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Experimental Application of Whole Blood Flow Cytometry to HLA Crossmatch for Renal
Transplantation

Dong Il Won, M.D.

Department of Clinical Pathology, Kyungpook National University School of Medicine, Daegu, Korea

Background : The lymphocytes separated from whole blood are used in HLA flow cytometry cross-
match (FCXM) for renal transplantation. In this study, the methodology of whole blood flow cytome-
try was applied to FCXM, omitting lymphocyte separation step.

Methods : In the 20 cases (including positive 5 cases) of T cell FCXM for renal transplantation, the
standard assay using the separated mononuclear cells (MNC) was compared with the two variant
assays using whole blood. In the latter assay, the donor whole blood was incubated with the excessive
recipient serum. The red cells were lysed (lysed whole blood, LWB). Otherwise, instead of red cell
lysis, the signals of T cells among whole blood (WB) were acquired using fluorescence triggering. The
sample/negative control mean fluorescence intensity (MFI) ratio was calculated for the interpretation.

Results : The MFI ratio of the 20 cases by MNC, LWB and WB assay were 4.9+8.1,5.4+9.7 and
4.8+7.8, respectively. Both LWB and WB assay were not significantly different from MNC assay (P=
0.313, 0.831, respectively, paired ttest). The qualitative determinations were concordant in all cases,
except for one case which was weakly positive with MFI ratio 2.2 by LWB assay.

Conclusions : The assays using whole blood were comparable to the standard assay in FCXM for
renal transplantation. This study indirectly supports that the variant methods can be used reliably in
the case of the MNC preparation erroneously mixed with other blood cells. (Korean J Lab Med 2006;

26:45-51)
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Wl FA 2] (density gradient centrifugation) WS
28ieh Al@#] 5 mL Histopaque-1077 (Sigma-Aldrich,
St. Louis, Missouri, USA)& Y3 1 9o A8 5 mLE =3
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3led phosphate buffered saline (PBS) 10 mLZ 23] M35l
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RPMIZ 34353tk

(2) Flow cytometry crossmatch (FCXM)

Anti-human IgG FITC, Fcy specific, F(ab ), fragments,
catalog No, 109-096-098 (Jackson Immunoresearch, West Gro-
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A EEA7]= FACSCalibur (Becton Dickinson, San Jose,
CA, USA)E AHE3I4 L Cellquest Z2IH 02 43 (acqusi-
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o7 S ZAFIHESF Becton Dickinson). AW % =
WA gate® YZT gateE A3t AIEHT F2ZF 5000
M Ao g FRsAh FAk B g3 AsE 77 M¥(lin-
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A3tk iz MFI= 7 24 tix9] 342 & Sith(Fig. 1).
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Fig. 2. Event flow through gates during acquisition. By a technique
of fluorescence signal triggering, only events with parameter values
above a trigger signal are acquired and unwanted events elimi-
nated. This increases the efficiency of the flow cytometric analy-
sis when the number of unwanted cells overwhelms that of cells
of interest likewise whole blood flow cytometry.

Marker Geo Mean

M1 9.47
M2 281.79

MFI ratio=29.8

Fig. 1. Analysis of T cell flow cytometry
crossmatch. (A) Lymphocyte scatter gate
(R1) in FSC/SSC plot. (B) T cell gate (R2)
in CD 3PE/ SSC plot of gated lymphocytes.
(C) Anti-IgG FITC histogram of gated T ce-
lls. This overlay histogram shows a repre-
sentative example of the calculation of MFI
ratio.

Abbreviations: FSC, forward scatter char-
acteristics; SSC, side scatter characteris-

Q tics; MFI, mean fluorescence intensity.
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Fig. 3. The correlations of sample/control MFI ratio among the three assays: MNC, LWB and WB. Panel A shows 15 negative cases and
panel B 5 positive cases. The MNC assay was a standard assay using separated mononuclear cells. The LWB and WB assay were variant
assays using whole blood. Red cells were lysed in the LWB assay. In the WB assay, the signals of T cells among whole blood cells were
acquired using fluorescence triggering instead of red cell lysis. The resutss were concordant in all cases, except for one case which was

weakly positive with MFI ratio 2.2 by LWB assay.

Abbreviations: MNC, mononuclear cells; LWB, lysed whole blood; WB, whole blood.
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