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Analysis of Positive Flow Cytometric Crossmatch in Organ Transplantation
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Background: Pretransplant HLA crossmatch is one of the most important parts in solid organ transplantation. Flow cytometic crossmatch (FCXM)
is more sensitive than anti-human globulin enhanced complement dependent lymphocytotoxicity (AHG-CDC) in detecting anti-HLA antibodies. We
compared the results of the two methods and analyzed the FCXM-positive cases in various aspects.

Methods: Sera from 212 patients were tested for the detection of anti-HLA antibodies by FCXM and 188 of them were also tested by AHG-CDC
assay. The results were analyzed in relation to their histories of pregnancy, transfusion or organ transplantation and also according to the donor-
patient relationships. We compared the FCXM results obtained before and after desensitization therapy (using plasmapheresis and anti-CD20 anti-
body) in 5 sensitized patients.

Results: Concordance of the results between the two methods was 88.8% (167/188). FCXM results correlated with history of pregnancy, but not
with that of transfusion. When the patients were divided into 4 groups according to donor-patient relationships, the T cell FCXM mean fluorescence
intensity (MFI) ratio (sample/control) was significantly higher in the husband-to-multiparous wife group compared to the other 3 groups (children-
to-mother, unrelated donor-to-multipara, and the rests). After desensitization therapy, MFI ratios of T cell FCXM decreased and those of B cell FCXM
increased, probably due to rituximab effect, in all 5 patients.

Conclusions: FCXM using a MFI ratio, has a higher sensitivity than AHG-CDC in detection of donor specific antibodies. Also it can be useful in

monitoring antibody levels during desensitization therapy.
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Table 1. Relationships of donor and patient

Relationship (Donor-patient) N %
Related Siblings 47 222
Children-to-mother 31 14.6
Mother-to-children 23 109
Father-to-children 13 6.1
Children-to-father 10 47
Others 8 38
Unrelated Living unrelated donors 32 15.1
Cadaveric donor 28 13.2
Unknown 20 9.4
Total 212 100.0
DOI 10.3343/lm0.2011.1.1.7
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Fig. 1. Desensitization therapy protocols. (A)
In patients 1 and 2 of Table 7. (B) In patients
3,4 and 5 of Table 7.

Abbreviations: PP, plasmapheresis; KT, kid-

-1 KT Day

DOI 10.3343/lm0.2011.1.1.7

ney transplantation.

www.labmedonilne.org 45



MO

k=)
E

24 2|1 Analysis of Positive FCXM in Transplant

20
ik
&

AFZE AL 0].835F B A 22| HLA WLAA|F ] A=
o wpzl Ao xfolE B, dESAIst o
A W) FA A7t 127 Aaskeik 188719] AHG-CDC
FollAl 15710 FAoIqlet 25 14702 frAll 2 A

Aﬂ;.TEQ] HLA jl_x]—}\]@o] Oh/Ho] 1 12@\_ 71‘/\1] y

~
=
[0
o)

o

o

olo F;l juh)
o=
- =

¢

ﬁE EE
1%
rE
o
ol

=)
los]
>
I
lo
T
=
>
Rl
i
i
°
0
‘\'\"
ox ¥
o
32
i)
>
s
O
O
ﬁ
(o]
o
o
oy Mo
,_1
=

U o
Flo

N,

N

N

o_>L
o
2 ]
M
Jo Ho

3Z FCXM 143} B A3 FCXM 57401 2*40104h ﬂ 0]
AN ZEAE 0] 83 B, T A 229] HLA WAA o] &

M AHE o8] aAAHo] /oIt AHG-CDCo] 57dQ)

=T A|3E7} 194, B A|3E7} 870|tH(Table 2). AHG-CDCO|
A YIS Ao N, SAEEANS o 3 HLA
m % w TAIEL B ALE % ol hpet opaolefeb 7}
5] oOF o 7 H = HEH 7o) o1%]-8-2 88.8% (167/188)0]%)

l;g 7F 24| ATHE 19l 217S B AHG-CDC= 24,
SAIERAS o] 3 HLA LA Folch

2, YA £ 8 ETI01A =0 ME FMEEAMHS
WXIAIE Zo} H|m

FEPo| 9= AR} FApat F=EHo] Gl oA} FRpEoA]
A2 B A RA|ZE A 0]-8-3H HLA WARA[S Akt 4
ZO 2 VB O, T A|E A A o] 85t
G Aujets IS BYth BE oA} 3t
A 88| TAIZ 9 B Al fAIZEA S 0]-83 HLA 1L

Table 2. Comparison of results between T cell/B cell FCXM and AHG-
CDC

AHG-CDC
FCXM - = Total
Positive Negative Not tested
Positive 14/12 19/8 716 40/26
Negative 1%/3" 154/165 1718 172/186
Total 1515 173/173 24/24 212/212

*positive B cell FCXM; *positive T cell FCXM.
Abbreviations: FCXM, flow cytometric crossmatch; AHG-CDC, anti-human immu-
noglobulin- complement dependent (lympho)cytotoxicity.

Table 3. FCXM results in female patients in relation to pregnancy his-
tory: transfusion history (-)/transfusion history (+)/all patients

Pregnancy
FCXM " : Total* P value®
T cell Positive 15/16/31 1/0/1 16/16/32  0.040/0.016/0.002
Negative 20/19/39 10/8/18 30/27/57
Total 35/35/70 11/8/19 46/43/89
B cell Positive 9/11/20 0/o/o 9/11/20  0.061/0.066/0.008
Negative 26/24/50 11/8/19 37/32/69
Total 35/35/70 11/8/19 46/43/89

*excluded 19 cases with pregnancy information missing; *Chi-square test.
Abbreviations: See Table 2.
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Table 4. FCXM results in female patients in relation to transfusion his-
tory: pregnancy history (-)/pregnancy history (+)/all patients

Transfusion
FCXM Totala* P value*
o -
Tcell  Positive 0/16/16 1/15/16 1/31/32 0.381/0.810/0.812
Negative 8/19/27 10/20/30 18/39/57
Total 8/35/43 11/35/46 19/70/89
Bcell  Positive o/m/m 0/9/9 0/20/20 -/0.597/0.497
Negative 8/24/32 11/26/37  19/50/69
Total 8/35/43 11/35/46 19/70/89

*excluded 19 cases with pregnancy information missing; *Chi-square test.
Abbreviations: See Table 2.

Table 5. FCXM results in male patients in relation to transfusion history

Transfusion
FCXM Total P value®
+ -
Tcell Positive 1 2 3 0.563
Negative 42 59 101
Total 43 61 104
B cell Positive 1 1 2 0.476
Negative 42 60 102
Total 43 61 104

*Chi-square test.
Abbreviations: See Table 2.

Table 6. Characteristics of patients who had a history of organ trans-
plantation

Case No. Transfusion Pregnancy Relationship gcg(e,\l}l E&el\l/ll
1 + + Daughter-to-mother ~ + +
2 + Missing  Cadaveric donor + +
3 + Male Cadaveric donor + +
4 - Missing  Cadaveric donor + +
5 - Male Mother-to-son + +
6 + Sister - +
7 + Cadaveric donor - -
8 + Male Unrelated living - -
donor
9 - Male Brother - -

Abbreviations: See Table 2.
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Fig. 2. Distribution of the mean fluorescence intensity (MFI) ratios in each relationship of donor and patient. (A) T cell MFI ratios. (B) B cell MFI ra-

tios. The mean is indicated.
*the ANOVA with a subsequent LSD post hoc test.

Table 7. Changes in MFl ratio in patients who received desensitization therapy

T cell MFl ratio B cell MF ratio AHG-CDC
Case No.*
-14D* -7D -3D -1D -14D -7D -3D -1D -14D -7D -3D -1D

1 30 2.6 22 2.1 09 220 26.0 15.0 - - - -
2 6.8 2.4 20 19 20 20 14.1 14.0 - - - -
3 9.7 6.5 4.8 54 2.1 21.7 50 55 - 1:1 - -
4 13.0 2.1 1.6 1.1 7.6 4.4 7.4 15.0 = = = =
5 14.0 4.4 3.8 35 16 170 30.0 21.0 1:2 - - -

*protocol (A) of Fig. 1.in patient 1 and 2, (B) in 3, 4 and 5; *day before transplantation.

Abbreviations: MFI, mean fluorescence intensity; See Table 2.
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