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Background: Detection of anti-human leukocyte antigen (HLA) antibodies is important during the selection of an appropriate donor prior to or-
gan transplantation and also for monitoring the patients after transplantation. In this study, we compared antibodies detected via C3d assays,
which monitors C3d complement-binding activities of HLA antibodies with those detected via single antigen bead (SAB) assays.

Methods: A total of 66 serum samples were tested in parallel by SAB assays (Immucor Transplant Diagnostics, USA) and C3d assays (Immucor)
for the detection of HLA class II antibodies. The relationship between these two methods was analyzed based on the types, numbers, median fluo-
rescent intensity (MFI) values, and positivity of the antibodies using MATCH IT! Antibody (Immucor) program.

Results: The number of antibodies obtained based on SAB and C3d assays was the highest with 24 samples (36.4%) in the 11-20 range and 23
(34.8%) in the 2-5 range detected via each assay. Among the SAB-positive antibodies, only 28 (6.4%) of the 440 antibodies with MFI = 3,000
were C3d-positive, and 341 (61.3%) of the 556 antibodies with MFI = 3,001 were C3d-positive. Whereas, among the 442 C3d-positive antibodies,
SAB assays were positive except for 32 (7.2%) and 41 (9.3%) antibodies in the sections of MFI < 500 and 1,001 < MFI < 10,000, respectively.
C3d-positive samples had higher maximum MFI values based on SAB assays, compared with C3d-negative samples.

Conclusions: MFI values of HLA class II antibodies detected through SAB assays in C3d-positive samples were higher than those in C3d-nega-

tive samples.
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Number of antibodies in each sample identified based on SAB assays

Fig. 1. The number of antibodies identified by SAB assays correlated
with those identified by C3d assays which are also SAB-positive sam-
ples. Pearson's r was 0.735.

Abbreviation: SAB, single antigen bead.
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Fig. 2. Distribution pattern of MFI values of antibodies identified by
SAB or C3d assays.

Abbreviations: MFI, median fluorescence intensity; SAB, single anti-
gen bead.
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Fig. 3. Distribution of the numbers of C3d (-) and C3d (+) antibodies
identified by SAB assays.

Abbreviations: MFI, median fluorescence intensity; SAB, single anti-
gen bead.
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Fig. 4. Distribution of the numbers of SAB (-) and SAB (+) antibodies

identified by C3d assays.

Abbreviations: MFI, median fluorescence intensity; SAB, single anti-
gen bead.

FAdolut C3d HAF A1 A= & 425
3tk o]52] MFI gF
F7H2 1,59101%]ck

103712 569%S 2]
2065-E] 8,5057FA] 90 Ht 4k 2,488,

=}
=

|

DSAS| /2] F8/d0] AR WA A A=, A9 TF7
?%‘%J 71, WA A71IME 24 3 A2 AP AAk
§ 7 Ha ol tiek g A-Eo] ofFojAaL QlrHi3, 16, 18-
211 71 3 318G SAB HARe} Clg, C3d HAE o83t SAB A
CDC PRA ZAAMHO 2 =A% a}A|e} v|wdlh 3 A toA= IgG
SAB HAP} 714 w2 AR =5 BTk 35k [gG SAB HARS] MFI
Zko] 10,0008} 2 7-9of Clqo} C3d 14 AAFe] HBher} o
0.2 YESITHI3L HLA class T @S 22 SAB AR
C3d HAPHE vlalgh ]F ko]l oJshd C3d HA ¥4 HAl7t
C3d A 573 HAETE SAB ARS] Z|ef) MFI gho] 2 2o 2 1
EPAIL SAB HARR] MFI gh2 C3d9] ool ofe] A S
HEATH).

E o= SAB HAREY C3d FAAPHOIA HLA class 1T A&
Bl 2o 2, T 7oA AlE 66919 HAIE :mo}"ﬂﬂ}
71 A3 HLA class [ A E tg22 2 Sl et 543 %
= HOAT o= MFI gfo] C3d HAF /def 2] 22 01]%"_11
ahi 7)20] 1 19} A FhTH20L

SHAIRE SAB AR} C3d 9] AT B M v
¥ 74]—% Hol] ¢h= 7= UUTE 53] SAB HARA FgolA]

C3d AAlA 3 *é?l A7} 63.1%3A k. SAB HAR A DSAR
2l 18171 9] FAREE Hide 2 E4sl5e wolle s
SAB HARIA FAdol ARt C3d AARIA /4%l A= 56.9%=

o
o

-4~

N

FI 1] 7= AR

r

Jﬂ r+

298 www.labmedonline.org

AP ERITE C3d AL Hopl
2 o3t FAPo|nE A4 Hﬂlﬂi*é‘ﬂ%“i%ﬂ Hofs}i

HLA FAehe AEeH23) whebA of 7ol SAB AtfA AA=

HAo)EdHugof FrofshA] AT o= HEEHNY &
Algol 5422 Uk Aol d&si= 4= AAslek
HIth & SAB Aol Al 5730l ARt C3d HAollA Fe = A&
H = HAHRE BAslsh= A A9 54 weel 7=
o2 gropx] Z3lE AIE 32 4 QlojA f-8-5itar A
ZFspglont ofof et Heet fA%1e: oA AefR|A] ghgltk &3]
HeHAROA f138e Uehd = Qe afleRE ZRE R
T (prozone effect) 50| 9ot} B ALoi Waksl Za2&
IS Hol= 2102 A7 E= S o] WEEA] ohqtrH24].
DSAZ} ghate] 2]z} 4k Aol n|A|= FaFe] 7] whizol
o]4] 3-9] Axuk-golu} Shate] Y tfdate] A E A A

TE|ojoF SEAIRE o]l o= o]4] o] % R P F S
xgsto] EAHA] itk 1B C3d HA At 3te] AY
Erof ofugt FFE IFH=AE FISHA] Fokicte A
7HIet. ole] daf| o] el B a1 vlof w2 MFI gkt FstA|
C3d /3 DSAZF EAT A9 C3d 272 et 7] e
o] Wt AAnt glom(i6], DSA7F Clq@} C3doll Zdtel=
785 oA & ol 57F FA] ke Balke QloHid] S0, o
A4 AR Ak A] Cad W2HS BQIE] 3 22 7A
= M52 DSA HE2 1 _%ﬁg YEZ 7153p7] hEo)
A HA A7t AR
of ¥HE531A] %ﬁ}tﬂi C3de]l Agst=
g AASHE HAET 45 o] B
2[15], DSAS] F-a4dE 6% Z=Hh
A class 11 &JA|2] SAB AAFo| A 2] MFI 41-& C3d
A= 73%54 kAol o] o 2 Ao & et 314
T C3d 2L /ot e} SAB ZHAL A1 €] MFI k] =17]7F A
AE HolA] ¢ A= A B2 3% oo it 5ol 2
85h, FA S84l hsiA e 3712191 A7 B e Flolck

O OF
4 =

A8 QJsf) Abdof| 312} HLAO| o
7/101 T8I, o]4] 30] 4 T W
7] 18l = HLA @Aflof] thgt 52714191 5
oAl BA 2gshs f6ks HLA
2= Q)= Luminex HAPH & C3d AALE A|g)5}e]

https://doi.org/10.47429/lm0.2020.10.4.295



48|21 Q] Correlation Between C3d and SAB Assays

MO

SAB AAHImmucor Transplant Diagnostics, USA)OllA] ¢FAJ1 &
of %) % HEH0 2 DA A 6679 RS thake 2 31
o} Z} HAE SAB HAPH C3d AAFImmucor Transplant Di-
agnostics) &= FHAMES AJd¥st & MATCH IT! Antibody v1.3.15
(Immucor Transplant Diagnostics) 2 15 0 2 HLA || 557
MFI gL SOl S Tlotet 5 = xje] A s BAskc
2k SAB AL A5 112070 T7elA] 247036 40902 7}
2L wolyl C3d AR dHl4=r) 2-57101 FE7ko A 2371(34.8%) 2
714 wkokrh SAB ZALol| A 9FAJol 81| Z=ollA] MFI<3,0000] &}
A 4407 Z 287](6.4%)5F] C3d HAF F/de1aL, MFI1=3,001%1
A 55671 F 34171(61.3%)7F C3d A} FAJoldet. whH, C3d 7
AFOl A oFAJol 442709) A oAl MFI<500, 1,001 < MFI<
10,00091 L7kl A 212t 3270(7.2%), 4170(93%) 5 A|@letar &
5= SAB AAE Qo3I C3d AL A AAI7E C3d BA 24
HA T SABE] 2t MFI gho] B 2 2102 YEp T
ZZ=: HLA class 1T 314|9] SAB AA) A1) MFI 4+ C3d AL S
491 S} Q1 A9l B 2 7.2 veton], Cd A4
0] 0] ARR] 2= Q Mo]| taj| A= 27120l G e sk Aot}

Hedsto] ofwdl ofelHAl = FlE-2 Hrlyc

REFERENCES

1. Tinckam KJ and Chandraker A. Mechanisms and role of HLA and non-
HLA alloantibodies. Clin ] Am Soc Nephrol 2000;1:404-14.

Do

. Valenzuela NM and Reed EF. Antibodies in transplantation: The ef-
fects of HLA and non-HLA antibody binding and mechanisms of in-
jury. Methods Mol Biol 2013;1034:41-70.

. Loupy A, Suberbielle-Boissel C, Hill GS, Lefaucheur C, Anglicheau D,

(S8

Zuber J, et al. Outcome of subclinical antibody-mediated rejection in
kidney transplant recipients with preformed donor-specific antibod-
ies. Am ] Transplant 2009;9:2561-70.

4. Schonemann C, Groth J, Leverenz S, May G. HLA class I and class IT
antibodies: monitoring before and after kidney transplantation and
their clinical relevance. Transplantation 1998;65:1519-23.

5. Jung S, Oh EJ, Yang CW, Ahn WS, Kim Y, Park YJ, et al. Comparative
evaluation of ELISA and Luminex panel reactive antibody assays for
HLA alloantibody screening. Korean J Lab Med 2009;29:473-80.

6. Joo DJ, Huh KH, Kim YS, Yoon §J, Kim HJ, Sohn SS, et al. Predictive

value of donor specific antibody measured by Luminex single antigen

https://doi.org/10.47429/lm0.2020.10.4.295

assay for antibody mediated rejection after kidney transplantation. J
Korean Soc Transplant 2011;25:169-75.

7. Aubert V, Venetz JP, Pantaleo G, Pascual M. Low levels of human leu-
kocyte antigen donor-specific antibodies detected by solid phase as-
say before transplantation are frequently clinically irrelevant. Hum Im-
munol 2009;70:580-3.

8. Vlad G, Ho EK, Vasilescu ER, Colovai Al, Stokes MB, Markowitz GS, et
al. Relevance of different antibody detection methods for the predic-
tion of antibody-mediated rejection and deceased-donor kidney al-
lograft survival. Hum Immunol 2009;70:589-94.

9. Zeevi A, Lunz ], Feingold B, Shullo M, Bermudez C, Teuteberg J, et al.
Persistent strong anti-HLA antibody at high titer is complement bind-
ing and associated with increased risk of antibody-mediated rejection
in heart transplant recipients. ] Heart Lung Transplant 2013;32:98-105.

10. Loupy A, Lefaucheur C, Vernerey D, Prugger C, Duong van Huyen JP,
Mooney N, et al. Complement-binding anti-HLA antibodies and kid-
ney-allograft survival. N Engl ] Med 2013;369:1215-26.

11. Llorente S, Boix F, Eguia J, Lopez M, Bosch A, Martinez H, et al. Clg-
fixing human leukocyte antigen assay in immunized renal patients:
correlation between Luminex SAB-Clq and SAB-IgG. Transplant Proc
2012;44:2535-7.

12. Kamburova EG, Wisse BW, Joosten I, Allebes WA, van der Meer A,
Hilbrands LB, et al. Pretransplant C3d-fixing donor-specific anti-HLA
antibodies are not associated with increased risk for kidney graft fail-
ure. ] Am Soc Nephrol 2018;29:2279-85.

13. Moreno Gonzales MA, Mitema DG, Smith BH, Schinstock CA, Stegall
MD, Wakefield LL, et al. Comparison between total IgG, Clq, and C3d
single antigen bead assays in detecting class I complement-binding
anti-HLA antibodies. Transplant Proc 2017;49:2031-5.

14. Lee H, Han E, Choi AR, Ban TH, Chung BH, Yang CW, et al. Clinical im-
pact of complement (Clq, C3d) binding de novo donor-specific HLA an-
tibody in kidney transplant recipients. PLoS One 2018;13:¢0207434.

15. Comoli P, Cioni M, Tagliamacco A, Quartuccio G, Innocente A, Fon-
tana I, et al. Acquisition of C3d-binding activity by de novo donor-spe-
cific HLA antibodies correlates with graft loss in nonsensitized pediat-
ric kidney recipients. Am J Transplant 2016;16:2106-16.

16. Sicard A, Ducreux S, Rabeyrin M, Couzi L, McGregor B, Badet L, et al.
Detection of C3d-binding donor-specific anti-HLA antibodies at diag-
nosis of humoral rejection predicts renal graft loss. ] Am Soc Nephrol
2015;26:457-67.

17. Laboratory standardization of reporting HLA typing. http:/www.ksdi-
Im.org/rang_board/list.html?num=50&code=lib (Updated on Feb

www.labmedonline.org 299



]LM[(O) 452! 2] Correlation Between C3d and SAB Assays

2017) found in nonalloimmunized healthy males. Transplantation 2008;

18. Malheiro J, Santos S, Tafulo S, Dias L, Martins S, Fonseca I, et al. De- 86:1111-5.
tection of complement-binding donor-specific antibodies, not IgG-an- 22. El-Awar N, Lee JH, Tarsitani C, Terasaki PI. HLA Class I epitopes: rec-
tibody strength nor C4d status, at antibody-mediated rejection diagno- ognition of binding sites by mAbs or eluted alloantibody confirmed
sis is an independent predictor of kidney graft failure. Transplantation with single recombinant antigens. Hum Immunol 2007;68:170-80.
2018;102:1943-54. 23. Pelletier RP, Balazs I, Adams P, Rajab A, DiPaola NR, Henry ML. Clini-

19. Ko SY, Lee W, Jung CW, Cho Y. C3d assay in correlation with single an- cal utility of C3d binding donor-specific anti-human leukocyte antigen
tigen bead assay for human leukocyte antigen antibodies. Transplant antibody detection by single antigen beads after kidney transplanta-
Proc 2018;50:2354-8. tion-a retrospective study. Transpl Int 2018;31:424-35.

20. Claisse G, Absi L, Cognasse F, Alamartine E, Mariat C, Maillard N. Re- 24. Schwaiger E, Wahrmann M, Bond G, Eskandary F, Bohmig GA. Com-
lationship between mean fluorescence intensity and Clg/C3d-fixing plement component C3 activation: the leading cause of the prozone
capacities of anti-HLA antibodies. Hum Immunol 2017,78:336-41. phenomenon affecting HLA antibody detection on single-antigen

21. Morales-Buenrostro LE, Terasaki PI, Marino-Vizquez LA, Lee JH, El- beads. Transplantation 2014; 97:1279-85.

Awar N, Albert J. “Natural” human leukocyte antigen antibodies

300 www.labmedonline.org https://doi.org/10.47429/lm0.2020.10.4.295



