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[(HZE] B WEMbIEE (TAC) MEBEREE (MMF) 351G K B ER (GC) a7 JLEE A
P IgA B9 (1gAN) M7 Ak, ik MBI HT 2012 4F 1 H % 2017 4F 12 A 245 B EIESS N 5 & 1
IeAN BIL, RIEIHIT T EARR S0 TAC 4 MMF 41, WAERABILIAIFRTRGARYT 1. 3. 6 A I AR WAL,
FLAe s 0 R) TgAN ROB MBS R N . 25 8R EgA 43 BIRF A sThniEry B JL, TAC 4115 ], MMF 41
28 B, 697 1 A BT AL LE IS M 22 R G L (P>0.05) 5 1697 3 H M 6 H B TAC HZ 5T
MMF 2 (P<0.05) o 697 1 B TAC 4Ll i FIa & MMEF 240 (P<0.05) o PRALFEIR YT o 4 B S I s 11 4R
I T E, 2R A58 X (P<0.0083) ; W4LIAYT 3 H I 6 HuP'HE /R % (GFR) /T ME,
PR BFEAE X (P<0.0083 ) o BFFE I FTALBULA BL I 4 42 1 50 S SE 225 X (P>0.05) . fH TAC
WA 1 PIkEERIRY, &8 TACIKA GC AT LB LT TeAN A R AR E A VEH, SEWFsdi T
MMF, HZ24tE R [ RELARILRIZEE, 2019, 21 (3) : 265-270]
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Clinical effect of tacrolimus combined with glucocorticoid in the treatment of IgA
nephropathy in children

ZHANG Jian-Jiang, WANG Qin, DOU Wen-Jie, JIA Li-Min, ZHANG Li, CHENG Yi-Bo, TAN Wen-Xiu, ZHAO Fan.
Department of Pediatrics, First Affiliated Hospital of Zhengzhou University, Clinical Center of Pediatric Nephrology of
Henan Province, Zhengzhou 450052, China (Zhang J-J, Email: zhangjianjiang10@]163.com)

Abstract: Objective  To study the clinical effect and safety of tacrolimus (TAC) combined with glucocorticoid
(GC) versus mycophenolate mofetil (MMF) combined with GC in the treatment of primary IgA nephropathy (IgAN)
in children. Methods A retrospective analysis was performed for the clinical data of children with primary IgAN
confirmed by renal pathology between January 2012 and December 2017. These children were divided into TAC group
and MMF group according to the treatment regimen. Their clinical data before treatment and at 1, 3, and 6 months
of treatment were collected, and the remission status of IgAN and adverse reactions were compared between the two
groups. Results A total of 43 children who met the inclusion criteria were enrolled, with 15 children in the TAC group
and 28 children in the MMF group. At 1 month of treatment, there was no significant difference in the remission status
between the two groups (P>0.05). At 3 and 6 months of treatment, the TAC group had a significantly better remission
status than the MMF group (P<0.05). At 1 month of treatment, the TAC group had higher serum albumin levels than the
MMF group (P<0.05). Both groups had a significant increase in serum albumin levels at each time point after treatment
(P<0.0083) and a significant increase in the glomerular filtration rate (GFR) at 3 and 6 months of treatment (£<0.0083).
There was no significant difference in the overall incidence rate of adverse reactions between the two groups (£>0.05),
but fungal infection was observed in one child from the TAC group. Conclusions TAC combined with GC can
effectively reduce urinary protein in children with primary [gAN, and it has a better short-term clinical effect than MMF
combined with GC, with good safety. [Chin J Contemp Pediatr, 2019, 21(3): 265-270]
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IgA B (IgAN) J2& H A4 T Ftdsci Uiy 5t

RNk Y, R SE AR E % (ESRD)
) FEPIRZ—, HEGmICEay T P, s

Al (tacrolimus, TAC ) 1 A— gy 780 (1) 45 I8 4 25 1
1% Wit 317 1] 57 ( calcineurin inhibitors, CNIs ) , &)~
2 7 FH T XA P B 2 5 Ak B IR B AR T T
JrR AR BT P [ N AMIEE TAC ZEIRYT A
TgAN FrH IS T Rear el ™, HERSET TAC
BT L IgAN 7 R0 5 & R BE T i b 4R
SRV Z WS IE LA W R R ( mycophenolate mofetil,
MMF ) 597 IgAN 24507, R FRATxF TAC
MMF 43 55 W5 R B2 (glucocorticoid, GC) if
7 JLEE IgAN HEAT BT A, A7 Btk — 2B
1AY7LEE [gAN POITFRLS % 4Pk

1 RS

1.1 HRWK

mlEPE 2B 2012 4F 1 H 2 2017 4 12 H 3B
JURHICIR By 228 B I IR 5228 i & M TgAN LY
I R BT, AW 5T AR TR Befe B 1 x4t vfE, Jr
A BILK BB AR S .

PIARRUE: (1) "B IS BEAS A UE 52l IgAN
#io (2) BNERES G EA B0 K
EHIR (24 h JREAR = 50mg/kg) #; (3) 4F
i 4~16 45 (4) 3 TAC B MMF 4386 & GC
BITH; (5)BEVINTE = 6 A HImIKF RS E

HEBRARE: (1) SREIEER; (2) fFEaM
AbRiE, EREEEMRS, h@#ediaimsy, -
T 7 R PR RS 4 55 5 7 580 M 2 A

HIWrE; (3) X TAC. MMF i BUE AN GENT 323
(4) it Hpb e sl miayr & (5) BV
e <6 NHE; (6) 2kt RA,; (7) fWH

SRR R CHIARRT & ] >50% )
1.2 ®WARAE

' S BT SR 2016 4E [H PR 1gAN B )
FVE RS 2% 2 TAEAL 2 1 TgAN 40 28 1)
Lee [4340 ik Y HEBUSEILK BN BG4 5 ME
S A ER G S A R E . BrA LS T H
MRk JE A [1.5~2mg/ (kg-d) ], JF R 6~8 JH, )5
U9 A B AR, ER ) I AR B AR B8 8 L
M E R, ARG >25%, WIARHE 1Y

47 Wik e Je il 1697 [15~30 mg/ (kg-d) , %
A 3d], ATEEA T 1-3 NIr . RIERIF T %
A6 4 8 TAC 26 F1 MMF 26, TAC 4H: 1R TAC
[0.05~0.15 mg/ (kg-d) , HEFRFAFUE 5~10 pe/L],
[EIf 12 h, 2R, BEDT6 S H LI E; MMF 4.
[Tk MMF [20~30 mg/ (kg-d) ], [A]F@E 12h, 258
R, SR 1 gd, BT 6 NALLE,

T A R L I8 25 T 145 B 5K 2R A e e 0 o) 5
(ACEL) H iz, [AII45 7 A BEREE 25 WA HETR YT
RIS BRI AN 7 B T RERRAR, B SR
WAHTRGIRTT, LB A5 e i ¥, A sk
YLyl () B At [, T R IR 2 S e S o
R A AT E KM AR R R A
L, ARTEIE R 25 T XPREVARYT o R |
B e DI BEMK A S e FE 5 4k 2L N —I7F BRIRYT .
MRS 17 H []— = IR 4 5 S 2y L R 3
1.3 MEIERKR T E

(1) — Mok, AR . PPN, 0% I
FEAFA AR RAE; E . FETI6e. Mg, i
fesEemEkidr. (2) JIrRonss: Kb, /R .
PRAEFRER . IRIE R GRS DL, 2R
24h JRE R, MIEHEHS; REWEIER:
B/NEREE S (GFR) | IMURERA . SHE RS
(3) Ffivh: TI6I7 1. 3. 6 4 H B BITEAS If R
SR, W R hE AN RN o (4)I7 380 e A
SERZM (CR) : 24 h JRE A& <150 mg 5 bR 8
H/ ULEF <0.2, HBEDIREIER . #0%&f% (PR) -
24 h JREE AR A/ WL BIRIT AT E T
= 50%, GFR 5% # Fh 2 155 sl 8697 il Ih s
= 20%. JoZEff: ARk LRPRIER
1.4 FitEHSH

K FH SPSS 22.0 G it 4 AF AT B dim ab B, IE
BT ERER IR + FrifE2 (3+s) &
7N, A AR ] ANOVA 65, 8 40 & B0 as
K I BR Oy 2250 8. AR IES A ryit
S ORHA R S RN U AL BE (M (Pys, Prs) 138
7N, ZHIE] b R FH Wilcoxon K56, THECE B % H
KK, K42 % B R A Kruskal-Wallis 6
5y, P<0.05 WESRAGZITFE L, &0 SIE A
M GFR 41N %5 9 %8 K H Bonferroni 5, %
JH Bonferroni ¥ 36 7K i 0=0.05/6=0.0083, P<0.0083
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#HR

26.8) ™H. WA B ILFRTERFN 5~13 %,

21 —RER

2012 4% 1 H & 2017 4 12 A R 32 Wi A&
PE IgAN 230 9, o [] 30 2 o) 3 5 1Y) 1.48%
o7 [F T LRHE BE LS B 3.04%0, Hrh R
R REEFIRE L 106 6, FF6 940 APRHER £ L
43 5], TAC 2H 15 ], B U5 W) [E 10.0 (9.0,
12.0) N H, MMF 41 28 {4, FfiEtE 16.0 (10.5,

®1 WABIL—BABLLE

AR 9.0 £0.3 2 o FENIN A E I RRITA T T
AR WRdE . BPIKE . maL R &R AR I
PREAEZ . QS LA R KiEE AR KRR
24 h JREEFAIH . JRECAIME . s A8 . LA
GFR. IMJRZEZA . EHEE., Hh =, b
& C. IR B2- WokE K ELEF YIS FE X
(P>0.05) o BFMERGERIT AR FH A 25 Lee [
S, WA ZER TG FE X (P>0.05) . W1,

[n (%) B (xxs) BLM (P, Pr) |

TH TAC 41 (n=15) MMF 41 (n=28) yalalak:t P
PER
% 14(93) 24(86) 0.059 0.807
’s 1(7) 4(14)
AR (X)) 9(7, 10) 98, 11) [-0.761] 0.447
W4 1 (mm Hg) 113.5+2.3 116.8+2.2 (0.846) 0.363
&FK)IE (mm He) 73.8+3.0 754419 (0.237) 0.629
T 1(7) 7(25) 1.126 0.289
TAJHR IffL bR 9(60) 13(46) 0.720 0.396
SEE B 2(13) 1(4) 0.324 0.569
K H IR 12(80) 22(79) 0.000 1.000
24 h JRE T (merke) 75.00(51.51, 92.61) 46.19(32.76, 88.82) [-1.581] 0.114
JRETARN (4~ /HPF) 143.00(45.00, 658.00) 196.00(33.00, 545.00) [-0.280] 0.779
I3 FHAE (g/L) 344+19 31.0+1.7 (1.701) 0.199
LALEF (pmol/L) 473+1.6 53.4+2.6 (2.653) 0.111
GFR* [mL/(min - 1.73m?)] 101.9+93 1055+5.9 (0.119) 0.732
MILRZE A (mmol/L) 43+04 48+03 (0.798) 0.377
S P (mmol /L) 6.42(5.36, 8.89) 5.54(5.21,7.45) [-1.147] 0.251
Hh = (mmol/L) 1.39(1.23, 2.92) 1.60(1.00, 2.30) [-0.280] 0.779
MEHEANZE Cme/L) 0.96(0.82, 1.10) 0.91(0.78, 1.11) [-0.472] 0.637
IR B2- Tk (mg/L) 0.13(0.04, 0.50) 0.19(0.08, 0.28) [-0.281] 0.779
SR M(0/1) 12/3 20/8 0.061 0.805
E(0/1) 718 7/21 1.218 0.270
S(0/1) 9/6 20/8 0.177 0.674
T(0/1/2) 14/1/0 19/9/0 3.469 0.063
C(0/1/2) 3/10/2 12/10/6 0.598 0.439
S B < 10 4 7
m 5 12 0.262 0.609
v 4
A% 2

H: a7k Schwartz 23 R S ;

b RAHE; ¢ R Lee [ROM

22 ¥
WBIF 1. 3. 6 MHBEF, KP4 L 24 h JR
FEH. MEAEHA. GFR K i mg B ILm

RGN, SER TR, IBIT 1 A B SRR E
L2 2E X (P=0437) ; BIF3H. 6 A
s TAC 20 W) 2% ff 18 I T MMF 4, 2536580
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JeEE X (49 P=0.017. 0.046) . W3 2,

WA 2H 45 I 5 2% fife A0 G 2% i FR L B9 B R
PRI N RS R Bon Z RG24 X
(P>0.05) , W33,

WAy 24 h JREH . IMTE A& H & GFR K-
2B LR S R R I AR A FERYT 1A B
HEFAERH¥E X (P=0.047) , R¥LLT+#
= (P>0.05) , W 4~6,

®2 WHBILTHOEE (%) ]

L e
SERLHR 427 3(11)

IR NI N 1 3 3(20) 8(29) 0.605 0437
oG i 8(53)  17(61)
SEEER 9(60) 7(25)

3B MR 4(27) 932) 5.735 0.017
ToZzf 2(13)  12(43)
SEARYEE 9(60) 9(32)

6 AT st 533)  11(39) 3.994  0.046
TCZE fift 1(7) 8(29)

x3 BNRERSTEHBILRELEEER
SRR * (1))

2057 i P
I W% N Vi r
TAC A
1 At
St 3 3 1
A 3.699  0.054
TeGE i 1 2 3
3 HAf
Zfil 4 3 1
, 3.112 0.078
TCZ i 0 1 1
6 Jmf
i 4 5 3
, 0.708  0.400
TCL% fitk 0 1
MMF 21
1 Ht
Sl + > 2 1.986 0.159
%R 3 7 7 ’ :
3 At
22 4 9 3
_ 1.249 0.264
T 3 3 6
6 F it
221 6 10 4 0
, 3.627 0.057
TCZZ it 1 2 5 0
e * RERER SR NBUE; a 7R Lee R %

R4 HBE A 24h REBERAEBLLER

[M(st’ P75) 5 mg/kg]
s ] TAC H MMF 24 Z Pi
LR 75.00(51.51,92.61) 46.19(32.76, 88.82) -1.581 0.114
1 AWF 42.74(542,67.25) 37.88(22.22, 69.88) —0.331 0.740
3 AR 6.25(4.80,37.00)  24.02(9.84,44.16) -1.096 0.273
6 AmT 5.00(3.46,18.26)  12.09(3.20,22.14) -0.739 0.460
*®5 EZAMFAEARIEE (x=xs, gL)

Fisf ] TAC 40 MMF 41 FAH P1A

LAY 344+19 31.0£1.7 1.701 0.199

1 AR 414+0.9° 38.7+0.9° 4.208 0.047

3 A 443 0.7 42.4+0.6° 3534 0.067

6 H i} 470+ 09"  458+0.5" 1579 0216

W am GARHEBELAE LE, P<0.0083; bR 5AR4IAYTF 1
AWt HE, P<0.0083,

*6 £KBEGFR BLLE [x+s, mL/ (min-1.73m?) |

i ] TAC 44 MMF 21 FA{& P{H
LA 101.9+9.3 105.5+5.9 0.119 0.732
1 B 122.1+6.1 123.5+4.1 0.037  0.849
3 At 134.7+42"  1334+34" 0052  0.820
6 H it 136.1+44"  1325+3.7° 0370  0.546

H: * R GFR SR Schwartz A TG a /R SAR4]3ELE
{HIb#E, P<0.0083,

A3 RIS A . GFR gk 47 8 &2 I i
Ly HE, BN R R R FRPE (4 3] P<0.001
P=0.015) , X H Greenhouse-Geisser 1% 1E 15, 4%
TN IR R S RO N TR O VAN Bl S SR S S S
P25 5 (4 9 F=63.033, P<0.001; F=5.423,
P=0.025) ; GFR [y B 8] 2% 0 A3 48 if 22 & X

(F=21.534, P<0.001) , 23300 TCEeiT2:7E X
(F=0.000, P=0.997) ; Il # M H. GFR [ 4
SISO s TR] ROV A28 HAE I TGt i X (4
W F=0.466, P=0.588; F=0.261, P=0.811) ., P
R S T N 1R = R = Rk g RN
JER G R, PALRIT 1 AL 3 L 6 ARl
FLLBMHAM L, AT 6 AR SRYY 1 ARbMI L, 22
SYE SR L (P<0.0083) , AW HGHF0
X (P>0.0083) , W35, PILIRIY 3 H &k 6 HHiY
1) GFR 3800 i SR LB I, ZRIA G
FE X (P<0.0083 ), RIITG 24 L (P>0.0083 ),
W2 6,
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ZREVIEEHR, PP EILE S DR 4
MMF A 1 68 JL5E 4525 2 HIEE %, 1 TAC
HAIBILE K.

2.3 ARRM

TAC 4: 1 By B rp s BRIEYS , 1 i e
L WPIRGEEGL, AT AR IR SRR R A 1
FIR TAC 1 JRG s R # . mEmik . iz, Mg CT
PR E] FMEAT 2, 135 1,3-13-D- # S RGN ( G
R ) SAME LRI (GM s ) 142k
ZRIAYE, 2l “EREEMR” , 45T R
PUE R IAYT IR IR TAC, SEARFFEE TR,
Bl A I e v, 45 T S ZE SRR S E I R
B ARG A SRR YY, 1 AR AR
BT I AL

MMF 4H: A 2 G167 2 B v b B e 0 1 e
B, T HURGSRTT IR AR R i

WA RN S A EREF TSI E XL

(P=0.451) .

3 it
IgAN T 1968 4E4 1 ARSI 1, I By
SN TgA 7B/ INER ZR X ) S el i TR Y,
i R 22 3 IR Ry ) & % AR O PR HR It DR s R e v
MR, AIPEA RIRER R AR, TFoTfaE, IR
A TgAN o S Wi R 2 — ", HIR
F 1 >1 g24 h AHEJEE ESRD BRI E ", 4
25%~30% W T 20~25 4FJ5 Al JEJ# & ESRD™,
IgAN P RN S, AR AT R0 iR 7 %
REL L 95 9 i Jie B ok s AE 7% i i B O %L, SR G
F IgAN GEEMHIFI G M E R, B
S EIR PR (CTX) P, B EAT ik
B R G RO AN R Y . AR R B T
HoAl S e MR NG YT 1gAN BIBFSEIRIE . Lin 25 1
W98 & B MMF I697 1gAN AHES T CTX A 5 4 1Y i
WY R A RIVERT ;s s 1 — 00 Meta 20474
7R MMF J397 TgAN LA %™, i TAC &—Fp
FEIAY CNIs, SR 7el . I B A G
G REI AT o Bos RAF T, Rz
T B IEBRIRYT . KREFE RV, TAC BB
BT JLEEXMETG PR B 25 G E B B B o 4 22
B/ hERps B BEFEH T CNIs B9 #PEVE A,

e/ HL N T B D RE IR A% 1 B /N ER G (36
J7, (HTAEARBFIE 2B, TAC A5 55 1 il 53 B 24
NHAE A B 10~100 15 P, R FRARIATT I,
HE UM TAC i 254 i, ARRFEEE F AT Rhyk /b
TAC W RERI N &4, 3F FikE s, TAC B8
Iz W T B /N, 9 & 3 TAC R
FORITHEATE FG LA AE . MEVATE TgAN 25 1521
BRI K2 0 AR, sl TAC A %
2 FA S B I R TG . i B ETET TAC IR
J7 LR R TgAN I R FEBIF 5 sl AT R
55/, B B AT A B B 43 B TAC B2 MM
1697 L 1gAN 7S e tk, BTeid—2 0]
il R A7

A AR TgAN I PR I #7530 P B R
Py, AEAEXT A Fh G 30 70 A VR T SO 4 2%
Z)— [ H AR IgAN SBEAEI2 WG 3 AE N At
J& 2 ESRD™, S ARG B A R g AN HEBRTE S
AT R, TAC K MMF YJREA ROAYT )L R &
P IgAN, {H TAC AL B2 A5 UL T MMF 48
PIANTRYT ALAETR YT 1R 24t 2 el /D PR 3R 1 A9 4
i, UHE TAC A, HBMIAT FREAREST
Giit=A7 o X GFR W52 Jy i, 45 WL A5
GFR A FHL A, KU JCEILH B GFR
SRR, RUIPIRNGST I 0B DI Re ) o i
SO, TEIRYT IR AT O B DD RB AR AE o X4 B A
G A TC R A ER LAY B e AT LA, S5 R R
PSS X, BIARHESE R GEIE S 25 Y
IS B R B AR Z R IR, B
SR g5 3 I R AT RS AT AR 9 ARG N S2
HERR T8 HARYE IgAN, HABRFEREAR RN, Bl
ViR B, R REAS HH 249 03 T A0S B R
PRI RO R o BV A MMF 416 1 B2y
JEE Kk, TACHMILEILE %, BT TAC 41°F
YRt E) B S T MMF 40, i ik — A 3 K fifi
Vil [ A TAC WYL, 734k, ABFGEH
WL F () AN B R N 32 B P I B s . T B IE A
T N ECRE G, PN BN R Rk A R 22 IR TG
Gt E L, R, TAC 42T
AEFERAAS, HIRRENE, BT drh
el SCHRARE TAC H LAY 2 Rl S 30 A g AR
E AR 2Bk P, (RO R R AR SR S0, %
&S REA /N HLRE TR ] 8 464 2
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