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i E: BH KT F 25- B 4% 4 F D [ 25-hydroxy vitamin D, 25(0OH)D | K -F 3¢ B #5 # 2 #2 H F 2 2 (acute
rejection, AR) #FRM ML, Fik HI2019F 1 A ~ 2022 F8 AL hH AKERRBMFHREHSELL 4 324
), WS BERTAH, 2ARALZE LT R b &SRS T4 (1 AN) oiF 250H)D, ¥RFRE
( parathyroid hormone, PTH) #=45. Bi/K-F, eZémMEY, WEBHMAE —F WL ELE AR, &L 25(0H)D K -F
= 20ng/ml 4 £, = 12ng/ml~ < 20ng/ml 4 R 2 Fe < 12ng/ml A HZ , 5% 25(0H)D EF A (n=106 ), & ZA(n=112)
FebeZ 20 (n=106) . 4=BLE X E AR % AR 4 (n=51) Fo3f AR 28 (n=273) . #7de ik 25(OH)D R-F A AN I,
Y32 25(0H)D =4l dn i PTH, 45, BiK-FFeZH AR AR A& R0 £5, % HZ Logistic ®1J2 454 AR iiéﬁ HralE,
%X & TAE4FIE (receiver operating characteristic, ROC ) w1 £ 5 #7 7 25(0OH)D K -F 2F AR 69 TR M1, LER  fiF
25(0H)D #:2 R 2K A FH 67.28% (218/324 ) , 25(0H) EF 4, R LAFe4: 2 40 fn i PTH K-F 97 7'7 75.44 (46.42,
113.23) pg/ml, 78.29 (5827, 152.10) pg/ml #= 86.84 (54.64, 127.3) pg/ml, AR £ & % 551% 2.47% (8/324) , 6.17%
(20/324) #2 7.10% (23/324 ) , ¥ A2 MR Z, EFARK, £FEA%TEEL (H==6.784, 1'=8.580, ¥ P < 0.05).
25(0H)D 4:% (OR=3.340, 95% CI: 1.409 ~ 7.916) , 25(OH)D R (OR=2.442, 95% CI: 1.006 ~ 5.925) fe A% &
mfe /8 (human leucocyte antigen, HLA ) 4582 (4~6 A~ ) (OR=2.117, 95% CI: 1.027 ~ 4363 ) £ AR X A5k &
BEZ (3 P<0.05) . fif 25(0H)D K-FFRM AR & w22 F @A (area under curve, AUC ) % 0.702 (95% CI: 0.625 ~
0.779) , AEBBTIE A 13.59ng/ml, 5t EFe ZHBIE R H 66.7%, 65.6% . £it 25(0H)D #:Z (< 12ng/ml) K7~
A (= 12ng/ml ~ < 20ng/ml) & B EH LA AR 93k 5 G B %, fikF 25 (OH) D RT3+ AR A — & FRM 1A,
KA BROAL; 25- MR D SrEHER RO
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Abstract: Objective To investigate the predictive value of serum 25-hydroxyvitamin D [25(OH)D] level in early renal
transplantation for acute rejection (AR). Methods A total of 324 renal transplant recipients from January 2019 to August 2022
in the Second People’s Hospital of Shanxi Province were selected. The clinical data of the recipients were collected. The levels of
serum 25(OH)D, parathyroid hormone (PTH), and calcium, phosphorus in early (within 1 month) transplantation were detected
by chemiluminescence immunoassay and colorimetry, respectively. The detection season was recorded, and the occurrence of AR
within 1 year after renal transplantation was observed. The 25(OH)D level = 20ng/ml was defined as normal, = 12 ng/ml ~
< 20 ng/ml as insufficient and < 12ng/ml as deficient, they were divided into of 25(OH)D normal group ( n=106 ) , insufficient
group (n=112) and deficient group (#=106) . According to the occurrence of AR, they were divided into AR group (n=51) and
non-AR group (n=273). The basic situation of serum 25(OH)D level was analyzed. The differences in serum PTH, calcium,

phosphorus levels and seasons as well as AR incidence among the three groups of 25(OH)D were compared. Multivariate
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logistic regression was used to analyze the influencing factors of AR, and receiver operating characteristic (ROC) curve was used
to analyze the predictive value of serum 25(OH)D level for AR. Results The incidence of serum 25(OH)D deficiency or
insufficiency was 67.28% (218/324). In the 25(OH)D normal group, insufficient group and deficiency group, the serum PTH
levels were 75.44 (46.42, 113.23) pg/ml, 78.29 (58.27, 152.10) pg/ml and 86.84 (54.64, 127.3)pg/ml, and the incidences of
AR were 2.47% (8/324), 6.17% (20/324) and 7.10%(23/324), respectively. All of them were the highest in the deficiency group
and the lowest in the normal group, and the differences were significant (H = 6.784, * = 8.580, all P < 0.05). Additionally,
25(0OH)D deficiency (OR = 3.340, 95% CI: 1.409 ~ 7.916), 25(OH)D insufficiency (OR = 2.442, 95% CI: 1.006 ~ 5.925) and
human leucocyte antigen (HLA) mismatch (4 ~ 6) (OR =2.117, 95% CI: 1.027 ~ 4.363) were independent risk factors for AR
(all P < 0.05). The area under the curve (AUC) of serum 25(OH)D level in predicting AR was 0.702 (95% CI: 0.625 ~ 0.779),
the optimal cut-off value was 13.59 ng/ml, the specificity and the sensitivity were 66.7 % and 65.6 %, respectively.

Conclusion In this study, 25(OH)D deficiency (< 12ng / ml) or insufficiency ( = 12 ~ < 20ng / ml) was an independent risk

factor for AR, and serum 25(OH)D level may have a certain predictive value for AR.

Keywords: renal transplantation; 25-hydroxyvitamin D; acute rejection

SEHER RN (acute rejection, AR ) 2B A4 AH
AR H W ARE, &2 T 4 fyTiaN S8
SRR, WS ERA E  E R E ST Y,
Hi, KE2W, T3 AR KA hEE, g4 R
D RIE TS . BRACHT, (T R ) — S [
W S AR B, e LA 1 S s T D Y,
X sefhes BBt A Ay Em Y. EANE A Z I
FEHETYEA 2 D = s BN AR A B B
WA D MIRIE S — R T BB R g R
D RS XTHER ROV & AR B E A, HEERA—,
HEWN IR . AR §AELL 25- i E
% D[25-hydroxyvitamin D, 25(OH)D] iF 4E4EE D,
BB B 0T 25(0H)D /KP4 AR YTy
{H.
1 #REFE
1.1 #FRab % #EHC2019 4F 1 H ~ 2022 4F 8 H 1L
PSR N REE BER R AR B oAl 523 324 fi],
Hr, Bk 243 49, LobE 814, T ALAEES 38.0 (31.0,
47.0) %, IAbRIE: DFER 18 ~ 65 %5 QHE
ez PR SOR S A s OARTTRMAMK 4 i 5
P85 ( complement dependent cytotoxity, CDC ) [H
o HEBRFRIE: O ABO MBI AHE B Bi; @£
WEARBME, QM EEY; OBHEAE 6 AW
BHEERE;, OFEASE . ABRZILTEEH
TR R oE (HES: 202308)
12 RBEL5EN  2AIEAREST (PR2
Wil , 45 cobas 8000 ) , 4 H sl AL (&
[Ri2Wi A H], 5. cobas c701) ; IiLiE 25(OH)D,
FHOMR 2% it & ( parathyroid hormone, PTH) , %5,
R (P IREEAF) .
1.3 Fik
1.3.1 WEARbR: WEEFTA 25 4ER . R, Bk
T a4 (body mass index, BMI) | B IR &0 |
S TSI I P N = B I 1 L 1 I AR Lo e S

BAUEL . RPEHIT R . BHARRNPEDUA (panel
reactive antibodies, PRA ) Fl AZS 405 ( human
leucocyte antigen, HLA ) 45 ECECSE G R GORE, A5
MA A —H NI H I 25(0H)D, PTH, 45, #
K, IFE SR ETT, WEEBHG —FE NS K
7 AR,

132 Ky, ImiE 25(0H)D, PTH, 45, #iK
SRR RS ORAS T RAEFRIKIL Sml, 4 000r/min
250 10min J5 AR BUME R . 1iE 25(0OH)D, PTH
AR R R sk, TEES . BRI
@ik,

133 b K. $# B WS/T677 - 2020 ¢ A RE
Yk R D Bz A 5k ) " X 25(0H)D /K -
= 20ng/ml MIEH , = 12ng/ml ~ < 20ng/ml A2,
< 12ng/ml Rk =, 341k 25(OH)D 1EH# 4H( n=106 ),
ARH (n=112) M= (n=106) . — 4 1ML7H
25(0H)D /K- 245 A Gt 5 L (H=287.04, P
< 0.05), Fl | PRI RTgEE L (H=2.807,
1=5.586, ¥ P >0.05) . RIS FK A 55 R
WA IRKRRI, LRENA. BRFRELW
ARY, FEMB R K AR, 43N AR 4 (n=51) H
AR 4 (n=273) , PILLAFEIS. AR LG0T
2 (Z=0.001, =0.194, P> 0.05) .

1.4 %it5 b K SPSS 22.0 /.
TR n (%) Fom, AR o K50 sk Fisher
R R A o = N TR R i A S S D S
FRifEZE (X +s) Fon, PR HLECR IS REAS ¢ 46
5, ZHIECRHMREZE T Z 0. AEEIESD
A3 B T GERE LA b L E (o3 SR B )[M(Ps,
P.5)] #i, PHAH Fb R ] Mann-Whitey U & FIKGE5:
L4 8] F AR Kruskal-Wallis H B:FIKGE . AR &
A B DR 2R A3 AR FHERL R 36 ) 2 2R Logistic [l
I, W5 X [E] (confidence interval, CI) ({55 B
H95%, MiltistinA S AR R, KRR R T P
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< 0.10 A A Z A K Logistic [F1H50#H7. ML
25(OH)D ZKF-XF AR (A AR F 32 1038 TAEFY
fi( receiver operating characteristic, ROC ){ii£& 5347 .
P < 0.05 AR HAGIH AR

2 HR

2.1 25(0OH)D K-FAAREE I AWFFIMIE 25(0H)
D ik 15.07 (1040, 22.19) ng/ml, 25(OH)D
Bz BN K AR 67.28%(218/324).

22 25(0H)D =%k PTH, 45. BiK-FREY

AR & A i W 1. 250H)D =4, G
PTH K EAEBZ i, IEWAHRM, 2REA5
R (P <0.05) , HIMES. #KEmMEET
ERTGII#FEL (P >005) ., =4%, AR
KRN N Z Aim, ERARIK, Z25HA4
Gt E L (P < 0.05),

*1 25(0H)D =4H % PTH, 5. Bi. EFR AR ZERE 7 (%) , M (Py, Py) ]
e 25(0H)D TEH# 41 25(0H)D A L4 25(0H)D = 2 Hiy P
1 % 106 (32.7) 112 (346) 106 (32.7)
PTH ( pg/ml ) 7544 (4642, 11323) 7829 (5827, 152.10) 86.84 (54.64, 1273) 6.784 0.034
85 (mmol/L ) 223 (216, 237) 226 (2.15, 2.38) 221 (214, 235) 2.153 0.341
% (mmol/L ) 091 (067, 1.12) 0.90 (0.68, 1.14) 0.86 (0.69, 1.11) 0.199 0.905
Eohi] # 5(7.72) 24 (741) 26 (8.02)
H 2 (6.79) 27 (833) 31 (9.57
2.900 0.821
* 32 (9.88) 33 (10.19) 27 (8.33
% 7(833) 28 (8.64) 22 (679
AR 8 (247) 20 (6.17) 23 (7.10 8.580 0.014
23 ARZAMHwmBA XA K2, 3. LHE EH, =42, 2=6t=) , BHEKE (0=11K,
BTN, 25(OH)D 434 . AR IR ECAN HLA H5Tid 1=2k ), HLA 4500 (JfH: 0=0 ~ 31>, 1=4 ~ 6

AR BHEHK (P <0.10); BMI, B &0%% .
BRI LR YR VA B A ] | SR 5

RPEFH TR

. PRA, 3% PTH /K F5 AR &A= A4

%riﬁﬁi’ai‘ﬁ%ﬁ‘z%ﬁx (2=0.123 ~ 2211, ¥

) A, JERKAE AR ((H: 0=, 1=J&)

A

S AZ R FE Logistic AT, 458 WK,

25(OH)D #t= . 25(0H)D AN A1 HLA 451 (4 ~ 6
) & AR RAERMSIAERFZER (P < 0.05) .

P>0.10) ) ., #—4LL 25(0H)D 434 (Mltf: 0=
) BREZRERN AR ZEMZMEZE 7 (%) ]
E3 AR AR 41 7 P
%k 273 (84.26) 51 (15.74)
25(0H)D 434 W 98 (30.25) 8(2.47) 7.720 0.005
AR 92 (28.40) 20(6.17)
Bz 83 (25.62) 23(7.10)
1 268(82.72) 47(14.51) 4.849 0.028
At
2 5(1.54) 4(1.23)
HLA 557 0~34 105(32.41) 11(3.40) 5.130 0.024
4~64 168(51.85) 40(12.35)
=3 S EE Logistic HIFHHT AR X ERFMMEE
ES B SE P Wald OR 95%CI
26(0H)D = 1.206 0.440 0.006 7.503 3.340 1.409 ~ 7916
26(0H)D A A 0.893 0.452 0.048 3.808 2442 1.006 ~ 5.925
PR (2) 1.320 0.717 0.066 3387 3.745 0918 ~ 15.280
HLA £57C (4~6 1) 0.750 0.369 0.042 4.128 2117 1.027 ~ 4.363
24 ik 25(0H)D K-F - AR 9 FAMMAE ST I (28 T F( area under curve, AUC )2} 0.702( 95%
1. ROC th&k st B, 25(0H)D 7K F-Hiilll AR CI: 0.625 ~ 0.779) , EAFEHEW{E A 13.59ng/ml,
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RS RN R A 3500 66.7%, 65.6%.

1.0

— 25(0H)D
— sHY

A= 5

B 1 1% 25(0H)D 7K F3F AR Tl ER ROC HiZk
3 1tig

FE AR GE U T H B L KRR
PR R R R N L IR E A B AE A,
B H A R DL (< 20ng/ml)EA E( = 20
ng/ml ~ < 30ng/ml) & i £ 76, £ 75.5% % &1+
TEARE, 13 ZEAEZ, HIERBR RIS N5
o LiRHGEHE IR (iR D Sz i . BB A&
TRIT — WO R BeAs B ) U X E D
Ko AW H ERIRE . BREES, KERE
WS/T677 - 2020 { NRf4EA: % D ez ffids ik ) 1
WA BB Z A B R 4E A R D AKF. 4580
N, BRI 250H)D 5= (< 12ng/ml) ZiA
J£ (= 12ng/ml ~ < 20ng/ml ) %4 KK 67.28%,
25(0OH)D = KR K 32.72%, 5 R RkE A
—3
Yk R D AT RASES , SRR A
o MiE4EA 2% D Sk, Mg Es TR, BRI
% 37 (HABFSE A K& I 25(0H)D = 41 1fiL 1 45
BACEA IR 225, WRESIG IR L Y — L6 4
AR D RUUYA KL, g R D ARl A
BUREAS PTH (Y IRIET,  PRAF IS 55 . 8K AR FR
2 U A, ANRFTTE4EEE D 93% ~ 95% MH
JCRRSTIRTS, ik, 484K D AKFERER, =
IR, &A%, Bz Ram Y HAIRAK
P 25(0H)D =HETTAW B 2R, AlaES T HHE
ZH K H IR A

ARG, 1ML E R D R Rl 4
Z D 4K (vitamin D receptor, VDR) &5 JZ Y
PEA YR B i R D A= i VDR
T R B T 408 1 (helper T cell 1, THI)
I TH17 B PEAARIA -, H4hm TH2 AE 54 T 20
g (regulatory T cells, Tregs) Pt & 4l Mg A+, FFEAK
B Ik 2 4T i 1458 A S 5 BR AR 1 G( immunoglobulin G,
IgG ) Al EERHE 1 M(immunoglobulin M, IgM),

18 o A A LU 25 T 2843 F (main histocom-
patibility class II molecules, MHC T ) #1455,
FEAR A SR 40 it ( dendritic cells, DCs) i J7 &2 1%
g . X EIR T VE A B T RS A 0 HE ke R0
AU B4R KOIMTZIS %5 B %) 16 55 SCik, P
255.75 IS A2 44 22 D AKCFETIFST, iE
TS, N RHYEAER D = 5T S AR
KR R, AR Y B, B4 E R D TR,
Bt = 2 AR KB TLHRHEN 82%. HABARFFE U7 A
N, HEER DK S EBHAS AR B4R,
AWFIELE R BN, AR %A RAE 25(0H)D = 4 i
B, IERWAERE, 5 25(0H)D IE# A, 25(0H)D
Bz AN RS AR RAR IS fER N ZE, HAa g
JITAR % A2 UK 2.340 F1 1.442 15, 525 E MR
SR N

BRUbZ4h, VURAL 45 U590 T B B A 1
442 D KX AR HE T SOS A TRINPE T, 45
R, YA 2R D AKPRHE R SR Sy AR TG
Gl R (P> 0.05) , MAMFRERER, i
7 25(0OH)D /Kl AR i AUC 4 0.702, AL
Wi{E A 13.59ng/ml, B 25(0H)D /KX AR 5 —
SETMS WA, oI 25(0H)D KFAET 13.59ng/
ml 5, WY AR K.

M FEBAETE R R &5, ABFE R Bl ik
W9E, TERETHAFTE R AR, R SeFE A BT o 45 61 i
25 LA KRR TR 2% PR 3= I 12 35 ] RESE M BIF 2 45 SR
HERATE. HAR, AR BYZ R 58 e 8 B 2 0 A6
ERZE R (AR B2 & briE ) , FIREZmBTTE 4,
PIATSEME . WM. S34h, ARWFR R B iR,
AR FEARRAM, AR RARI LB AT REAFIE—E S
Tl . LUS T T AR 2 O iErERTIE
15} 25(0OH)D KX 5 A IE S AR (T2 Wi,
IR R G TR bR, 2 & B2 Wi -

Zi LTk, R AEF A 25(0H)D 6= (< 12ng/
ml) B2 (= 12 ng/ml ~ < 20ng/ml ) HRAFLE,
& AR KA RN ER, 1L 25(OH)D 7K-F-Xf
AR HA—E T2 Wi (. I RN 2 40 A4 4E
H 25(OH)D 7K-F-AyWEnl, AT A Bsp il . i AR
RA:, AR A
SE
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