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[ Abstract] Objective To investigate the independent risk factors affecting the prognosis of chronic active
antibody-mediated rejection (caAMR) after kidney transplantation. Methods A retrospective analysis was conducted on
61 patients who underwent renal biopsy and were diagnosed with caAMR. The patients were divided into caAMR group
(n=41) and caAMR+TCMR group (n=20) based on the presence or absence of concurrent acute T cell-mediated rejection
(TCMR). The patients were followed up for 3 years. The value of 24-hour urinary protein and estimated glomerular
filtration rate (eGFR) at the time of biopsy in predicting graft loss was assessed using receiver operating characteristic
(ROC) curves. The independent risk factors affecting caAMR prognosis were analyzed using the LASSO-Cox regression
model. The correlation between grouping, outcomes, and Banff scores was compared using Spearman rank correlation
matrix analysis. Kaplan-Meier analysis was used to evaluate the renal allograft survival rates of each subgroup. Results
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The 3-year renal allograft survival rates for the caAMR group and the caAMR+TCMR group were 83% and 79%,
respectively. The area under the ROC curve (AUC) for predicting 3-year renal allograft loss was 0.83 [ 95% confidence
interval (CI) 0.70-0.97 ] for eGFR and 0.78 (95% CI 0.61-0.96) for 24-hour urinary protein at the time of biopsy.
LASSO-Cox regression analysis and Kaplan-Meier analysis showed that eGFR<25.23 mL/(min-1.73 m?) and the
presence of donor-specific antibody (DSA) against human leukocyte antigen (HLA) class I might be independent risk
factors affecting renal allograft prognosis, with hazard ratios of 7.67 (95% CI 2.18-27.02) and 5.13 (95% CI 1.33-19.80),
respectively. A strong correlation was found between the Banff chronic lesion indicators of renal interstitial fibrosis and
tubular atrophy (P<0.05). Conclusions The presence of HLA class I DSA and eGFR<25.23 mL/(min-1.73 m?) at the
time of biopsy may be independent risk factors affecting the prognosis of caAAMR.

[ Key words ] Kidney transplantation; Chronic rejection; Antibody-mediated rejection; T cell-mediated rejection;

Donor specific antibody; Human leukocyte antigen; Estimated glomerular filtration rate; Renal graft loss
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PUORFEPE 14 61 (23% ) , gl HLA TS840 BH
396 ( 64%) , HLA 125 +113 HT K FH o 8 il
(13%) , Hr 3 Bilghie X8 2 HLA T 2840400
P, 5 FlgE SO EE HLA TSR,

HLA [ 285K HPER L AR SN (86% )
HW A BALE (68%) ;3 HLA IR LL DQ i 14
JFE (81%) , HWK N DR A (38% ) . DSA WE(H
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3AE RS K B E K Y AUC T B 0.79 ( 95%CI
0.55~0.99) . 0.81 (95%CI10.62~0.98 ) % 0.78 (95%CI
0.61~0.96) , 34ERYIm FHE R 24 hIREH =1.26 g,
REUEH 0.818, FF5EEN 0.660 (E 1B)
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H AR 5, 2l A REERAR EIIFAT 10 4738 L IE
KIS A WEPE (B 2) o Amin 2 0.081, Xf
MRS e N . eGFR, % DSA 2851, 24 h [}
M & DGF, #HR 15 & %050 % 1.351, 0.790.
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Table 1 Comparison of clinical data of donors and recipients between two groups

EizL7N St (N=61) caAMR# (n=41)  caAMR+TCMR# (n=20) it PlH
HEE TR
RS (x5, %) 40£12 42+11 3613 2.03 0.04
P (%) ] 134 025
% 48 (79) 34 (83) 14 (70)
i@ 13 (21) 7(17) 6 (30)
E¥E (x5, %) 4210 439 41=11 0.74  0.46
PRI (%) ] 6.00 0.01
5 43 (70) 33 (80) 10 (50)
7 18 (30) 8 (20) 10 (50)
BMI ( ¥+s, kg/m?) 21.943.2 21.943.2 22.0+3.4 -0.12 091
RS (%) ] 49 (80) 34 (83) 15 (75) 0.89 034
BRI (%) ] 9 (15) 5(12) 4(20) 0.89 0.42
Eﬁ?ﬁ;ﬂ,ﬁi) A 3(2, 4) 3(2, 4) 3(2, 4) -0.21 0.84
DSAZ[n (%) ] 1.89  0.41
HLA I2% 14 (23) 11 (27) 3(15)
HLA 12§ 39 (64) 26 (63) 13 (65)
HLA T+112% 8 (13) 4(10) 4(20)
WEMEMFIIM (Py, Pps) ] 8121 (2558, 11762) 9372 (2558, 11762) 7130 (2539, 11221)  —0.75  0.45
DGF[n (%) ] 11 (18) 9 (22) 2 (10) 130 025
Efffi'? Py . A 48 (14, 70) 54 (20, 108) 22 (8, 57) 236 0.02
HIRIT TR (%) ] 3731 <0.01
Mz gL 27 (44) 25 (61) 2(10)
M3 B RIERRER 7 (11) 5(12) 2(10)
Wl R R bt 16 (26) 1(2) 15 (75)
FHofth 11 (18) 10 (24) 1(5)
;GL}; %[i:v’1.73 wyy 03 50423 48222 0.38  0.70
e 0.88 (0.16, 2.28) 0.88 (0.09, 2.40) 1.26 (0.31, 2.33) -1.10 0.7

[M(st’ P75) , 8]

(min-1.73 m?*) M % DSA & HLA | K252 mista
B A Ak ST fE B R, RUES EE i o 7.67
( 95%CI 2.18~27.02) M 5.13 ( 95%CI 1.33~19.80)

(F2) o BAK—ECHEFEECH 0.871 (95% CI10.798~
0.942) , Bootstrap i KAFELE FL iR NP RR LG IE /5
— B RN 0.869 (95% CI10.795~0.944 ) , $/Rfs
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Figure 1 Efficacy of eGFR and 24 h urinary protein in

diagnosing renal graft loss

AU Ak ) HEA B Ema s (K2) .
2.4 caAMR B2E5H, 2EEBFFETS HHEXE
S
Spearman 45 ¢ AH 5C H B 3 A1 40 A 200k R g 1

Banff 143, 490K 3. 5 caAMR HAHLL, caAMR+
TCMR 41 /N R AR B4 B8 (4525 P<0.05)
5 SRTEAE Y 2 45 Ry AH G 1) 32 2728 A ' 1) BT 414
L INEZE D (¥ P<0.05) , H'E W41k

S /NE A AP AR iR AR OCHE (FHC R 095, P<
0.05) , B[RS EF A5 AR Mo A FE br anAS Al
ANBRE L TR R A I BRIRC AR 22 )2 MR K 2 Ik N RS AT 4
AFAE—E AR (42 P<0.05) .

25 HTABEESEERILE

A 22 DSA 2650 . TG K eGFR A 24 h JREE
HEIRFEKTE, ¥ caAMR B E 1T 430 )2 BT 4397 o
Kaplan-Meier il £& i 75 caAMR 4 #1 caAMR+TCMR
HEER 3ER M E G350 R 83% Fl 79%
(P>0.05, ®14A ) ; eGFR<25.23mL/ (min-1.73m?) A}
B 3 AR RN 34%, KT eGFR>25.23 mL/
(min'1.73 m*) & # 1Y 92% ( P<0.01, 4B) ;
24 h JREEF1=1.26 g MBEBH B AAEER 66%, KT
24 h JREE 1<1.26 g R E 1 94% ( P<0.01, & 4C) ;
F % DSAH HLA [2KEH 3FEBME AR RN
58%, % T £ % DSA N HLA M2EH &N 93% ( P<
0.01, E4D) .

3 i %

AR AE caAMR F8 5 FEFS AR B 28 i 15 A 6T 7
BTG RAR RS S, B AEPPAL i LS i e ps
o SR LI A HER BN 4 1 R B AL AR s ] B
R FRa caAMR 41, X5 Sellarés 251 AW 5 —
2, A R R TSR R S 2 Wi — R,
TCMR &4 THARE R, WA E NN AMR 5
TR A MEHE R 20 A B S g2 A iR AN TR) [T &

F2 ZBEZE Cox EIFSH

Table 2 Multivariate Cox regression analysis

€127 BIE PR Wald AU e 95%Cl PfE
FEDSANHLA 12§ 1.63 0.69 2.37 5.13 1.33~19.80 0.018
eGFR<25.23 mL/ (min-1.73 m*) 2.04 0.64 3.17 7.67 2.18~27.02 <0.01
124 P
616151515154 141516151297421 [ 0.95—
100 10 |
- . 0.90—
'ﬁso Eif 6 0.85-
E‘“" ] 080 £
5
20
.................... - 0 1 05 -
X % ") 5 3 Z 3 ' 075 085 095 3 2 4 0 1 2 3
log (1) @ log (1) CHEEL © FREIEA MG @

TE: A B 16 MIGK R LASSO REKAR K B KAl fi/ MR 10 £5 58 UIERERE LASSO HifiRfl A, A%
2 Amin, "N Alse; C KN Bootstrap B R AE ( R=500) HiE— B PEFE Eay 45K ; D Kl 4 Bootstrap K Af

(R=500 ) KiE—EHAaE i E S0 AR IE

B2 LASSO-Cox #2E##E N Bootstrap IH1iE
Figure 2 Construction and Bootstrap validation of LASSO-Cox model
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4= TCMR 7] g & AMR & B A9 % K 1 fa 6 A
Z 0410 AKBF5E T caAMR+TCMR 2H H 30 T 58 ™ i 1y
LA N /NS RN A, (AP ARG %
ZERTGTE L, FTREE M T hiG F e 2
PE TCMR, Jf M3z T BURGTHE R IRRYT 5 [FIES
FFXT caAMR MR YT ALHE R 25 bt . I e A e
JEEREE 155, TTRERURAMER,

i T AR PE ROC #2278 15 K eGFR A1 24 h JREE
FZ N caAMR 25 5 9 R 4746 bR . eGFR 2 1TA %
T B D RE el T 4E 45, (B H AT eGFR IZWi B AH
U 1 I A A A U0 AR 5 R BT K
eGFR<25.23 mL/ ( min-1.73 m?>) [ fig /& caAMR
HRME ERNMSERINE, FIL caAMR BETE
B 15 H N 3% N W eGFR, % /N T Il B Y R
., WROZCR B AEYT TR . BRSO EH

B 2R S AE R TR YT SR R B BETTORE
/N, IR 24 h JREEH =1.26 g BB BAE B 1A R
WG, FUANTER 1R Y KPR AT BE A B T XU 2>
JZEP 0 AH 24 h JREE AR R ma 1 Bk Sz fE R
R, ATRBEM TIREAZEEEH R EbRE, Ji52
PR, SR e bR LS R A Jey A AR

DSA J2 Tl F% A4H B AN R 25 ] 9 25 N AE W br ik
P, HLA-DQ HLAR#EIA R J& AMR H (5 Lb 55 s 1)
DSA, ZF|) ZE, SRmXF T f DSA b 3%
Il RBCRPLAR B /T AE e, Viglietti 527 1A
Clq 454 DSA 255 AMR B Z B 22 il 7
fERI R, $#ER DSA 1] BEidE o #MAZS & L4 —
RN . Kamburova Z56B% KBTI HLA T 288k 11281y
BT ERMfEREE, JFH HLA TRGIF I3
BHE B R UG 25 . Aubert 25U BFSE N B4

Q*&
S \
d‘éj@ ¢ w’&@ 4 N X X Q\c‘ R Q\Q‘Q S > & C;Vb
%ﬁgﬁ?gﬁﬁ 100 0.04 0.6 = 045 066 -009 013 -040 -028 008 -027 -029 -023
5] 0.04 1.00 0.02 0.05 0.19 0.05  -0.06 0.09 0.15 0.13 0.32 0.31 0.18
v 0.16 0.02 1.00 0.27 0.01 0.26 0.08 -0.04 -0.09 0.22 0.04 0.06 0.19
i 0.45 0.05 0.27 1.00 0.55 -0.05 0.07 -036 -020 -0.10 -031 -029 -0.04
t 0.66 0.19 0.01 0.55 1.00  -0.01 001 -026 -0.08 -0.03 -0.16 -0.20 -0.08
g ~0.09 0.05 026 -0.05 -0.01 1.00 0.08 = 0.57 0.42 0.09  0.22 0.18 0.08
ptc 013 -0.06 0.08 0.07 0.01 0.08 1.00  -0.04 -008 -0.03 =-0.13 -0.15 0.12
cg -040  0.09 -004 -036 -026 057 -0.04 1.00 0.67 0.16 0.46 0.46 0.15
pteml -0.28 0.15 -0.09 -0.20 ~0.08 0.42 -0.08 0.67 1.00 0.05 0.44 0.40 0.21
cv 0.08 0.13 022  -0.10 -0.03 0.09 -003 0.16 0.05 1.00 | 0.46 0.45  -0.03
ci | =027 932 004 -031 -0.16 022 -003 046 044 046 1.00 095 021
ct -029 031 0.06 -029 -020 0.18 -0.15 0.6 0.40 0.45 0.95 1.00 0.23
C4d 023  0.18 0.19 -0.04 -0.08 0.08 0.12 0.15 021  -003 021 0.23 1.00

T CONE/MER IR ;s v RSIBKINIESE s g NE/NRR; pte WA BT ; Cad R Cad TR

cg WRSHEE/NERI 5 ci N EIREFAEAL ;s ov BBk IR R4l ; ot 9B/ IMEZE 45 pteml oA F8 6 40 i A R I 2 2 1
BAREHPRPHEFR MR B, KT SR E AN, P<0.05,
B3 caAMR 37 HEE ZRFAFETSHEXEERES

Figure 3 Correlation matrix analysis of caAMR groups, transplant kidney loss and pathological scores
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B AR (%)

)

BB A E (%
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40
20 P<0.01
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0 6 12 18 24 30 36
B ()

U ~~DSAHLA 1%

—TDSAHLA 12

80 gk
—+ ik

60

40

20 P<0.01

0
0 6 12 18 24 30 36
B () ()

¥ AKH caAMR 415 caAMR+TCMR 41 135 ; B BN eGFR WALLLHR; CE 24 h REE WA LE; D ENFEE

DSA FZEW 4 b4,
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