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Figure 1 Left dot plot displays Forward scatter (FS) Versus Side scatter (SS) of mononuclear cell.

Center dot plot displays FS versus FL-2 (CD3 PE) of gate T cells

Right histogram displays FL-1 (anti-human IgG FITC) fluorescence of T cells
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Table 1 List of HLA panel cell for HLA cytotoxicity test
HLA antigen HLA antigen
Panel cell ID Panel cell ID
A A B B DR DR DQ DQ A A B B DR DR DQ DQ

P087000539 1 24 *37:01 *44:03 *07:01 *10:01 *02:01 *05:01 D000009198  *02:07 24 46 54 *04 *12 *04 *0b
P168000926  *1102  *24:02 27 56 *04:05 *14:01 *01:01 *05:02 D000012773 203 111 18 27 *12:02 *14:04 *05:03 *03:01
P000001140  *1101 *11:01 *07:02 *40:02 *04:03 *12:02 *06:02 *03:02 D000012778 203 24 13 38 *11:.01  *156:02 *05:01 *03:01
P000002660 31 33 *40:01 *16:02 *07:01 *12:02 *02:01 *03:01 D000012780 2 111 13 60 *04:06 *15:02 *06:01 *03:02
P000003005 ~ *0101 *11:01 *37.01 76  *11:06 *15:01 *06:01 *03:01  D000012785 2 28 46 60  *04:056 *03:01 *04:01 *03:03
P000003321  *0207 *31.01 39 48 *11:01 *11:01 *03:01 *03:01  D000012793 1 24 13 57 *07.01 *10.01 *05:01 *03:03
0000000811  *0203 *02:03 *04:01 *15:02 *04:06 *08:03 *06:01 *03:02  D000012794 2 111 46 61  *12:02 *15:01 *06:01 *03:01
0000001118 *0207  11.1 46 57  *14:04 *1601 *05:03 *06:01  D000012802  11.1 24 35 51 *09:01 *11:06 *03:01 *03:03
0000001968  *3303 *74:01 *48:01 *68:01  *04 *03 *02 *02 D000012805 30 33 13 58 *07.01 *16:02 *02:02 *05:02
0000003258 ~ *1101 *33:03 *68:01 *16:256 *03:01 *16:02 *02:01 *05:02 ~ D000012806  11.1 34 46 62  *04:06 *09:01 *03:02 *03:03
0000003977 ~ *1101  *33  *46:01 *68:01 *11:01 *12:02 *03:01 *03:01  D000012807 2 111 18 46 *04:01 *14:01 *05:03 *03:02
0000004605  *0206 *30:01 *13:02 *16:12 *07:01 *16:02 *02:01 *05:02  D000012810 203 111 39 60  *0405 *0901 *0401 *0303
0000005342  *2407 *33:03 *36:.01 *15:26 *04:05 *16:02 *04:01 *05:02 D000012811 111 24 61 75 *11:01  *12:02 *03:.01 *03:01
0000005375 *0207  *2407 *1801 *3505 11 *16 *05 *0301 D000012818 111 28 55 62 *09:01 *15:02 *06:01 *03:03
0000005451 *0206  *11:01 *40:01 *40:.06 *09:01 *16:02 *05:.02 *03:03 D000012819 112 33 27 44 *07:01 *13:12 *02:02 *03:01
0000006504  *0203  *02:03 13 39 *04:05 *04:05 *04:.01 *04:.01 D000012847 111 24 51 61 *04:03 *15:02 *05.01 *03:02
000007637 *1101  *26:01 *61:01 *15:25 *04:05 *11:01 *03:.01 *03:02 D000012848 3 111 18 27 *01:01  *02  *05.01 *05:02
0000007644  *0301 *33:03 *b5:01 *58:01 *07:01 *13:.01 *03:03 *06:05 D000012850 2 24 46 55 *03:01 *15:01 *02:01 *06:02
0000007650  *2402 *26:01 18 27 *12:02  *12:02 *03:01 *03:01 D000012851 111 33 38 44 *07:01 *15:02 *02:02 *05:02
0000007971 111 112 *62:01 *40:00 *04  *09:01 *03:01 *03:03 D000012869 111 24 62 75 *16:02  *16:02 *05:01 *06:01
0000008198  *1101 *24:02 *39:01 *b6:01 *11:01 *156:01 1 7 D000012878 *33 *33  *27.02 *16:17 *07:01 *03:01 *02:01 *03:03
0000009623 203 11.2 13 60 *04 *16 - - D000012903 203 32 38 75 *08:03 *12:02 *03:01 *06:01
0000010239 2 111 13 60 *04:06 *11:01 *03:01 *03:02 D000012912 111 24 7 46 *09:01 *10:01 *05:01 *03:01
0000010246  *0207 *11:01 *561:.01 *15:02 *12:02 *14:02 *03:01 *03:01 D000012951 2403 33 18 35 *11:01  *12:02 *03:01 *03:01
0000010256 *1102 *24:07 *27:04 *15:13 *03:01 *14:01 *02:01 *05:02 D000012961 111 26 27 75 *07:01 *16:01 *03:03 *06:01
0000010257 *1101  *11:01 *18:.01 *61:01 *12:02 *14:01 *03:01 *05:02 D000012973 24 31 35 75 *04:05 *10:01 *04:01 *056:01
0000010273~ *2407 *32:01 *27:13 *15:13 *01:01 *12:02 *05:01 *03:01 D000012974 111 24 18 35 *12:02  *12:02  *03:01 *03:01
0000010356 2 111 35 54 *15:01 *165:02 *05:01 *06:01 ~ D000013018  11.1 ~ 2403 18 38 *1202  *1202 *0301  *0301
0000010358 24 33 13 58 *03:01 *156:02 *02:01 *06:02 ~ D000013074 203 34 13 60  *12:02 *14:.056 *03:01 *05:03
D000007421 111 - *13:01 *16:02  *12 *15 *05 *05 D000013098 2403 30 13 18 *07.01 *12:02 *02:02 *03:01
D000007467 3 111 *07.02 *35:05  *12 *16 *06  *03:01 D000013103 111 33 44 52 *07:01 *12:02  *02:02 *05:02
D000007534 111 30 *13:02 *16:25  *07:.01 *16 *02 *05 D000013280 203 24 13 39 *13:01 *16:02 *05.01 *06:05
D000008681 2 111 18 46 *09 *12 - - D000013366 2 23 39 58 *04 *07 *02 *04
D000008699 111 - 7 13 *15 *15 *05 *06 D000013387 3 111 35 46 *09:01 *14:04 *05.03 *03:03
D000008733 203 33 39 58 *04 *15 *04 *06 D000013432 2 111 51 75 *04:03 *12:02 *03:01 *03:02
D000008740  *0207 33 56 60 *11 *14 - - D000013498 2 - 46 - *04:01 *14:01 *05.02 *03:02
D000008752  *0207 24 *13:01 *16:02  *15 *16 - - D000013499 1 2 52 57 *04:07 *14:10 *05:03 *03:02
D000009108 1 2 38 46 *08 *09 - - D000013603 111 - 38 62 *08:03 *14:01 *05:03 *06:01
D000009136  *0203 24 *13:01 *16:12  *15 *16 *05 *05 D000014052 2 203 38 46 *09 *15 *03 *05
D000009172 111 24 27 44 *07 11 *02  *03:01 D000014171 2 111 60 - *08:03 *09:01 *06:01 *03:03
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Table 2 Median Fluorescence Intensity (MFI) of FCXM for T cells between Siriraj in- house NCS and FlowPRA® NCS

Cell No. Meéiian Fluorescence Intensity (MFI) A
FlowPRA™ NCS Siriraj in-house NCS

1 121.00 117.00 4.00
2 115.00 121.00 -6.00
3 123.00 125.00 -2.00
4 127.00 130.00 -3.00
5 128.00 128.00 0.00
6 121.00 124.00 -3.00
7 113.00 113.00 0.00
8 117.00 119.00 -2.00
9 141.00 130.00 11.00
10 117.00 123.00 -6.00
11 121.00 125.00 -4.00
12 135.00 129.00 6.00
13 130.00 133.00 -3.00
14 96.00 100.00 -4.00
15 120.00 129.00 -9.00
16 139.00 131.00 8.00
17 119.00 122.00 -3.00
18 123.00 124.00 -1.00
19 101.00 99.00 2.00
20 102.00 102.00 0.00

Average 120.45 121.20 -0.75
SD 11.72 10.28

/\ = difference between FlowPRA® NCS and Siriraj in-house NCS; SD = Standard deviation

Table 3 Median fluorescence intensity (MFI) of FCXM for B cells between Siriraj in-house NCS and FloWPRA® NCS

Median Fluorescence Intensity (MFI)

Cell No. A
FlowPRA® NCS Siriraj in-house NCS

1 221.00 249.00 -28.00
2 249.00 266.00 -17.00
3 250.00 259.00 -9.00
4 223.00 248.00 -25.00
5 254.00 266.00 -12.00
6 230.00 249.00 -19.00
7 233.00 258.00 -25.00
8 226.00 265.00 -39.00
9 304.00 265.00 39.00
10 207.00 238.00 -31.00
11 210.00 254.00 -44.00
12 199.00 246.00 -47.00
13 206.00 237.00 -31.00
14 161.00 192.00 -31.00
15 227.00 245.00 -18.00
16 296.00 260.00 36.00
17 203.00 223.00 -20.00
18 208.00 247.00 -39.00
19 217.00 252.00 -35.00
20 192.00 236.00 -44.00

Average 225.80 247.75 -21.95
SD 33.27 17.45

/\ = difference between FlowPRA® NCS and Siriraj in-house NCS; SD = Standard deviation
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Table 4 The comparison of average median fluorescence intensity (MFI) of FCXM for T and B cells between Siriraj

in-house NCS and FlowPRA® NCS

FlowPRA® NCS

Siriraj in-house NCS

Type df t p-value
Average MFI SD Average MFI SD
T- cells 120.45 11.72 121.20 10.28 19 -0.68 0.504
B- cells 225.80 33.27 247.75 17.45 19 -4.27 0.0004*

* Significant at 0.05 level
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Figure 3 Correlation of MFI between Siriraj in-house and FlowPRA® NCS for T-FCXM Siriraj in-house and

FlowPRA® NCS for B-FCXM
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Table 5 Median Fluorescence Intensity (MFI)) of T- FCXM between FlowPRA® NCS and Siriraj in-house NCS and the

MCS of test results

Median Fluorescence Intensity (MFI))

. MFI ® PP

Pair of test FlowPRA Cut off Result Siriraj in- Cut off Result
NCS house NCS

1 Auto-XM 159 136 176 Negative 136 176 Negative
Allo-XM 151 160 200 Negative 158 198 Negative
2 Auto-XM 150 158 198 Negative 159 199 Negative
Allo-XM 140 146 186 Negative 149 189 Negative
3 Auto-XM 136 129 169 Negative 132 172 Negative
Allo-XM 144 144 184 Negative 140 180 Negative
4 Auto-XM 141 135 175 Negative 137 177 Negative
Allo-XM 144 130 170 Negative 130 170 Negative
5 Auto-XM 136 117 157 Negative 120 160 Negative
Allo-XM 135 127 167 Negative 127 167 Negative
6 Auto-XM 119 118 158 Negative 121 161 Negative
Allo-XM 381 128 168 Positive 128 168 Positive
7 Auto-XM 120 122 162 Negative 121 161 Negative
Allo-XM 136 128 168 Negative 128 168 Negative
8 Auto-XM 130 131 171 Negative 129 169 Negative
Allo-XM 139 134 174 Negative 133 173 Negative
9 Auto-XM 146 131 171 Negative 131 171 Negative
Allo-XM 142 132 172 Negative 130 170 Negative
10 Auto-XM 144 141 181 Negative 141 181 Negative
Allo-XM 156 138 178 Negative 140 180 Negative

Average 134.25 134.50

SD 11.04 10.68

cut off = MFI of NCS + 40 median channel shift (MCS)*:

SD = Standard deviation

* 40 is calculated from 2SD MFTI of 30 healthy normal control test for T-FCXM at Siriraj Hospital
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Table 6 The comparison of average median fluorescence intensity (MFI) of FCXM for T cells between Siriraj

in-house NCS and FlowPRA® NCS in patient kidney transplant with living related donor

FlowPRA® NCS
Type

Siriraj in-house NCS

df t p-value

Average MFI SD

Average MFI SD

T- cells 134.256 11.33

134.50

10.96 19 -0.667 0.677

* Significant at 0.05 level
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Figure 4 Correlation of MFI between Siriraj in-house NCS and FlowPRA® NCS in patient kidney transplant with

living related donor
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Evaluation of Siriraj In-house Negative Control Serum for

Flow Cytometry Crossmatch

Yubolrat Thanaketpaisarn, Sutthisak Chamsai, Wichitchai Bintaprasit, Krisada Koktathong
and Parichart Permpikul

Department of Transfusion Medicine, Faculty of Medicine Siriraj Hospital, Mahidol University

Abstract:

Background: Flow cytometry crossmatch (FCXM) is one of the most sensitive methods to detect donor specific
antibody in recipient undergoing kidney transplantation. The negative control serum (NCS) in FCXM is
important to establish the baseline value for analysis the results to determine histocompatibility of the donor’s
organ transplanted to recipient. Objective: The purpose of this study is to evaluate the quality of Siriraj in-
house NCS compared with the commercial NCS. Materials and Methods: Retrospective data review of FCXM
using Siriraj in-house NCS and FlowPRA® NCS during January, 2013 to June, 2013 were analyzed. We observed
the correlation and compared median fluorescence intensity (MFI) of both NCS. Results: For T and B-FCXM
in 20 normal healthy donors using Siriraj in-house NCS, the average MFI were 121.20 + 10.28 and 247.75 *
17.45, respectively. For FJOWPRA® NCS, the average MFI were 120.45 + 11.72 for T-FCXM and 225.80 + 33.27
for B- FCXM. When compare the difference of average MFI between Siriraj in-house NCS and FlowPRA® NCS,
we found that they had high correlation (r = 0.91) without significant difference (p = 0.5) but had significant
difference for B- FCXM (p < 0.0004). When performing only T-FCXM in 10 pairs of living related donor kidney
transplant, LRD KT, we found average MFI of Siriraj in-house NCS and FIOWPRA® NCS were 134.50 + 10.68
and 134.25 * 11.04, respectively, without significant difference (p = 0.577) and high correlation (r = 0.98).
Conclusion: Siriraj in-house negative control serum for FCXM can be used for T-FCXM. This innovation is
practical and can be used economically without compromising quality of the results. Based on this study other
applications can be done to minimize expenses that needed for establish reliable assay.
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