  RESULT 		Class I DSA (MFI)		B-Cell  RESULT 		Class II DSA (MFI)				 Center 		T-cell Prediction		Class I 
DSA (MFI)		B-cell Prediction		Class II DSA (MFI)

		1		 POS		B48(12853)		  POS		no specificities assigned				1		POS		B48(13792)		NEG		no DSA										B48		12853																B48		13792

		2		 POS		B48(14209), Cw8(2055), A68(499)		  POS 		no DSA				2		POS		A*68:02(578), A*68:01(514), B*48:01(15514), C*08:01(2167)		POS		no DSA										B48		14209		 Cw8		2055		 A68		499								 B*48:01		15514		 C*08:01		2167		A*68:02		578		 A*68:01		514

		3		 POS		B48(20080), Cw8(2236)		  POS 		no DSA				3		POS		B48(20168), Cw8(2047)		POS		no DSA										B48		20080		 Cw8		2236												B48		20168		 Cw8		2047

		4		 POS		B48(14677), Cw8(2849)		  POS 		no DSA				4		POS		B48(19389), Cw8(2986)		POS		no DSA										B48		14677		 Cw8		2849												B48		19389		 Cw8		2986

		5		 POS		B48(14570), Cw8 (2425)		  POS 		no specificities assigned				5		POS		A68, B48, Cw8		POS		no DSA										B48		14570		 Cw8 		2425

		6		 POS		B48(19137), Cw8(2268)		  POS 		no specificities assigned				6		POS		A68(1788), B48(21389), Cw8(4041)		POS		no DSA										B48		19137		 Cw8		2268												 B48		21389		 Cw8		4041		A68		1788

		7		 POS		NT		  POS 		NT				7		POS		B48(19366)		NEG		no DSA										ave		15921				2366.6												B48		19366

				predictions discrepant from actual crossmatch																																																18269.6666666667				2810.25				1183











		Actual Flow Crossmatch
Serum 40 vs. Cell 37												Virtual Crossmatch
Patient MX-033 vs. Donor 3																		Actual Flow Crossmatch
Serum 40 vs. Cell 37										Virtual Crossmatch
Patient MX-033 vs. Donor 3

		No. Labs		T-Cell  RESULT 		Class I DSA (MFI)		B-Cell  RESULT 		Class II DSA(MFI)				No. Labs		T-cell Prediction		Class I 
DSA (MFI)		B-cell Prediction		Class II DSA(MFI)										No. Labs		T-Cell  RESULT 		Class I DSA (MFI)		B-Cell  RESULT 				No. Labs		T-cell Prediction		Class I 
DSA (MFI)		B-cell Prediction

		7		POS (7)		B48 (15929), Cw8(2367)		POS (7)		no DSA				7		POS (7)		B48(18270), Cw8(2810), A68(1183)		POS (5),
NEG (2)		no DSA										7		POS (7)		B48 (15929), Cw8(2367)		POS (7)				7		POS (7)		B48(18270), Cw8(2810), A68(1183)		POS (5), NEG (2)

				< 80% consensus





VXM008

		Table 3. Summary of Virtual Crossmatch Exchange #008 results (Serum #047-#48 versus Donor #001 - #004)

		Donor		 Serum no. 		  #Labs 		T-cell Prediction		B-cell Prediction		Predicted Risk Assessment				Donor		 Serum no. 		  #Labs 		T-cell Prediction		B-cell Prediction		Predicted Risk Assessment

		V1		47		15		POS (9)
NEG (6)		POS (12)
NEG (3)		Unacceptable (12)
Acceptable (3)				V2		47		15		POS (15)		POS (12)
NEG (3)		Unacceptable (15)

		V1		48		15		NEG (10)
POS (4)
Borderline (1)		NEG (11)
POS (4)		Acceptable (10)
Unacceptable (4)
Undetermined (1)				V2		48		15		POS (15)		POS (13)
NEG (2)		Unacceptable (15)



		Donor		 Serum no. 		  #Labs 		T-cell Prediction		B-cell Prediction		Predicted Risk Assessment				Donor		 Serum no. 		  #Labs 		T-cell Prediction		B-cell Prediction		Predicted Risk Assessment

		V3		47		15		POS (14)
NEG (1)		POS (12)
NEG (3)		Unacceptable (14)
Acceptable (1)				V4		47		15		POS (13)
NEG (2)		POS (13)
NEG (2)		Unacceptable (14)
Acceptable (1)

		V3		48		15		NEG (10)
POS (2)
Borderline (3)		NEG (8)
POS (6)
Borderline (1)		Acceptable (8)
Unacceptable (6)
Undetermined (1)				V4		48		15		NEG (10)
POS (3)
Borderline (2)		NEG (10)
POS (5)		Acceptable (10)
Unacceptable (3)
Undetermined (2)

				< 80% agreement





FXMvsVXM008_sum

		Table 1b.  Summary of Actual Flow crossmatch results vs. Virtual Crossmatch predictions

		Actual Flow Crossmatch												Virtual Crossmatch 

		Cell no. 		 Serum no. 		  #Labs 		  T-cell Results 		  B-cell Results 				Donor		 Serum no. 		  #Labs 		T-cell Prediction		B-cell Prediction

		44		45		17		  POS (13) NEG (3)
NT (1) 		  POS (14)
NT (3) 				V4		41		12		NEG (6)
POS (4)
Boderline (2)		POS (8)
NEG (4)


				< 80% agreement
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		Actual Flow Crossmatch
Serum 45 vs. Cell 44										 		Virtual Crossmatch
Patient MX-041 vs. Donor 4

		 Center 		T-Cell  Result		Class I DSA(MFI)		B-Cell  Result		Class II DSA(MFI)				 Center 		  Investigator 		Virtual T-cell Prediction		Class I DSA (MFI)		Virtual B-cell Prediction		Class II DSA (MFI)

		1		Weak POS		B41(1474)		  POS 		DP402(4200)				1		Mah, Helen		NEG		B41(2526)		NEG		DPB1*04:02(4826)						B41		1474						DP402		4200						B41		2526						DPB1*04:20		4826

		2		NEG		no DSA		  POS 		no DSA				2		 McAlack-Hanau,  		NEG		no DSA		NEG		none						no DSA								no DSA								no DSA								none

		3		 POS		B41(2534)		  POS 		no DSA				3		Cecka, J. Michael		POS		B41(2000)		NEG		DP402(3000), DP105						B41		2534						no DSA								B41		2000						DP402		3000		 DP105

		4		 POS		B41(1458)		  POS 		DPw4(3641)				4		 Gandhi, Manish 		Borderline		A30(472), B4101(1454)		POS		DP0402(3936)						B41		1458						DPw4		3641						 B4101		1454		A30		472		DP0402		3936

		5		Equivocal		B41(1871), B*41:02 (1399)		Equivocal		DPw4(3989), DR8(2214)				5		Kukuruga, Debra		POS				POS								B41		1871		 B*41:02 		1399		DPw4		3989		 DR8		2214

		6		 POS		B41(1799)		  POS 		DP402(4572)				6		 Rosen-Bronson, Sandra 		Borderline		B41(1149)		POS		DP4(3472)						B41		1799						DP402		4572						B41		1149						DP4		3472

		7		 POS		B41(3234)		  POS 		DPw4(9376)				7		 Phelan, Donna L. 		Weak POS		B*41:02(3674)		Weak POS		DPB1*04:02(4640)						B41		3234						DPw4		9376						B*41:02		3674						DPB1*04:02		4640

		8		 POS		B41(2220)		  POS 		DP402(4493)				8		 Chen, Dong-Feng 		POS		B41(2155)		POS		DPB1*04:02(4726)						B41		2220						DP402		4493						B41		2155						DPB1*04:02		4726

		9		 POS		B41(1699)		  POS 		DPw4(4018)				9		Rees, Tracey		NEG		B41(836)		POS		DPB1*04:02(3471)						B41		1699						DPw4		4018						B41		836						DPB1*04:02		3471

		10		 POS		B41(2563)		  POS 		DP402(4534)				10		 Reed, Elaine F. 		NEG		B41(2409)		NEG		DP402(4215)						B41		2563						DP402		4534						B41		2409						DP402		4215

		11		 POS		NT		  POS 		NT				11		 Permpikul, Vejbaesya & 		NEG				POS		DP4(2660)						NT								NT																DP4		2660

		12		 POS		B41(2771)		  POS 		DPw4(6971)				12		Rao, Prakash		NEG		no DSA		POS		DPB1*04:02(4562)						B41		2771						DPw4		6971						no DSA								DPB1*04:02		4562

				predictions discrepant from actual crossmatch																												2162.3								5088.2222222222								2025.375								3950.8





		Actual Flow Crossmatch
Serum 45 vs. Cell 44												Virtual Crossmatch
Patient MX-041 vs. Donor 4

		No. Labs		T-Cell  Result		Class I DSA(MFI)		B-Cell  Result		Class II DSA(MFI)				No. Labs		  Investigator 		Virtual T-cell Prediction		Class I DSA (MFI)		Virtual B-cell Prediction		Class II DSA (MFI)

		11		POS (10)
NEG (1)		B41(2162)		POS (11)		DP402(5088)				12				NEG (6),
POS (4), Borderline (2)		B41(2025)		POS (8)
NEG (4)		DP402(3951)

				< 80% consensus





VXM006-008_agmt

		Virtual Crossmatch Predictions with > 80% agreement																								Virtual Crossmatch Predictions with > 80% agreement

		Crossmatch Exchange #006																								Crossmatch Exchange #006 - #008

		Concordant Results																								Concordant Results

		Donor		 Serum no. 		T-cell Prediction (n)		class I DSA		B-cell Prediction (n)		class II DSA		Predicted Risk Assessment												Donor		 Serum no. 		T-cell Prediction (n)		class I DSA		B-cell Prediction (n)		class II DSA		Predicted Risk Assessment

		1		33		Pos (10/10)		B27(14687)		Pos (8/10)		no DSA		Unacceptable (9)												1		33		Pos (10/10)		B27(14687)		Pos (8/10)		no DSA		Unacceptable (9)

		1		34		Neg (10)		no DSA		Pos (10)		DR1(10844)		Unacceptable (9)												1		34		Neg (10)		no DSA		Pos (10)		DR1(10844)		Unacceptable (9)

		1		35		Neg (9/9)		no DSA		Neg (8/9)		no DSA		Acceptable (8)
Undetermined (1)												3		34		Neg (10/10)		no DSA		Pos (10/10)		DQ6(21319)		Unacceptable (9)

		1		36		Pos (9/10)		B27(15670)		Pos (10/10)		DR7(14990)		Unacceptable (9)												4		34		Neg (10/10)		no DSA		Neg (10/10)		no DSA		Acceptable (9)

		2		36		Pos (9/10)		B61(16000)		Pos (9/10)		DP402(10083)		Unacceptable (9)												Crossmatch Exchange #007

		3		34		Neg (10/10)		no DSA		Pos (10/10)		DQ6(21319)		Unacceptable (9)												Donor		 Serum no. 		T-cell Prediction (n)		class I DSA		B-cell Prediction (n)		class II DSA		Predicted Risk Assessment

		3		36		Pos (9/10)		B48(16790)		Pos (9/10)		DR53(4095), DP1(5378)		Unacceptable (8)
Acceptable (1)												1		41		POS (10/12)		Cw9(13683)		POS (12/12)		DR52(10490)		Unacceptable(12)

		4		34		Neg (10/10)		no DSA		Neg (10/10)		no DSA		Acceptable (9)												1		42		POS (12/12)		A31(12702)		POS (12/12)		DR7(17861)		Unacceptable(12)

		4		36		Pos (9/10)		B38(3794), B49(2491)		Pos (10/10)		DR53(4095), DP1(5378)		Unacceptable (9)												2		41		POS (12/12)		A2(20090)		POS (12/12)		DR17(16359)		Unacceptable (12)

		(n) = number of labs																								2		42		POS (12/12)		A36(8038)		POS (12/12)		DQ4(5458), DQ2(3969)		Unacceptable(12)

																										4		42		POS (12/12)		A30(16010)		POS (11/12)		DQ7(19783)		Unacceptable(12)

																										(n) = number of labs

		Crossmatch Exchange #007

		Concordant Results																								Crossmatc Exchange #008

		Donor		 Serum no. 		T-cell Prediction (n)		class I DSA		B-cell Prediction (n)		class II DSA		Predicted Risk Assessment												Donor		 Serum no. 		T-cell Prediction (n)		class I DSA		B-cell Prediction (n)		class II DSA		Predicted Risk Assessment

		1		41		POS (10/12)		Cw9(13683)		POS (12/12)		DR52(10490)		Unacceptable(12)												2		47		POS (15/15)		A26(7600), A11(3397)		POS (12/15)		DR52(1124)		Unacceptable (15)

		1		42		POS (12/12)		A31(12702)		POS (12/12)		DR7(17861)		Unacceptable(12)												2		48		POS (15/15)		B27(7276)		POS (13/15)		DR52(3146), DR18(1714), DR13(1601)		Unacceptable (15)

		2		41		POS (12/12)		A2(20090)		POS (12/12)		DR17(16359)		Unacceptable (12)

		2		42		POS (12/12)		A36(8038)		POS (12/12)		DQ4(5458), DQ2(3969)		Unacceptable(12)

		3		41		NEG(11/12)		no DSA		NEG(11/12)		no DSA		Acceptable(11)
Unacceptable(1)

		4		42		POS (12/12)		A30(16010)		POS (11/12)		DQ7(19783)		Unacceptable(12)

		(n) = number of labs



		Crossmatc Exchange #008

		Concordant Results

		Donor		 Serum no. 		T-cell Prediction (n)		class I DSA		B-cell Prediction (n)		class II DSA		Predicted Risk Assessment				V2 vs serum 48, 6 labs - no class II DSA; 8 labs - DR52

		2		47		POS (15/15)		A26(7600), A11(3397)		POS (12/15)		DR52(1124)		Unacceptable (15)				V3 vs serum 47, 4 labs - no class II DSA

		2		48		POS (15/15)		B27(7276)		POS (13/15)		DR52(3146), DR18(1714), DR13(1601)		Unacceptable (15)				V4 vs serum 47, 7 labs - no class II DSA; 7 labs - DR52

		3		47		POS (14/15)		A2(6534)		POS (12/15)		DR52(1124)		Unacceptable (14)
Acceptable (1)

		4		47		POS (13/15)		A11(3397)		POS (13/15)		DQ7(5026)		Unacceptable (14)
Acceptable (1)

		(n) = number of labs





V6-V8-100%

				Virtual Crossmatch Predictions with > 80% agreement

		Exchange		Donor		 Serum no. 		T-cell Prediction (n)		class I DSA		B-cell Prediction (n)		class II DSA		Predicted Risk Assessment

		6		1		34		Neg (10/10)		no DSA		Pos (10/10)		DR1(10844)		Unacceptable (9)

				1		35		Neg (9/9)		no DSA		Neg (8/9)		no DSA		Acceptable (8)
Undetermined (1)

				3		34		Neg (10/10)		no DSA		Pos (10/10)		DQ6(21319)		Unacceptable (9)

				4		34		Neg (10/10)		no DSA		Neg (10/10)		no DSA		Acceptable (9)

				4		36		Pos (9/10)		B38(3794), B49(2491)		Pos (10/10)		DR53(4095), DP1(5378)		Unacceptable (9)



		7		1		42		POS (12/12)		A31(12702)		POS (12/12)		DR7(17861)		Unacceptable(12)

				2		41		POS (12/12)		A2(20090)		POS (12/12)		DR17(16359)		Unacceptable (12)

				2		42		POS (12/12)		A36(8038)		POS (12/12)		DQ4(5458), DQ2(3969)		Unacceptable(12)

				4		42		POS (12/12)		A30(16010)		POS (11/12)		DQ7(19783)		Unacceptable(12)



		8		2		47		POS (15/15)		A26(7600), A11(3397)		POS (12/15)		DR52(1124)		Unacceptable (15)

				2		48		POS (15/15)		B27(7276)		POS (13/15)		DR52(3146), DR18(1714), DR13(1601)		Unacceptable (15)

				(n) = number of labs
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		Virtual Crossmatch Predictions with < 80% agreement



		Crossmatch Exchange #006

		Discordant Results

		Donor		 Serum no. 		T-cell Prediction (n)		class I DSA		B-cell Prediction (n)		class II DSA		Predicted Risk Assessment

		2		33		Pos (10/10)		B61(16584), A2(5284)		Pos (7)
Neg (3)		no DSA		Unacceptable (9)				V2 vs serum 33, B*40:20

		2		34		Neg (10/10)		no DSA		Pos (6)
Neg (4)		DQ4(4000)		Acceptable (5)
Unacceptable (4)				V2 vs. serum 34, 1 labs - B51 DSA and 2 labs - no class II DSA

		2		35		Pos (8/9) 		B61(11744)		Pos (5)
Neg (4)		no DSA		Unacceptable (7)
Acceptable (1)
Undetermined (1)				1 lab - no class I DSA; B*40:20(B61)

		3		33		Pos (9/10)		B48(18675)		Pos (6)
Neg (4)		no DSA		Unacceptable (8)
Acceptable (1)

		3		35		Pos (5)
Neg (4)		B48(4145)		Neg (7/9)		no DSA		Unacceptable (4)
Acceptable (4)
Undetermined (1)				V3 vs. serum 35, 3 labs - no class I DSA

		4		33		Pos (10/10)		A30(9837), B49(5406)		Pos (7)
Neg (3)		no DSA		Unacceptable (9)

		4		35		Pos (9/9)		B49(13406)		Pos (6)
Neg (3)		no DSA		Unacceptable (8)
Undetermined (1)

				agreement < 80%







		Crossmatch Exchange #007

		Discordant Results

		Donor		 Serum no. 		T-cell Prediction (n)		DSA		B-cell Prediction (n)		DSA		Predicted Risk Assessment

		3		42		POS (11/12)		A11(4844)		POS(9)
NEG(2)
Borderline(1)		DP1(2775), DP5(5688)		Unacceptable(11)
Acceptable(1)				V3 vs. serum 42, 3 labs - no class II DSA

		4		41		NEG(6)
POS(4)
Boderline(2)		B41(2205)		POS(8)
NEG(4)		DP402(4386)		Unacceptable(8)
Acceptable(4)				V4 vs. serum 41, 2 labs - no class I DSA, 1 lab - no class II DSA

				agreement < 80%









		Crossmatch Exchange #008

		Discordant Results

		Donor		 Serum no. 		T-cell Prediction (n)		DSA		B-cell Prediction (n)		DSA		Predicted Risk Assessment

		1		47		POS (9)
NEG (6)		A68(2442)		POS (12)
NEG (3)		DQ8(4325)		Unacceptable (12)
Acceptable (3)				V1 vs. serum 47, 3 labs - no class I DSA; 1 lab - no class II DSA

		1		48		NEG (10)
POS (4)
Borderline (1)		B8(1295)		NEG (11)
POS (4)		DR52(3146)		Acceptable (10)
Unacceptable (4)
Undetermined (1)				V1 vs. serum 48, 6 labs - no DSA; 6 labs - B8; 6 labs -no class II DSA, 5 labs - DR52

		3		48		NEG (10)
POS (2)
Borderline (3)		B7(1172)		NEG (8)
POS (6)
Borderline (1)		DR52(3146),
DR51(1600)		Acceptable (8)
Unacceptable (6)
Undetermined (1)				V3 vs. serum 48, 5 labs - no class I DSA; 6 labs - B7; 6 labs - no class II DSA, 7 labs - DR52, 6 labs - no class II DSA

		4		48		NEG (10)
POS (3)
Borderline (2)		B48(1488)		NEG (10)
POS (5)		DR52(3146)		Acceptable (10)
Unacceptable (3)
Undetermined (2)				V4 vs. serum 48, 6 labs - no class I DSA, 6 labs - B48; 6 labs - no class II DSA, 6 labs - DR52

				agreement < 80%





VXM006-008_discord (2)

				Virtual Crossmatch Predictions with < 80% agreement



		Exchange		Donor		 Serum no. 		T-cell Prediction (n)		class I DSA		B-cell Prediction (n)		class II DSA		Predicted Risk Assessment

		6		2		33		Pos (10/10)		B61(16584), A2(5284)		Pos (7)
Neg (3)		no DSA		Unacceptable (9)				V2 vs serum 33, B*40:20

				2		34		Neg (10/10)		no DSA		Pos (6)
Neg (4)		DQ4(4000)		Acceptable (5)
Unacceptable (4)				V2 vs. serum 34, 1 labs - B51 DSA and 2 labs - no class II DSA

				3		33		Pos (9/10)		B48(18675)		Pos (6)
Neg (4)		no DSA		Unacceptable (8)
Acceptable (1)

				3		35		Pos (5)
Neg (4)		B48(4145)		Neg (7/9)		no DSA		Unacceptable (4)
Acceptable (4)
Undetermined (1)				V3 vs. serum 35, 3 labs - no class I DSA



		7		3		42		POS (11/12)		A11(4844)		POS(9)
NEG(2)
Borderline(1)		DP1(2775), DP5(5688)		Unacceptable(11)
Acceptable(1)				V3 vs. serum 42, 3 labs - no class II DSA

				4		41		NEG(6)
POS(4)
Boderline(2)		B41(2205)		POS(8)
NEG(4)		DP402(4386)		Unacceptable(8)
Acceptable(4)				V4 vs. serum 41, 2 labs - no class I DSA, 1 lab - no class II DSA



		8		1		47		POS (9)
NEG (6)		A68(2442)		POS (12)
NEG (3)		DQ8(4325)		Unacceptable (12)
Acceptable (3)				V1 vs. serum 47, 3 labs - no class I DSA; 1 lab - no class II DSA

				3		48		NEG (10)
POS (2)
Borderline (3)		B7(1172)		NEG (8)
POS (6)
Borderline (1)		DR52(3146),
DR51(1600)		Acceptable (8)
Unacceptable (6)
Undetermined (1)				V3 vs. serum 48, 5 labs - no class I DSA; 6 labs - B7; 6 labs - no class II DSA, 7 labs - DR52, 6 labs - no class II DSA

						agreement < 80%





V2_6vs33+35

		Donor #002 - HLA genotype: A*02:01-A*68:01:02G-B*40:20-B*51:02-C*03:04-C*08:01:01G/DRB1*08:02-DRB1*14:06-DRB3*01:01-DQB1*03:01-DQB1*04:02-DPB1*04:02-DPB1*04:02:01G





		Table 27. Individual Virtual crossmatch results for Serum #033 vs. Donor #002

		 Center 		  Investigator 		Patient		CPRA		Virtual T-cell Prediction		Class I DSA (MFI)		Virtual B-cell Prediction		Class II DSA (MFI)		Risk Assessment		Additional Comments

		206		 McAlack-Hanau,  		MX-033		83		Positive		A2(5870)		Negative		none		Unacceptable

		792		 Gandhi, Manish 		MX-033		100		Positive		A*02:01(4525), A*68:01(514), C*03:04(9565), C*08:01(2167)		Positive		none		Unacceptable

		859		 Kamoun, Malek 		MX-033		94		Positive		A*02(5595), B*40(21983), C*03:04(14355), C*08:01(2771)		Negative		none		Unacceptable

		1160		 Rosen-Bronson, Sandra 		MX-033				Positive		A2(4535), B61(19172), Cw10(9443), Cw8(2047)		Positive		none		Unacceptable		No B*40:20 on the panel but serologic equivalent is B61, use MFI of B*40:02

		2400		 Phelan, Donna L. 		MX-033		97		Positive		B61(18012), A2(4972)		Positive		none		Unacceptable

		3224		 Chen, Dong-Feng 		MX-033		98		Positive		A2, A68, B61, Cw8, Cw10		Positive		none		 Unacceptable

		3753		 Reed, Elaine F. 		MX-033		99		Positive		A2 (8578), A68 (1788), B61 (20857), Cw10 (16965), Cw8 (4041)		Positive		none		Unacceptable		A2 and A68-repoeat MM

		3798		 Reinsmoen, Nancy L. 		MX-033				Positive		B40, Cw10(>10K), A2(5K), Cw8(3K)		weak Pos		none

		3966		 Permpikul, Vejbaesya & 		MX-033				Positive		A2(6480)		Negative				Unacceptable

		4661		 Nishimura, Kenji 		MX-033				Positive		A*02:01(1534), B*40:02 (1678), C*03:04(1288)		Positive		none		Unacceptable











		Table 29. Individual Virtual crossmatch results for Serum #035 vs. Donor #002

		 Center 		  Investigator 		Patient		CPRA		Virtual T-cell Prediction		Class I DSA (MFI)		Virtual B-cell Prediction		Class II DSA (MFI)		Risk Assessment		Additional Comments

		206		 McAlack-Hanau,  		MX-035		88		Positive		B61(13470)		Negative		none		Unacceptable

		792		 Gandhi, Manish 		MX-035		84		Negative		none		Negative		none		Acceptable

		859		 Kamoun, Malek 		MX-035		88		Positive		B*40(13406), B*51:02(2378)		Negative		none		Unacceptable

		1160		 Rosen-Bronson, Sandra 		MX-035				Undetermined		Undetermined		Undetermined		Undetermined		Undetermined		high NC background, test results invalid. 

		2400		 Phelan, Donna L. 		MX-035		73		Positive		B61(11017)		Positive		none		Unacceptable

		3224		 Chen, Dong-Feng 		MX-035		87		Positive		B61(4774)		Positive		none		Unacceptable		Need final XM to confirm

		3753		 Reed, Elaine F. 		MX-035		90		Positive		B61(14229)		Positive		none		Unacceptable

		3798		 Reinsmoen, Nancy L. 		MX-035				Positive		B40(>10K)		Positive		none

		3966		 Permpikul, Vejbaesya & 		MX-035				Positive		B61(14805)		Negative		none		Unacceptable

		4661		 Nishimura, Kenji 		MX-035				Weak Pos		B*40:02(426)		Weak Pos				Unacceptable
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Exchange 006Exchange 007
Actual Flow Crossmatch

Serum 40 vs. Cell 37
Virtual Crossmatch

Patient MX-033 vs. Donor 3
No. 

Labs
T-Cell  

RESULT 
Class I 

DSA (MFI)
B-Cell  

RESULT 
Class II 

DSA(MFI)
No. 

Labs
T-cell 

Prediction
Class I 

DSA (MFI)
B-cell 

Prediction
Class II 

DSA(MFI)

7 POS (7)
B48 

(15929), 
Cw8(2367)

POS (7) no DSA 7 POS (7)
B48(18270), 
Cw8(2810), 
A68(1183)

POS (5),
NEG (2) no DSA

Donor - HLA genotype: A*68:01-A*68:02-B*53:01-B*48:01-C*04:01:01G-C*08:01:01G/ DRB1*04:03-
DRB1*13:02-DRB3*03:01-DRB4*01:01:01G-DQB1*03:02-DQB1*06:04-DPB1*04:01:01G-DPB1*04:02:01G



No. 
Labs

T-Cell  
Result

Class I 
DSA(MFI)

B-Cell  
Result

Class II 
DSA(MFI)

No. 
Labs

Virtual T-cell 
Prediction

Class I 
DSA (MFI)

 
cell 

Prediction
Class II DSA 

(MFI)

12
POS (10)
NEG (1)

Equivocal (1)
B41(2162) POS (11)

Equivocal (1) DP402(5088) 12
NEG (6),
POS (4), 

Borderline (2)
B41(2025) POS (8)

NEG (4) DP402(3951)

Actual Flow Crossmatch
Serum 45 vs. Cell 44

Virtual Crossmatch
Patient MX-041 vs. Donor 4

Exchange 008

16

Exchange 007

Donor HLA genotype:  A*03:01, A*30:01, B*41:02, B*42:02, C*17:01:01G, C*08:04, C*15:03/ 
DRB5*01:01, DQB1*06:02, DQB1*03:01, DPB1*04:02:01G, DPB1 *105:01


VXM006

		Table 2. Summary of Virtual crossmatch results for Serum #033-#36 versus Donor #001 - #004

		Donor		 Serum no. 		  #Labs 		T-cell Prediction		B-cell Prediction		Predicted Risk Assessment				Donor		 Serum no. 		  #Labs 		T-cell Prediction		B-cell Prediction		Predicted Risk Assessment

		1		33		10		Pos (10)		Pos (8)
Neg(2)		Unacceptable (9)				2		33		10		Pos (10)		Pos (7)
Neg (3)		Unacceptable (9)

		1		34		10		Neg (10)		Pos (10)		Unacceptable (9)				2		34		10		Neg (10)		Pos (6)
Neg (4)		Acceptable (5)
Unacceptable (4)

		1		35		10		Neg (9)
NT (1)		Neg (8)
Pos (1)
NT (1)		Acceptable (8)
Undetermined (1)				2		35		10		Pos (8)
Neg (1)
 NT (1)		Pos (5)
Neg (4)
NT (1)		Unacceptable (7)
Acceptable (1)
Undetermined (1)

		1		36		10		Pos (9)
Neg (1)		Pos (10)		Unacceptable (9)				2		36		10		Pos (9)
Neg (1)		Pos (9)
Neg (1)		Unacceptable (9)



		Donor		 Serum no. 		  #Labs 		T-cell Prediction		B-cell Prediction		Predicted Risk Assessment				Donor		 Serum no. 		  #Labs 		T-cell Prediction		B-cell Prediction		Predicted Risk Assessment

		3		33		10		Pos (9)
Neg (1)		Pos (6)
Neg (4)		Unacceptable (8)
Acceptable (1)				4		33		10		Pos (10)		Pos (7)
Neg (3)		Unacceptable (9)

		3		34		10		Neg (10)		Pos (10)		Unacceptable (9)				4		34		10		Neg (10)		Neg (10)		Acceptable (9)

		3		35		10		Pos (5)
Neg (4)
NT (1)		Neg (7)
Pos (2)
NT (1)		Unacceptable (4)
Acceptable (4)
Undetermined (1)				4		35		10		Pos (9)
NT (1)		Pos (6)
Neg (3)
NT (1)		Unacceptable (8)
Undetermined (1)

		3		36		10		Pos (9)
Neg (1)		Pos (9)
Neg (1)		Unacceptable (8)
Acceptable (1)				4		36		10		Pos (9)
Neg (1)		Pos (10)		Unacceptable (9)

				< 80% agreement





VXM007

		Table 3. Summary of Virtual Crossmatch results for Serum #041-#42 versus Virtual Donor #001 - #004

		Donor		 Serum no. 		  #Labs 		T-cell Prediction		B-cell Prediction		Predicted Risk Assessment				Donor		 Serum no. 		  #Labs 		T-cell Prediction		B-cell Prediction		Predicted Risk Assessment

		V1		41		12		POS (10)
NEG(2)		POS (12)		Unacceptable(12)				V2		41		12		POS (12)		POS (12)		Unacceptable (12)

		V1		42		12		POS (12)		POS (12)		Unacceptable(12)				V2		42		12		POS (12)		POS (12)		Unacceptable(12)



		Donor		 Serum no. 		  #Labs 		T-cell Prediction		B-cell Prediction		Predicted Risk Assessment				Donor		 Serum no. 		  #Labs 		T-cell Prediction		B-cell Prediction		Predicted Risk Assessment

		V3		41		12		NEG(11)
POS(1)		NEG(11)
POS(1)		Acceptable(11)
Unacceptable(1)				V4		41		12		NEG(6)
POS(4)
Boderline(2)		POS(8)
NEG(4)
		Unacceptable(8)
Acceptable(4)

		V3		42		12		POS (11)
Boderline(1)		POS(9)
NEG(2)
Borderline(1)		Unacceptable(11)
Acceptable(1)				V4		42		12		POS (12)		POS (11)
NEG(1)		Unacceptable(12)

				< 80% agreement





FXMvsVXM007_sum,

		Table 1b. Actual Crossmatch results vs. Virtual Flow Crossmatch results

		Actual Flow Crossmatch												Virtual Crossmatch

		Cell no. 		 Serum no. 		  #Labs 		  T-cell Results 		  B-cell Results 				Donor		 Serum no. 		  #Labs 		T-cell Prediction		B-cell Prediction

		37		40		15		Positive(15)		Positive(14)
NT(1) 				3		33		10		Pos (9)
Neg (1)		Pos (6)
Neg (4)

				< 80% agreement









FXMvxVXM007_detail_rev

		Actual Flow Crossmatch
Serum 40 vs. Cell 37												Virtual Crossmatch
Patient MX-033 vs. Donor 3

		 Center 		T-Cell  RESULT 		Class I DSA (MFI)		B-Cell  RESULT 		Class II DSA (MFI)				 Center 		T-cell Prediction		Class I 
DSA (MFI)		B-cell Prediction		Class II DSA (MFI)

		1		 POS		B48(12853)		  POS		no specificities assigned				1		POS		B48(13792)		NEG		no DSA										B48		12853																B48		13792

		2		 POS		B48(14209), Cw8(2055), A68(499)		  POS 		no DSA				2		POS		A*68:02(578), A*68:01(514), B*48:01(15514), C*08:01(2167)		POS		no DSA										B48		14209		 Cw8		2055		 A68		499								 B*48:01		15514		 C*08:01		2167		A*68:02		578		 A*68:01		514

		3		 POS		B48(20080), Cw8(2236)		  POS 		no DSA				3		POS		B48(20168), Cw8(2047)		POS		no DSA										B48		20080		 Cw8		2236												B48		20168		 Cw8		2047

		4		 POS		B48(14677), Cw8(2849)		  POS 		no DSA				4		POS		B48(19389), Cw8(2986)		POS		no DSA										B48		14677		 Cw8		2849												B48		19389		 Cw8		2986

		5		 POS		B48(14570), Cw8 (2425)		  POS 		no specificities assigned				5		POS		A68, B48, Cw8		POS		no DSA										B48		14570		 Cw8 		2425

		6		 POS		B48(19137), Cw8(2268)		  POS 		no specificities assigned				6		POS		A68(1788), B48(21389), Cw8(4041)		POS		no DSA										B48		19137		 Cw8		2268												 B48		21389		 Cw8		4041		A68		1788

		7		 POS		NT		  POS 		NT				7		POS		B48(19366)		NEG		no DSA										ave		15921				2366.6												B48		19366

				predictions discrepant from actual crossmatch																																																18269.6666666667				2810.25				1183











		Actual Flow Crossmatch
Serum 40 vs. Cell 37												Virtual Crossmatch
Patient MX-033 vs. Donor 3																		Actual Flow Crossmatch
Serum 40 vs. Cell 37										Virtual Crossmatch
Patient MX-033 vs. Donor 3

		No. Labs		T-Cell  RESULT 		Class I DSA (MFI)		B-Cell  RESULT 		Class II DSA(MFI)				No. Labs		T-cell Prediction		Class I 
DSA (MFI)		B-cell Prediction		Class II DSA(MFI)										No. Labs		T-Cell  RESULT 		Class I DSA (MFI)		B-Cell  RESULT 				No. Labs		T-cell Prediction		Class I 
DSA (MFI)		B-cell Prediction

		7		POS (7)		B48 (15929), Cw8(2367)		POS (7)		no DSA				7		POS (7)		B48(18270), Cw8(2810), A68(1183)		POS (5),
NEG (2)		no DSA										7		POS (7)		B48 (15929), Cw8(2367)		POS (7)				7		POS (7)		B48(18270), Cw8(2810), A68(1183)		POS (5), NEG (2)

				< 80% consensus





VXM008

		Table 3. Summary of Virtual Crossmatch Exchange #008 results (Serum #047-#48 versus Donor #001 - #004)

		Donor		 Serum no. 		  #Labs 		T-cell Prediction		B-cell Prediction		Predicted Risk Assessment				Donor		 Serum no. 		  #Labs 		T-cell Prediction		B-cell Prediction		Predicted Risk Assessment

		V1		47		15		POS (9)
NEG (6)		POS (12)
NEG (3)		Unacceptable (12)
Acceptable (3)				V2		47		15		POS (15)		POS (12)
NEG (3)		Unacceptable (15)

		V1		48		15		NEG (10)
POS (4)
Borderline (1)		NEG (11)
POS (4)		Acceptable (10)
Unacceptable (4)
Undetermined (1)				V2		48		15		POS (15)		POS (13)
NEG (2)		Unacceptable (15)



		Donor		 Serum no. 		  #Labs 		T-cell Prediction		B-cell Prediction		Predicted Risk Assessment				Donor		 Serum no. 		  #Labs 		T-cell Prediction		B-cell Prediction		Predicted Risk Assessment

		V3		47		15		POS (14)
NEG (1)		POS (12)
NEG (3)		Unacceptable (14)
Acceptable (1)				V4		47		15		POS (13)
NEG (2)		POS (13)
NEG (2)		Unacceptable (14)
Acceptable (1)

		V3		48		15		NEG (10)
POS (2)
Borderline (3)		NEG (8)
POS (6)
Borderline (1)		Acceptable (8)
Unacceptable (6)
Undetermined (1)				V4		48		15		NEG (10)
POS (3)
Borderline (2)		NEG (10)
POS (5)		Acceptable (10)
Unacceptable (3)
Undetermined (2)

				< 80% agreement





FXMvsVXM008_sum

		Table 1b.  Summary of Actual Flow crossmatch results vs. Virtual Crossmatch predictions

		Actual Flow Crossmatch												Virtual Crossmatch 

		Cell no. 		 Serum no. 		  #Labs 		  T-cell Results 		  B-cell Results 				Donor		 Serum no. 		  #Labs 		T-cell Prediction		B-cell Prediction

		44		45		17		  POS (13) NEG (3)
NT (1) 		  POS (14)
NT (3) 				V4		41		12		NEG (6)
POS (4)
Boderline (2)		POS (8)
NEG (4)


				< 80% agreement























FXM008vsVXM_detail

		Actual Flow Crossmatch
Serum 45 vs. Cell 44										 		Virtual Crossmatch
Patient MX-041 vs. Donor 4

		 Center 		T-Cell  Result		Class I DSA(MFI)		B-Cell  Result		Class II DSA(MFI)				 Center 		  Investigator 		Virtual T-cell Prediction		Class I DSA (MFI)		Virtual B-cell Prediction		Class II DSA (MFI)

		1		Weak POS		B41(1474)		  POS 		DP402(4200)				1		Mah, Helen		NEG		B41(2526)		NEG		DPB1*04:02(4826)						B41		1474						DP402		4200						B41		2526						DPB1*04:20		4826

		2		NEG		no DSA		  POS 		no DSA				2		 McAlack-Hanau,  		NEG		no DSA		NEG		none						no DSA								no DSA								no DSA								none

		3		 POS		B41(2534)		  POS 		no DSA				3		Cecka, J. Michael		POS		B41(2000)		NEG		DP402(3000), DP105						B41		2534						no DSA								B41		2000						DP402		3000		 DP105

		4		 POS		B41(1458)		  POS 		DPw4(3641)				4		 Gandhi, Manish 		Borderline		A30(472), B4101(1454)		POS		DP0402(3936)						B41		1458						DPw4		3641						 B4101		1454		A30		472		DP0402		3936

		5		Equivocal		B41(1871), B*41:02 (1399)		Equivocal		DPw4(3989), DR8(2214)				5		Kukuruga, Debra		POS				POS								B41		1871		 B*41:02 		1399		DPw4		3989		 DR8		2214

		6		 POS		B41(1799)		  POS 		DP402(4572)				6		 Rosen-Bronson, Sandra 		Borderline		B41(1149)		POS		DP4(3472)						B41		1799						DP402		4572						B41		1149						DP4		3472

		7		 POS		B41(3234)		  POS 		DPw4(9376)				7		 Phelan, Donna L. 		Weak POS		B*41:02(3674)		Weak POS		DPB1*04:02(4640)						B41		3234						DPw4		9376						B*41:02		3674						DPB1*04:02		4640

		8		 POS		B41(2220)		  POS 		DP402(4493)				8		 Chen, Dong-Feng 		POS		B41(2155)		POS		DPB1*04:02(4726)						B41		2220						DP402		4493						B41		2155						DPB1*04:02		4726

		9		 POS		B41(1699)		  POS 		DPw4(4018)				9		Rees, Tracey		NEG		B41(836)		POS		DPB1*04:02(3471)						B41		1699						DPw4		4018						B41		836						DPB1*04:02		3471

		10		 POS		B41(2563)		  POS 		DP402(4534)				10		 Reed, Elaine F. 		NEG		B41(2409)		NEG		DP402(4215)						B41		2563						DP402		4534						B41		2409						DP402		4215

		11		 POS		NT		  POS 		NT				11		 Permpikul, Vejbaesya & 		NEG				POS		DP4(2660)						NT								NT																DP4		2660

		12		 POS		B41(2771)		  POS 		DPw4(6971)				12		Rao, Prakash		NEG		no DSA		POS		DPB1*04:02(4562)						B41		2771						DPw4		6971						no DSA								DPB1*04:02		4562

				predictions discrepant from actual crossmatch																												2162.3								5088.2222222222								2025.375								3950.8





		Actual Flow Crossmatch
Serum 45 vs. Cell 44												Virtual Crossmatch
Patient MX-041 vs. Donor 4

		No. Labs		T-Cell  Result		Class I DSA(MFI)		B-Cell  Result		Class II DSA(MFI)				No. Labs		  Investigator 		Virtual T-cell Prediction		Class I DSA (MFI)		Virtual B-cell Prediction		Class II DSA (MFI)

		12		POS (10)
NEG (1)
Equivocal (1)		B41(2162)		POS (11)
Equivocal (1)		DP402(5088)				12				NEG (6),
POS (4), Borderline (2)		B41(2025)		POS (8)
NEG (4)		DP402(3951)

				< 80% consensus





VXM006-008_agmt

		Virtual Crossmatch Predictions with > 80% agreement

		Crossmatch Exchange #006

		Concordant Results

		Donor		 Serum no. 		T-cell Prediction (n)		class I DSA		B-cell Prediction (n)		class II DSA		Predicted Risk Assessment

		1		33		Pos (10/10)		B27(14687)		Pos (8/10)		no DSA		Unacceptable (9)

		1		34		Neg (10)		no DSA		Pos (10)		DR1(10844)		Unacceptable (9)

		1		35		Neg (9/9)		no DSA		Neg (8/9)		no DSA		Acceptable (8)
Undetermined (1)

		1		36		Pos (9/10)		B27(15670)		Pos (10/10)		DR7(14990)		Unacceptable (9)

		2		36		Pos (9/10)		B61(16000)		Pos (9/10)		DP402(10083)		Unacceptable (9)

		3		34		Neg (10/10)		no DSA		Pos (10/10)		DQ6(21319)		Unacceptable (9)

		3		36		Pos (9/10)		B48(16790)		Pos (9/10)		DR53(4095), DP1(5378)		Unacceptable (8)
Acceptable (1)

		4		34		Neg (10/10)		no DSA		Neg (10/10)		no DSA		Acceptable (9)

		4		36		Pos (9/10)		B38(3794), B49(2491)		Pos (10/10)		DR53(4095), DP1(5378)		Unacceptable (9)

		(n) = number of labs





		Crossmatch Exchange #007

		Concordant Results

		Donor		 Serum no. 		T-cell Prediction (n)		class I DSA		B-cell Prediction (n)		class II DSA		Predicted Risk Assessment

		1		41		POS (10/12)		Cw9(13683)		POS (12/12)		DR52(10490)		Unacceptable(12)

		1		42		POS (12/12)		A31(12702)		POS (12/12)		DR7(17861)		Unacceptable(12)

		2		41		POS (12/12)		A2(20090)		POS (12/12)		DR17(16359)		Unacceptable (12)

		2		42		POS (12/12)		A36(8038)		POS (12/12)		DQ4(5458), DQ2(3969)		Unacceptable(12)

		3		41		NEG(11/12)		no DSA		NEG(11/12)		no DSA		Acceptable(11)
Unacceptable(1)

		4		42		POS (12/12)		A30(16010)		POS (11/12)		DQ7(19783)		Unacceptable(12)

		(n) = number of labs



		Crossmatc Exchange #008

		Concordant Results

		Donor		 Serum no. 		T-cell Prediction (n)		class I DSA		B-cell Prediction (n)		class II DSA		Predicted Risk Assessment				V2 vs serum 48, 6 labs - no class II DSA; 8 labs - DR52

		2		47		POS (15/15)		A26(7600), A11(3397)		POS (12/15)		DR52(1124)		Unacceptable (15)				V3 vs serum 47, 4 labs - no class II DSA

		2		48		POS (15/15)		B27(7276)		POS (13/15)		DR52(3146), DR18(1714), DR13(1601)		Unacceptable (15)				V4 vs serum 47, 7 labs - no class II DSA; 7 labs - DR52

		3		47		POS (14/15)		A2(6534)		POS (12/15)		DR52(1124)		Unacceptable (14)
Acceptable (1)

		4		47		POS (13/15)		A11(3397)		POS (13/15)		DQ7(5026)		Unacceptable (14)
Acceptable (1)

		(n) = number of labs





VXM006-008_discord

		Virtual Crossmatch Predictions with < 80% agreement



		Crossmatch Exchange #006

		Discordant Results

		Donor		 Serum no. 		T-cell Prediction (n)		class I DSA		B-cell Prediction (n)		class II DSA		Predicted Risk Assessment

		2		33		Pos (10/10)		B61(16584), A2(5284)		Pos (7)
Neg (3)		no DSA		Unacceptable (9)				V2 vs serum 33, B*40:20

		2		34		Neg (10/10)		no DSA		Pos (6)
Neg (4)		DQ4(4000)		Acceptable (5)
Unacceptable (4)				V2 vs. serum 34, 1 labs - B51 DSA and 2 labs - no class II DSA

		2		35		Pos (8/9) 		B61(11744)		Pos (5)
Neg (4)		no DSA		Unacceptable (7)
Acceptable (1)
Undetermined (1)				1 lab - no class I DSA; B*40:20(B61)

		3		33		Pos (9/10)		B48(18675)		Pos (6)
Neg (4)		no DSA		Unacceptable (8)
Acceptable (1)

		3		35		Pos (5)
Neg (4)		B48(4145)		Neg (7/9)		no DSA		Unacceptable (4)
Acceptable (4)
Undetermined (1)				V3 vs. serum 35, 3 labs - no class I DSA

		4		33		Pos (10/10)		A30(9837), B49(5406)		Pos (7)
Neg (3)		no DSA		Unacceptable (9)

		4		35		Pos (9/9)		B49(13406)		Pos (6)
Neg (3)		no DSA		Unacceptable (8)
Undetermined (1)

				agreement < 80%







		Crossmatch Exchange #007

		Discordant Results

		Donor		 Serum no. 		T-cell Prediction (n)		DSA		B-cell Prediction (n)		DSA		Predicted Risk Assessment

		3		42		POS (11/12)		A11(4844)		POS(9)
NEG(2)
Borderline(1)		DP1(2775), DP5(5688)		Unacceptable(11)
Acceptable(1)				V3 vs. serum 42, 3 labs - no class II DSA

		4		41		NEG(6)
POS(4)
Boderline(2)		B41(2205)		POS(8)
NEG(4)		DP402(4386)		Unacceptable(8)
Acceptable(4)				V4 vs. serum 41, 2 labs - no class I DSA, 1 lab - no class II DSA

				agreement < 80%









		Crossmatch Exchange #008

		Discordant Results

		Donor		 Serum no. 		T-cell Prediction (n)		DSA		B-cell Prediction (n)		DSA		Predicted Risk Assessment

		1		47		POS (9)
NEG (6)		A68(2442)		POS (12)
NEG (3)		DQ8(4325)		Unacceptable (12)
Acceptable (3)				V1 vs. serum 47, 3 labs - no class I DSA; 1 lab - no class II DSA

		1		48		NEG (10)
POS (4)
Borderline (1)		B8(1295)		NEG (11)
POS (4)		DR52(3146)		Acceptable (10)
Unacceptable (4)
Undetermined (1)				V1 vs. serum 48, 6 labs - no DSA; 6 labs - B8; 6 labs -no class II DSA, 5 labs - DR52

		3		48		NEG (10)
POS (2)
Borderline (3)		B7(1172)		NEG (8)
POS (6)
Borderline (1)		DR52(3146),
DR51(1600)		Acceptable (8)
Unacceptable (6)
Undetermined (1)				V3 vs. serum 48, 5 labs - no class I DSA; 6 labs - B7; 6 labs - no class II DSA, 7 labs - DR52, 6 labs - no class II DSA

		4		48		NEG (10)
POS (3)
Borderline (2)		B48(1488)		NEG (10)
POS (5)		DR52(3146)		Acceptable (10)
Unacceptable (3)
Undetermined (2)				V4 vs. serum 48, 6 labs - no class I DSA, 6 labs - B48; 6 labs - no class II DSA, 6 labs - DR52

				agreement < 80%





V2_6vs33+35

		Donor #002 - HLA genotype: A*02:01-A*68:01:02G-B*40:20-B*51:02-C*03:04-C*08:01:01G/DRB1*08:02-DRB1*14:06-DRB3*01:01-DQB1*03:01-DQB1*04:02-DPB1*04:02-DPB1*04:02:01G





		Table 27. Individual Virtual crossmatch results for Serum #033 vs. Donor #002

		 Center 		  Investigator 		Patient		CPRA		Virtual T-cell Prediction		Class I DSA (MFI)		Virtual B-cell Prediction		Class II DSA (MFI)		Risk Assessment		Additional Comments

		206		 McAlack-Hanau,  		MX-033		83		Positive		A2(5870)		Negative		none		Unacceptable

		792		 Gandhi, Manish 		MX-033		100		Positive		A*02:01(4525), A*68:01(514), C*03:04(9565), C*08:01(2167)		Positive		none		Unacceptable

		859		 Kamoun, Malek 		MX-033		94		Positive		A*02(5595), B*40(21983), C*03:04(14355), C*08:01(2771)		Negative		none		Unacceptable

		1160		 Rosen-Bronson, Sandra 		MX-033				Positive		A2(4535), B61(19172), Cw10(9443), Cw8(2047)		Positive		none		Unacceptable		No B*40:20 on the panel but serologic equivalent is B61, use MFI of B*40:02

		2400		 Phelan, Donna L. 		MX-033		97		Positive		B61(18012), A2(4972)		Positive		none		Unacceptable

		3224		 Chen, Dong-Feng 		MX-033		98		Positive		A2, A68, B61, Cw8, Cw10		Positive		none		 Unacceptable

		3753		 Reed, Elaine F. 		MX-033		99		Positive		A2 (8578), A68 (1788), B61 (20857), Cw10 (16965), Cw8 (4041)		Positive		none		Unacceptable		A2 and A68-repoeat MM

		3798		 Reinsmoen, Nancy L. 		MX-033				Positive		B40, Cw10(>10K), A2(5K), Cw8(3K)		weak Pos		none

		3966		 Permpikul, Vejbaesya & 		MX-033				Positive		A2(6480)		Negative				Unacceptable

		4661		 Nishimura, Kenji 		MX-033				Positive		A*02:01(1534), B*40:02 (1678), C*03:04(1288)		Positive		none		Unacceptable











		Table 29. Individual Virtual crossmatch results for Serum #035 vs. Donor #002

		 Center 		  Investigator 		Patient		CPRA		Virtual T-cell Prediction		Class I DSA (MFI)		Virtual B-cell Prediction		Class II DSA (MFI)		Risk Assessment		Additional Comments

		206		 McAlack-Hanau,  		MX-035		88		Positive		B61(13470)		Negative		none		Unacceptable

		792		 Gandhi, Manish 		MX-035		84		Negative		none		Negative		none		Acceptable

		859		 Kamoun, Malek 		MX-035		88		Positive		B*40(13406), B*51:02(2378)		Negative		none		Unacceptable

		1160		 Rosen-Bronson, Sandra 		MX-035				Undetermined		Undetermined		Undetermined		Undetermined		Undetermined		high NC background, test results invalid. 

		2400		 Phelan, Donna L. 		MX-035		73		Positive		B61(11017)		Positive		none		Unacceptable

		3224		 Chen, Dong-Feng 		MX-035		87		Positive		B61(4774)		Positive		none		Unacceptable		Need final XM to confirm

		3753		 Reed, Elaine F. 		MX-035		90		Positive		B61(14229)		Positive		none		Unacceptable

		3798		 Reinsmoen, Nancy L. 		MX-035				Positive		B40(>10K)		Positive		none

		3966		 Permpikul, Vejbaesya & 		MX-035				Positive		B61(14805)		Negative		none		Unacceptable

		4661		 Nishimura, Kenji 		MX-035				Weak Pos		B*40:02(426)		Weak Pos				Unacceptable















Conclusion

• Multiple or strong DSA 

 Good concordance observed among positive 
crossmatch predictions 

 Good concordance between actual crossmatch
and virtual crossmatch predictions

• Weak DSA

 Variability in the reporting of DSA

 Variability in crossmatch predictions

 Variability among Actual FXM outcome vs. 
VXM predictions  

17



 Thus, educational activities such as the UCLA 

Virtual Crossmatch Exchange are important 

tools to ensure quality control standards for 

crossmatch testing methods.
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