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Background: Two of the most sensitive methods for detecting donor-specific HLA antibodies (DSAs) are solid phase panel
reactive antibody (PRA) assay using Luminex platform (Luminex-PRA), and a cell-based flow cytometric crossmatch (FCXM)
test. We evaluated FCXM results in relation to DSAs detected by the Luminex-PRA method in solid organ transplantation
candidates or post-transplant follow-up patients.

Methods: A total of 171 donor-recipient pairs were evaluated by Luminex-PRA (LIFECODES Class | and Class Il ID kits;
Gen-Probe, USA) and FCXM (T- and B-cells) tests. DSA levels were analyzed using a sum of median fluorescence intensity
(MFI) values, and FCXM results were analyzed using MFI ratios.

Results: Class | and Il DSAs were detected in 11.7% (20/171) and 11.1% (19/171) of tested sera, respectively. T-FCXM was
negative in 97.4% (147/151) of Class | DSA negative sera, and B-FCXM was negative in 99.3% (137/138) of Class | and Il
DSA negative sera. T-FCXM was positive in 91.7% (11/12) of sera with moderate to strong Class | DSAs and B-FCXM was
positive in 88.9% (16/18) of sera with moderate to strong Class Il and/or Class | DSAs in the evaluation of sensitivities of
FCXM in relation to DSA. There were significant correlations between FCXM ratios and DSA levels for both T-FCXM (~=0.008)
and B-FCXM (P<0.001).

Conclusions: The FCXM results correlated well with the DSAs detected by the Luminex-PRA method. The specificities of T-
and B-FCXM in relation to DSAs were high (>97%) and the sensitivities of T- and B-FCXM were satisfactory (>88%) in
detecting moderate to strong DSAs.
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Table 1. Results of Luminex-PRA and flow cytometric cross-
match (FCXM) tests

Test No. of positive results/total tests” (%)

Luminex-PRA”
Class 1
Class 1
Class I only
Class II only
Class T and Class 11
Class T or Class 11

41/156 (26.3%)
39/156 (25.0%)
13/156 (8.3%)
11/156 (7.1%)
28/156 (17.9%)
52/156 (33.3%)

DSA®
Class 1 20/171 (11.7%)
Class 11 19/171 (11.1%)
Class T only 14/171 (8.2%)
Class 11 only 13/171 (7.6%)
Class I and Class II 6/171 (3.5%)
Class T or Class II 33/171 (19.3%)
FCXM
T-cell 18/171 (10.5%)
B-cell 20/171 (11.7%)

Abbreviations: PRA, panel reactive antibody; DSA, donor-specific
antibody.

“Luminex-PRA results in 156 samples from 141 patients, and DSA
and FCXM results in 171 donor-recipient pairs; "Results of
Luminex-PRA screening test for HLA Class 1 and Class II anti-
bodies; “DSA detected by Luminex-PRA test.
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Table 2. Comparison between the results of Luminex-PRA and flow cytometric crossmatch (FCXM) tests

T-FCXM B-FCXM
Positive Negative Positive Negative
(n=18) (n=153) Concordance  Kappa—(_pg)  (geisy)  Concordance  Kappa
Class T DSA
Positive (n=20) 14 (70.0%) 6 (30.0%) 161/171 (94.2%) 0.660 14 (70.0%) 6 (30.0%) 159/171 (93.0%) 0.660
Negative (n=151) 4 (2,6%) 147 (97.4%) 6 (4.0%) 145 (96,0%)
Class T &/or 11 DSA
Positive (n=33) 15 (45.5%) 18 (54.5%) 150/171 (87.7%) 0.523 |19 (57.6%) 14 (42.4%)| 156/171 (91.2%) 0.669

Negative (n=138) 3 (2.2%) 135 (97.8%)

Abbreviations: PRA, panel reactive antibody; DSA, donor-specific antibody.
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Fig. 1. Relationship between DSA intensity (MFI sum) and FCXM strength (MFI ratio). (A) T-FCXM results in patients with Class | DSA
(n=20), and (B) B-FCXM results in patients with Class | or Class Il DSA (n=33). Abbreviations: DSA, donor-specific antibody; FCXM,

flow cytometric crossmatch; MFI, median fluorescence intensity.
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Table 3. Flow cytometric crossmatch (FCXM) results according to DSA intensity

DSA intensity (MFI value)®

Very weak (<1,000)
Weak (1,000~ 2,999)
Moderate (3,000~ 9,999)
Strong (10,000=<)

P value®

T-FCXM

MFI ratio

1.48 (0.95~1.55)"
2.89 (1.31~4.70)
2.62 (0.78~14.18)
52.46 (9.92~96.34)

0.008

B-FCXM
n=33 MFI ratio
n=8 1.43 (1.03~2.13)
n=7 1.75 (1.33~3.37)
n=10 3.02 (1.37~3.82)
n=8 12,72 (1,69~ 24.80)

<0.001

Abbreviations: DSA, donor-specific antibody; MFI, median fluorescence intensity; n, number,
“Sum of MFI of Class I DSA was calculated for T-FCXM, and sum of MFI of Class I and ClassIl DSA was calculated for B-FCXM; "Median

value with ranges in parentheses; “P values by Kruskal-Wallis ANOVA test,

DSA intensity (MFI value)
FCXM Very weak Weak Moderate Strong Sensitivity
(<1,000) | (1,000~2,999) | (3,000~9,999) | (10,000<)
T(+) 0/3 3/5 6/7 5/5
(0%) (60.0%) (85.7%) (100%) Fig. 2. Relationship between DSA
[ 14117 (82.4%) intensity and flow cytometric. .cr9§s-
1112 (91.7%) match (FCXM) results. Sensitivities
of FCXM tests detecting DSA-pos-
1/8 2/7 9/10 718 e : ;
B (+) (12.5%) (28.6%) (90.0%) (87.5%) itive samples of different inten-
sities are shown. Abbreviations:
| 18/25 (72.0%) DSA, donor-specific antibody; MFI,
16/18 (88.9%) median fluorescence intensity.
A B
_ _ MFI sum
1.0 MFI sum 1.01
>1,250
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2 3
& &
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0.~ 0 .*"
0 0.2 0.4 0.6 0.8 1.0 0 0.2 0.4 0.6 0.8 1.0
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Fig. 3. Receiver operating characteristics (ROC) curve analysis of DSA intensity (MFI sum) for FCXM positivity. MFl sum values of Class
| DSAs were used for T-FCXM (A), and those of Class | and Class Il were used for B-FCXM (B). Abbreviations: AUC, area under the
curve; DSA, donor-specific antibody; FCXM, flow cytometric crossmatch; MFI, median fluorescence intensity.
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