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HLA eplet mismatch: future risk stratification in kidney transplantation
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Figure 1 An example of a single HLA antigen mismatch.. A recipient with HLA-DQS8 has a transplanted kidney

from a donor with HLA-DQ6 versus a donor with HLA-DQ9. Although both scenarios have one traditional HLA

antigen mismatch, the numbers of HLA molecular mismatches are considerably different. Receiving a kidney

from donor#1 with HLA-DQG6 is associated with 23 eplet mismatches whereas receiving one from donor#2 with

HLA-DQQ is associated with only two eplet mismatches.

J Hematol Transfus Med Vol 32 No. 3 July-September 2022



HLA eplet mismatch: future risk stratification in kidney transplantation

Eplet mismatch load LasANTNWUENIIAFHN
ATl eplet mismatch
load UaYMIETNLOUALAAGELOUARY HLA 789 &ju%mﬂﬁ
Lﬁ@%ﬂ%ﬂ%ﬁﬂﬂﬁﬂ@ﬁﬁw (de novo donor-specific anti-
body: de novo dnDSA) Anamsanwidinludnunsdentin
7 9 class I way class 11 eplet mismatch sy
maETuanAvaAdauauiian HLA 903 u5nevaimatgn

9-11

e’ aehslsfmainamemsfnsmuenaduiusiany
class TI eplet mismatch NUMIETILOUALDAALDUG LA
asrfnemasmatgnenel ualsuanadiniusls class I
. = I X MVL °n %%

eplet mismatch M3fnmNlae Wiebe uasame’ loaineny
themdsgnenela S1m 286 T8 wuhnguefiheddl eplet
mismatch load 1%@71&‘1/1%@ HLA-DR tiag HLA-DQ 1334
1ine (AN HLA-DR eplet mismatch < 10, HLA-DQ eplet

. a v | dl 1a p
mismatch < 17) Aszaznamasmsgneme ladlidmess
wondLafsoLanARUaIHLSMNAMUNTINGNEL LT eplet
mismatch load 1%@71&‘1/1%@ HLA-DR tiag HLA-DQ 13snmh
AR UNEER (p < 0.0001) MdineN M seme
o A 2 Py G AV 2 | .

ansgauimlnefnmihedindlisunsgnensla smam
110 & Wy HLA-DR uay HLA-DQ eplet mismatch
load fuusuaNNEsslumMIEeUFLeAsalauGAY
HLA-DR ua¥ HLA-DQ #asriismandsmagnane|afiviadn
UANAN eplet mismatch load HANNENNUSTUMIFT
neudiuafrauaufian HLA sastiaeiifiedulnsimasms

Ugneneuah Smuhdensdasiuttiumsdala rejection)”

transplant glomerulopathy' wasmagaydeaienzLlgnme ™"
mfniialafanuidnllunewa o iensd eplet
mismatch load fumssdnlauazmagandelagnenelusf
Yhasmausnnis 926 118 laeesaa HLA typing wMave
ANNALDEAGY 11 6hunvs wud) wald1nau eplet mismatch
load TANYNEUMTRRWUS UM T auAUaAdououfian
HLA maq;fu%m@ﬁlﬁwﬁzu&l,mma”mﬁﬂgnma [hazard ratio,
HR 1.02, 95% confidence interval (CI): 1.00-1.04, p =
0.02] useNNFSWLIALE R [1shumsks HLA-DQ snnn
suybidng lne HLA-DQ eplet mismatch load d3mos
fupmmidssiifisdulumasoieuduafiva HLA-DQ 989
W36 (HR 1.14, 95%CI: 1.07-1.22, p < 0.001) lumsifin
antibody-mediated rejection (HR 1.12, 95%CI: 1.04-1.20,
p = 0.002) LLﬂﬂ%ﬂﬁQiyLﬁ&JvL@]ﬂQﬁﬁw (HR 1.05, 95%CL:
1.01-1.09, p = 0.01)

189

Eplet mismatch load wazn15ysesdinaaiiesineannts
Tennagdaiu
vsglemizasmatseidiu eplet mismatch load Aidlea
Aeryathedauaranananshantissend | lumendfinda mah
v A /:‘A A Y v di v 2 A Y v
anlfUlsiiuenaFssmegfidaiuioUsums dinnanderia
NNMSANHNADMET AT MW LA AN T
Tumsneumsldtn calcineurin inhibitor (ONI) Tusjiheiilel
summgnenglaangismedddin® suhngaihengsi
DauUMS tn CNI wawdimsssauenfivadsa HLA-DQ 284
wisnavasignenela fawom HLA-DQ eplet mismatch
| { v /:i‘ 1a v a A zﬂ‘ ¥ 6
load gennauthed liimsssisuanfiued uazde ginowe]
maiengsiaefidanandasgeda § HLA-DQ eplet mis-
match > 16 WU naurihaemadssgelgtfmaninaiia
uaufiuafsiauanudian HLA 1aslsnaganiidaSaudiy
Mungaial HLA-DQ eplet mismatch < 16 (53.8% vs. 0.0%,
p = 0.02) M3ANEIULINTI eplet mismatch NN
HLA-DQ sansn [gtiudnsismadanmlumedsuduana
A v A D] Ay oV Y, .
eosfiheniioanms Fennandaurile & eplet mis-
match Iwshuvihidue) manglums idushaiomedanmm
Tummsufiuenufeadiasnnilsmmafiouaudivadisa
Y A v Aa
wuFnastaaifinl

v
v Ao

° . v G A A X
NI eplet mismatch NWI%L?J%@]’J‘E’J@WNSH’DIHWL‘W@‘IN‘D’

A ldl ¥ A Y o Yo
ﬂqm;um’;Emmgmna@mﬂ%mn@gmQmﬂ@”lmummﬁﬂa
I Av A v ;:K 1 A xR )
NNNMNLNFAIAL mma&mmaﬂammsﬂwﬂu@m Bgn
malasmw 596 1187 wu HLA-DR uay -DQ eplet
mismatch > 11 §uAUSTUMIFNLUTUAsaLURIAN
HLA-DR ua¢ -DQ 20951310 o lFinowmitlumausionga
v, A Lo A
phamMAANNFEINLD KieaNaLEeNg9 (HLA-DR uag
-DQ eplet mismatch > 11) WALETILOUALDAGDLOUG LA
Y A A o | v /dld [ LR ol
HLUANARAR UL endsERUANNNTUEGER (trough
level) 9098 tacrolimus < 5 WlWNSNFDTAGANT 3NN e
2 A d\'L =y v a d5l o
NANHEANNFEGIN IAMIFTNUEUALEA lumaaseri
3 naunthuaNsieseh (HLA-DR uag -DQ eplet mis-
match < 11) ldfimsssuendivafrauaudiaumasfisng
w5een tacrolimus 61 (< 5 wilunsueofiadans) 14
wngihedl eplet mismatch load gouaziiszALen tacrolimus
i azdlemudesgslumssauendivafvauoufiauisng
N Ay o Y

LLazLau,aLmz’ngﬁhwwmmLammgmmugﬂmﬁmL‘i’]w

SeeEN tacrolimus < 5 WIUNSNsiaaanT

a a € a a ! v A (Y
'J']’iﬁ"l‘iIﬁ‘W@l'J"(lEnLLaZL’J%ﬁ'\ﬁ@liﬂ‘iﬂTﬁIﬁﬂﬂ ﬁﬁ 32 %‘]_Jllﬁ 3 NMINOH-NUENL 2565



190

a1l
MINA9N eplet mismatch e 1 IumLssinany
Fasmapdaunuiaulgnanglnaztraisanausineh e

NNNNMINNINANNUGNGNTLaUGAERY HLA Ay

WasTEaaMINTLaUALaAdowaudauLTNAM VA
‘ﬂqu'wH”L@i@”uaﬂmﬂﬁé’qmmsammﬂ‘szqﬁmﬂéﬂuﬂﬁﬁu
v Aa Y o v ] [~ ] v GA
m{lﬁammmmﬂ@ aenslsfions eplet ustazenfiian
shifnmeadiinllvhiu dailuamaanuisefienm eplet
mismatch WASHIMUNIILIE eplet NENANIONILHUNTET
LLauauaa\lﬁyfﬁd (immunodominant %38 risk eplet) e
v A P % A A
2038789 eplet mmmmmsamz@;uﬂﬁa‘mLLam‘ua@”L@
FOANTLaLENANI0N eplet mismatch mﬂszaqﬂmﬂfﬂums
Fodulalumssulale warachifiamaufasmasulonsdia

P A A M e o w Aan
HUIAAN mismatched eplet W»LSJVLGWNWJ']N?RW@@V]N@E%%ﬂ

Lanansansds

1. Shi X, Liu R, Xie X, LvJ, Han W, Zhong X, et al. Effect of human
leukocyte antigen mismatching on the outcomes of pediatric
kidney transplantation: a systematic review and meta-analysis.
Nephrol Dial Transplant. 2017;32:1939-48.

2. Hart A, Lentine KL, Smith JM, Miller JM, Skeans MA, Prentice
M, et al. OPTN/SRTR 2019 annual data report: kidney. Am J
Transplant. 2021,21(Suppl 2):21-137.

3. Duquesnoy RJ, Askar M. HLAMatchmaker: a molecularly based
algorithm for histocompatibility determination. V. Eplet matching
for HLA-DR, HLA-DQ, and HLA-DP. Hum Immunol. 2007,68:12-25.

4. Dankers MK, Witvliet MD, Roelen DL, de Lange P, Korfage N,
Persijn GG, et al. The number of amino acid triplet differences
between patient and donor is predictive for the antibody reactivity
against mismatched human leukocyte antigens. Transplantation.
2004;77:1236-9.

5. Duquesnoy RJ. A structurally based approach to determine
HLA compatibility at the humoral immune level. Hum Immunol.
2006;67:847-62.

6. Duquesnoy RJ. Update of the HLA class I eplet database in the
website based registry of antibody-defined HLA epitopes. Tissue
Antigens. 2014,83:382-90.

7. El-Awar N, Lee JH, Tarsitani C, Terasaki PI. HLA class I epitopes:
recognition of binding sites by mAbs or eluted alloantibody
confirmed with single recombinant antigens. Hum Immunol

2007,68:170-80.

10.

11.

12.

13.

14.

15.

16.

17.

ANAL T ‘ﬁiiN?ﬁﬁm%‘m’T

. Duquesnoy RJ, Marrari M, Mulder A, Sousa LC, da Silva AS, do

Monte SJ. First report on the antibody verification of HLA-ABC
epitopes recorded in the website-based HLA Epitope Registry.
Tissue Antigens. 2014;83:391-400.

. Kishikawa H, Kinoshita T, Hashimoto M, Fukae S, Taniguchi

A, Yamanaka K, et al. Class I HLA eplet mismatch is a risk
factor for de novo donor-specific antibody development and
antibody-mediated rejection in kidney transplantation recipients.
Transplant Proc. 2018,50:2388-91.

Senev A, Coemans M, Lerut E, Van Sandt V, Kerkhofs J, Daniéls
L, et al Eplet mismatch load and de novo occurrence of
donor-specific anti-HLA antibodies, ejection, and graft failure
after kidney transplantation: An observational cohort study.
J Am Soc Nephrol. 2020;31:2193-204.

Wiebe C, Pochinco D, Blydt-Hansen TD, Ho J, Birk PE, Karpinski
M, et al. Class Il HLA epitope matching-A strategy to minimize
de novo donor-specific antibody development and improve out-
comes. Am J Transplant. 2013,13:3114-22.

Philogene MC, Amin A, Zhou S, Charnaya O, Vega R, Desai N,
et al. Eplet mismatch analysis and allograft outcome across racially
diverse groups in a pediatric transplant cohort: a single-center
analysis. Pediatr Nephrol. 2020;35:83-94.

Do Nguyen HT, Wong G, Chapman JR, McDonald SP, Coates
PT, Watson N, et al. The association between broad antigen
HLA mismatches, eplet HLA mismatches and acute rejection
after kidney transplantation. Transplant Direct. 2016;2:120.doi:
10.1097/TXD.0000000000000632.

Sapir-Pichhadze R, Tinckam K, Quach K, Logan AG, Laupacis A,
John R, et al. HLA-DR and -DQ eplet mismatches and transplant
glomerulopathy: a nested case-control study. Am J Transplant.
2015;15:137-48.

Sapir-Pichhadze R, Zhang X, Ferradji A, Madbouly A, Tinckam
KJ, Gebel HM, et al. Epitopes as characterized by antibody-
verified eplet mismatches determine risk of kidney transplant
loss. Kidney Int. 2020,97:778-85.

Hricik DE, Formica RN, Nickerson P, Rush D, Fairchild RL, Poggio
ED, et al Adverse outcomes of tacrolimus withdrawal in
immune-quiescent kidney transplant recipients. J Am Soc Nephrol.
2015,26:3114-22.

Wiebe C, Rush DN, Nevins TE, Birk PE, Blydt-Hansen T, Gibson
IW, et al. Class II eplet mismatch modulates tacrolimus trough
levels required to prevent donor-specific antibody development.

J Am Soc Nephrol. 2017;28:3353-62.

J Hematol Transfus Med Vol 32 No. 3 July-September 2022



