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[(HZE] BB A A (tacrolimus , TAC) 5 %% B3 B2 i (mycophenolate mofetil , MMF )
TEMEIR PE 1gA B 95 (1gA nephropathy , IgAN) LB IR IRIT 3% . Ak MEIAYE [gAN B2 WiE X
Jo A R - B R RS (RAS) BHIB Wl i i R 7 SHiR YT e R B KE & A
JR(=50 mg-kg'+d™) o TG BT FEVC LDy vk, Il B M B B 2012 4F 1 H 1 H 222016 4 12 H
31 H 76 AR K XA B5 B A7 B 5 A 12 I T TeAN B9 8L 76 1), AR IE IR YT 07 88 B L
TAC 41 (38 5] ) Fi MMF 21 (38 1] ) , LA 9 4 24 h JR 7 A 4% (24hUP) | I35 11 25 11 (Alb) | 1fiL %5 WL
BF (Ser) L& FRIE (UA) (IIBE (Glu) AN R RV R ARG 0L LA Y7405 . &R WA A M 4E
W PRSI L A BB NER BB R (eGFR) (24hUP  JRZT AN (U-RBC) Ser, Alb \BUN |
K1) B R R i (AST) T 2 R 7 S lF (ALT) |« Glu B2 Jog B 2F 40 180 it ) 4 2 3000 1 300 i 47
K H R JE e wp IR YT Ll 22 R R G E L (B P> 0.05), AL B FEBA T e, H
2534 AR, PR 8L 24hUP BB A H I W BEAR, 2 R A4t 22 B L (3 P<0.05), HTE3,
6. 12 H B} TAC 41 24hUP # & E I F MMF 41 (] P <0.05) . TAC 41 Alb 725 1 41~ H J5 Bl %
FLMEW B F (P <0.05), 1 MMF 2175 245 3 4~ H J5 0 & 5 (P < 0.05) , HiAf TAC 41 Alb 77
1.3.6 A W55 T MMF 28 (24 P < 0.05) , 76 124> A I P20 Alb 22 5% B4 it2% 8 L. TAC 41
BERMR TLEMERLAFEAHLINA RS MMFAZEF ARSI ¥E X (B P<
0.05) , {FLBif 177 J 1813 43 9% fift % (B 7 Bof i 02 R %6 J B0 R R D AL 1) 22 R E e i 7 L (3
P>0.05). HrtTAC 417 6 4~ T B ik 1) 55 KA 8005 (94.7% ) | 1iii MMF 21 A€ 12 4> J B3k 3] i K
FRUER(684%) , A4 G F B X (x*=8.756, P=0.003) . WA K KW K AR ER TS
Pt L (15.8% H 21.1% , x’=0.350, P=0.554) . {H TAC #HAEIEYT 3 H B LA = T MMF 44,
ZRH G E X[5.02(4.72,5.22) mmol/L H. 4.42 (4.19, 5.07 ) mmol/L, Z=-2.745, P=0.006]
518 TAC 5 MMF IG97 MEVA P IgAN S IRAGS RAF B9TR YT ROCR | {H TAC 4 55 PRk 3 22 i K7, H
3 =
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[ Abstract ] Objective ~ To observe the clinical efficacy of tacrolimus (TAC) and
mycophenolate mofetil (MMF) in children with refractory IgA nephropathy (IgAN). Methods The



b

A B T 2 5 2020 4F 4 H 25 36 %55 4 1] Chin J Nephrol, April 2020. Vol. 36. No.4

diagnosis of refractory IgAN was defined as urinary protein level = 50 mg -« kg™« d™" after treatment
with renin - angiotensin system (RAS) blocker and prednisone. Following the case - control matching
method, 76 children with renal biopsy diagnosed as refractory IgAN in the Jinling Hospital from
January 1, 2012 to December 31, 2016 were retrospectively selected, and the children were divided
into TAC group (38 cases) and MMF group (38 cases). The 24 h urinary protein quantity (24hUP),
serum albumin (Alb), serum creatinine (Scr), serum uric acid (UA), serum glucose (Glu), adverse
reactions and treatment effects were compared between the two groups. Results There were no
significant differences in the age, sex ratio, blood pressure, estimated glomerular filtration rate (eGFR),
24hUP, urine red blood cell count (U-RBC), Scr, Alb, BUN, aspartate transarninase (AST), alanine
transarninase (ALT), Glu, pathological Oxford classification, and the proportions of big - dose
methylprednisolone treatment before using immunosuppressants between the two groups (all P > 0.05),
and they were comparable. From 3 months after treatment, the 24hUP levels of the two groups were
significantly lower than those of the baseline (all P <0.05), and the 24hUP levels of TAC group were
lower than those of MMF group at 3, 6 and 12 months (all P <0.05). The Alb level of TAC group was
significantly higher than the baseline value from 1 month of treatment (P < 0.05), while the Alb level in
the MMF group was significantly higher from 3 months of treatment (P < 0.05). The Alb levels in the
TAC group were higher than those in MMF group after 1, 3, and 6 month of treatment (all P < 0.05),
and there was no significant difference in Alb level at 12 months between the two groups. The total
effective rate, complete remission rate and ineffectiveness rate of the TAC group all showed significant
differences with the MMF group from 3 month of treatment (all P < 0.05), but there was no difference
between the two groups during the follow-up period of partial remission rate, point recurrence rate and
cumulative recurrence rate (all P> 0.05). The TAC group achieved the maximum effective rate at 6
months (94.7%), while the MMF group achieved the maximum effective rate at 12 months (68.4%), and
the difference was statistically significant ( x’=8.756, P=0.003). The incidence of adverse reactions in
two groups had not significant difference (15.8% vs 21.1% , x’=0.350, P=0.554). However, the blood
glucose of TAC group was higher than that of MMF group in the third month of treatment, and the
difference was statistically significant [5.02(4.72, 5.22) mmol/L vs 4.42 (4.19, 5.07) mmol/L, Z=-2.745,
P=0.006]. Conclusion Both TAC and MMF in the treatment of refractory IgAN result in a good
treatment effect in children, but the TAC reaches the response level faster and the response rate is
higher.
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IgA 5 %4 (IgA nephropathy , IgAN ) VE Sy — Fl i
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fl 3¢ % W] (tacrolimus, TAC) J %5 By W& Wi
(mycophenolate mofetil, MMF ) YE Ay [t % 5 AU %) 4
AR, A B 5E B R B E 52 W TR YT
IgAN (5728 B AFe ™, (B fa] Fofr G 35 410 1) 590 28R B G
ITCE W o AWFSE B 7E L TAC F MMF 6 47 X
AR IgAN B Y7 R, S MER P TgAN A 22 410 1l 5] 79
TS BB K

MEREFHE

—  WFRX S

A HIF 5T Sy B s )M 5, B ST S
20124F1 A 1 HZ 2016 4F 12 J 31 H 75 R IX
S BEAT B ISR 2 N MEIR PE IgAN 9 R L. A
IR M IgAN B2 W SUN « FE BB RAS BHW 57 A b
KSR T ORI e AR N REREAIR(=
50 mg- kg - d™)E HEBRARME « I R TR 425 %)
ARYIRIT 25 W3 5 R RS SR N 2 A
JPHAMMEENIS R EEN ., IR TET N
TAC+ 1k JE (prednisone, PDN) 21 (TAC 41 ) &
MMF+PDN ZH (MMF 41 ) , 45 {9i] 11%) 355 435 3 A o 461 %oF
R DT E 77 9% , VG B b 1R £ 955 () 01 B 30 A I AR %
LS8R DL SRS PR SRR bR, S A 76 191 IgAN
BILAT S bR e, W 1, B 5 KW B2 W
WIS 22 56 3 A B B L RS W . AR
I8 AR A R R IX M B BE 1S B B 4 i
(2019NZGKJ-319)

N RS

LG R %Rl . LU TAC 5 & MMF §i i )5
— YRR A B R BIE g 2k WA R OILI TR % R o
(1) — B ek AR I PRI 04 (SBP) L &F 3k &

Fo

TgA P L

2012—2016 4F A Bt
WK IS 5K TeA W -
Jpi L 393 91 T

(DBP) %5, (2) 5280 S AG A « I H B R H R L IR
g (UA) . I WLEF (Ser) | i R 2 0 (BUN) A 555
/NER JE 5T % (eGFR) | Il A 2 A (Alb) | JH [ P
(Chol) . = BEH W (TG) . IN A MR 2 M (ALT) . K
174 S R e 2 I (AST) I B (Glu) .24 h JREEH
i (24hUP) R4 (U-RBC) % .

2. 9 BT ORE B0 K bR AR 94T HE | PAS,
PASM Az Masson %t {0, , Y655 T WLESH /NER B /NS
Qe 6 JoT 0045 95 A8 A7 0, IF AT A 4 R B R R
Y M3 AR (M) B0 N3 A (E) 9y Bertk g4k
K3 (S) VB /N 25 4 /18] BT 45 4 Ak (T) ok H ik
(C),

3.3RIT % (1)TACHL: TAC 0.05 ~0.15 mg-
kg d™, BE 12/ IR, AERFR MR BEEAE S ~ 10 pg/L,
PSR IT 6 A J5 % Wk 4R, B3 H
25% , MITHE 12 ~ 244~ H . (2) MMF 41 : MMF 20 ~
30 mg- kg - d”, AR FUIR , AR 44 W FE#E 2.5 ~
40 mg/L, FERM4~6 1A, FRAEFHE3I~6
ASHID 10 mg- kg™ - A EFFIRYT, BT RE 12~ 24
DA o PR 53 B EE G /N5 & Ik JE A 0.5 mg -
kg - dRYT 8 A, i B 2 R 5 me, H A

4. BEUT T FEH A 13,612 H
T 12 Vs, 0 5% Bl 5 B £ 3% 1Y 24hUP |, Ser, Alb
eGFR ,ALT \AST ., Glu K AN B0 2546 F5 o

5. G E X : (1) <16 % JL # eGFR %
Schwartz 24 2 : eGFR[ml » min™ - (1.73 m’)"|=Kx &
(em)/Ser(pmol/L) o A K AE R H L < 2.5 ke,
K=29;0~2 % /N, K=40;2 ~ 16 ¥ 4 1% , K=49;
2~13% 1% ,K=49;13 ~ 16 ¥ H 1% ,K=62, >16
% )L # eGFR 3% CKD-EPI A : eGFR=ax(Scr/b)'x
(0.993)7% , o a AR HEPE 5 5 A Fh 43551 R FH A [

2 BT 2 4]
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BUE , BN a=166, P a=163 ; HA A R4 Pk
a=144, B a=141, b MM 1A 5] 5300 >R A
M E , 27k b=0.7, 5 1 b=0.9, c W F 5
Ser fH /KPR ARV EUH , % 1 < Ser<0.7 mg/dl I}
¢=-0.329, Scr > 0.7 mg/dl i} ¢=-1.209; 5 1 : Ser<
0.7 mg/dl i} ¢=-0.411, Ser> 0.7 mg/dl i} ¢=-1.209,
(2) & I - 2 MR A T A= 2040 (WHO ) b, Ui 45
J& =130 mmHg Fl (5 ) &7 5K Hs =80 mmHg 5 {ii JH
R FE 25903697 o (3) WP aR 2 AT =i 1 - BB
N 58 4 2% f# (complete remission, CR) Fl 3K 43 2% fift
(partial remission, PR) . CR E XK Ser K fit Alb 1F
WOREHEAET 03 gd;PREXHREAT
k% = FLAfE 50% , Il Alb > 30 g/L, § HREAN &4
Ser FRESRRE . R IRE AT B/ TR
50% , 8, Scr K FTHE 50% LA b o SRR = (58
LR NEL + T G i NEO 1 AEx100% .

=Gtk

K FH SPSS 24.0 A AT Gt 3 by o TR B
B G IER R x s W FOR , PIdLIA] H iR
FHIRASEFEAS ¢ K 36 s ANAFA A A R M (174,
3/4) AR w , P41 E] R H Wilcoxon B FAS:
5o M BORLR GBI () il iR, oY PR L
KR 7 KL 56 3 Fisher K5 B R %, A )7 5EREEL
R Wilcoxon FR A 5 . P <0.05 M0 22 % A4
St X

g R

1 R4 R A HE 2 8 s . TAC 4 55 1% 24
), Lo VE 141, 84 (15.37£1.73) % . MMF £ 35 4
1891, 2o 20 191, 4F % (14.40+3.05) % . PH4L R
) AE % P 3 HE | ifil ) L eGFR . 24hUP . U-RBC . Ser
Alb \BUN \AST . ALT . Glu %% B 4= He 43 %0 i FH %
38 I 1) 350 T A7 R 2 R Uk e TR IR T EL ) 22
S TG E (B P>0.05) A0 b, W& 1,

29897 VAR N P ALIG IR 48 A LA . 2534
A, W4 L 24hUP 338 3L 40 (H B W R A, 22 5%
A E (¥ P<0.05), HAE3 6,124 A}
TAC 41 24hUP ¥ i I T MMF 4 , 22 51 i it
EX(HP<005), T Alb, TACHAEHZ 1.,
3.6 12 AW AR LEME A m (B P<
0.05) , Ifif MMF 4178 J1 25 3.6, 124> H A R 464
BEINE(HP<0.05), i TACH AIbTE1.3.6

R P EILSEL A A

i H TAC 4 (n=38) MMF 2 (n=38) P
AEHE (%) 15.37+1.73 14.40+3.05 0.091
Bz (1) 24/14 18/20 0.171
155 L[ $51)(%)] 5(13.16) 5(13.16) 1.000
SBP(mmHg) 118.92+10.32 117.03+10.98 0.441
DBP(mmHg) 72.63+7.18 74.03£6.51 0.378
eGFR 109.12+23.20 103.58+26.96 0.340
U-RBC(1/HPF) 5.5(3.0,9.0) 3.0(1.0,15.8) 0311
24hUP(g) 2.18+2.82 2.64+2.34 0.438
Ser(pmol/L) 65.08+24.64 66.26+27.15 0.164
BUN(mmol/L) 5.77+1.50 5.42+1.14 0.311
Alb(g/L) 36.92+9.23 34.29+7.18 0.170
AST(U/L) 20.15(17.25,2.75)  22.50(17.50,28.00) 0.774
ALT(U/L) 16.00(12.00,24.00) 18.75(12.75,32.75)  0.294
Glu(mmol/L) 4.74(437,522)  4.77(4.35,5.15)  0.833
2R S 70 (141
MO/M1 35/3 34/4 0.696
EO0/E1 26/12 24/14 0.634
S0/S1 26/12 21/15 0.479
TO/T1/T2 31/5/2 31/4/3 0.957
Co/C1/C2 18/18/2 14/20/4 0.288

S P 15(39.47) 20(52.63) 0.250
BT (%)

: TAC: fib 58 B2 W] s MMF : 55 [ % 5 ; SBP: U 45 & ; DBP: &7 5K
JE 3 eGFR : Al 53 /N ERE 3, B 24 ml - min™ - (1.73 m*) " ; U-RBC:
PRET A M 1145 ; 24hUP : 24 h BREE 11 4k 5 Ser: LU ; BUN : Il IR
Fs Alb s I EE 15 AST s KA SR 55 20 5 ALT - 9 20 IR 5% 2l ;
Glu: I 5 25 5 B 43 700 2 B8 SR (9] 5 B I 2XBR B i B A6, 3
R G IES R v £ s B E R, A EIES 010 R
M(1/4,3/4) B X Fm

A H I E T MMF 2H (3 P < 0.05) , 76 12 F i
HAbZR LG IR L, TACHTERIT3INTH
Bf I B% & F MMF 4, 2 F A g it % 8 L (P<
0.05) . 4% U-RBC.AST . ALT /% Scr 7£ Wi 41 [a] %% Bif
[ 2R TGEIFE L, WE2,

3. AT AL LA s TAC 4H Y A 80K 8 2 5%
fRFRIMFARZLI N RS MMFA =54
GiitekE (P <0.05), {HKE 7 1a] 9 21 (] 35
SRR VIR AR R B R RITE EEERT
Git#FE L (¥ P>005), HoTAC H7E 64 H
A 3k B B K AT 0% (94.7% ) | Tiii MMF 4076 124~ H
A3k B B R A AR (68.4% ) , 2 R A B it %8 L
(’=8.756,P=0.003) . W.#3,

4, RE R TAC L2 451 # L H B A 7
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Fz2 PIARILIBIT VENIRIRIE b L 3 PILLR LA BT R ST R R
kb TAC41(1=38) MMF 41(e=38) KT MCEL MNP e P
24hUP(g) (n=38) (n=38)
01H 2.18+2.82 2.64+2.34 ST RS 1](%))
177 1.64+1.92 2.15+2.79 1A 11(28.9) 8(21.1) 0.623  0.427
31MA 1.14+1.00™ 1.17£1.32" 3H 32(84.2) 16(42.1) 14476 < 0.001
611 0.460.53" 0.5120.60" 641 36(94.7) 22(57.9) 14268 <0.001
1294 045:041" 0.6420.33" 1241 36047)  26684) 8756 0.003

U-RBC(1>HPF) s 4 SRR (%))
01~H 5.5(3.0,9.0) 4.5(1.0,15.8) Y $Q11) 3(7.9) 5657 0103
195 >06.0.7.2) 40(1.8,7.2) 34H 24(63.2) 8(21.1) 13.818 < 0.001
31MH 5.0(3.0,7.0) 4.0(1.0,7.2)
oA 5.00.8.70) 15 7.0, 61H 34(89.4) 15(39.5) 8.491 <0.001
A 45(30.72) 3.5(10,7.0) 124 A 34(89.4) 23(60.5) 8491  0.007

Albg/L) TR 19 (%))
04~A 36.92:9.23 34.29:7.18 11 3(7.9) 3(13.2) 0.711
1A 41474812 35.7946.97 31MA 8(21.1) 8(21.1) 1.000
34H 43.47+6.42" 39.70+5.50" 6411 2(5.3) 7(18.4) 0.153
61 A 45.58+5.96" 42.37+4.86" 1244 2(5.3) 7.9) 1.000
124/ 46.4124.23" 45.954+3.84° TR B (%)

AST(U/L) 14 H 27(71.1) 30(81.6) 0.632 0427
0 A 20.2(17.2, 2.8) 22.5(17.5,28.0) 34 H 5(13.2) 21(55.3) 14.966 < 0.001
141 18.0(16.1,30.0) 20.0(16.0,26.5) 64 H 2(5.3) 15(39.5) 12.806 < 0.001
31 H 19.0(14.8,24.8) 19.0(16.4,25.5) 124 H 2(5.3) 11(28.9) 5151 0.023
61H 20.6(15.0,25.0) 19.0(16.8,23.2) 7 5 11(%)]

124 A 21.0(16.2,28.0) 20.5(16.2,23.8) LA A 00) 000)

ALT(U/L) 3MH 1(2.6) 1(2.6) 1.000
01H 16.0(12.0,24.0) 18.8(12.8,32.8) 6 H 2153 126) 1000
1A 19.1(12.0,32.0) 23.2(15.0,38.2)
3MA 19.2(11.0,35.2) 24.0(16.0,37.5) 12 /'fﬁ 26-3) 129 1000
61~H 17.8(13.0,39.2) 22.0(14.3,28.8) R E RG] 5(13-2) 37.9) 0711
124 A 20.0(10.0,37.5) 17.0(12.0,30.5) 12 TAC: At 58 55 5] s MMF : 55 B0 R B 5 a - R 45 1 GE i ik 9 45

Clu(mmol/L) 3k R FH Fisher $ A HE % 0, oM 4t Hr;j\u/{ﬁ
0~H 4.74(4.37,5.22) 4.77(4.35,5.15)

114 4.78(4.28,5.10) 4.56(4.34,4.88) 3L BLE /NE T REZ 161, 1 BB LA I TE L
34 A 5.02(4.72,5.22)" 4.42(4.19,5.07) TE I IR s MMF 20 2 1) 6 L HS PRF D BE S8, 1 9]
61~H 4.99(4.70,5.24) 4.63(4.34,4.91) LA A B AR 5 0 L B e . DL F R

Sl(ij’jm el St JUTRPAEAT IR R B RLAEAR K 9 oAt LI
01~H 65.08+24.64 66.26+27.15 ANRRRE B 29 IR o PHALAS BB R %
I/I\H 64.50+24.43 64.26+29.46 ttﬂ %ﬁ‘%%‘H‘MﬁX( 158% Hﬁ 2 1 . 1 % 5 )(2:0.350,
34A 63.22:24.55 61.5324.58 P=0.554) ,
61H 64.25+26.92 61.82+26.02
124-H 63.09+22.57 62.47+29.37

1 : TAC : b 38 53 7] s MMF : % 3 FR i ; 24hUP : 24 h JR 2 [ &
U-RBC: FRET 40 11555 Alb : Il P28 1 5 AST : K4 SR 5% S il
ALT : 74 % B2 6 2 18 5 Glu « LW 5 Sor s I JILET 5 315 ¥ RHT & IE &
AR A x £s B FR , A A IES 1R A M (14, 3/4) B30
For s S54RI R (04 H ) AL, P < 0.05; 5 MMF 413657 [
i i 5 L%, P < 0.05

it

TgAN (19 BLAA S i AL 73 B W, S e HIL Al 5
AT IS H AT JE e U, I PR L 22 5% HIRE B it
PER I A A 1R SRR T XA TR TgAN . RV
TAC 5 MMF 5 REfe v 8 LS DI RE R S, Iz iR
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PR B H0E 2 5 Jik s A8 4 Ji (L 5L AR IR o £ 92 417 41
FIBE IR BN BB ITRCRA T E 18

TAC J2& — P45 I8 bt 25l 12 1 000 ) 550, L A5 40
Tl PE R S T 4L PR . TACFEXEIR PE B
ZRA R AR T HLAT B ) B PR AR LA L
TE IgAN IR YT H i A il . AR 5T 45 R /R TAC
FEVRIT 120 H 5 SR 0% 8 94.7% , 5 Wan 557
B By 83.5%AH 24 , {0 & T Hu S5 412 5E /Y 73.5%,
XA fES Hu S8 TAC ML ZVR FEHEHITE 4 ~ 6 e/,
MFRATT S Wan 555U E PR BE 42 I TE 5 ~ 10 pg/L
A, XA IR AT R il A 10 i 25 R B Y o
BRI TE PR R 0 2 VR R RE 5 1R AT
PR 5 TG 5 55 2 L 9 AR T A I P I 2 v
Al RETCVE B R 4P i R R VEH . TACIRITHY
G, EEON R RN A S E B iE NS
PO A S0 M FEARWES T TAC A R
N R HE RN 15.8% , Forf 2 48] s L3 30k i Y .
BETE o R AE TAC AT LLGE 1o B ) 4 6 ) 7 =X
6 I B 241 1 7 Tl 4 g F D /0 g B 3R 430, DA
T 7] BB & 0 8 M IR T, & S EORE PR
iE R B, AR, RERILEMZ 3 A
A TAC 2H 9 IfiL B8 /K SF- 55 MMF 20 5, HL22 528 4e it
RS AHX RN 2 A 25 6 A HBERIZR 22 0 3
P, PR It AR KT 7E 12 4 H 3657 2 A R e
(o 3490 L B0 AT 58Pk B B /N 405, e 2 )
FBOLTE H BB /N TR A2 45 I [A) BR A I 24
FE a5 (458 13 we/L AT 1T ug/L) , BEARH &5
B /NE D REVK S IR, PR LD N 5 S i
WRER HiE R R, 25 Db, TACIRIF MEIR T
TgAN S LA AR X 22 42 11, (5L T5 25 D) W 245 4 vk 138
AR AP 55, 2 JHPRAL ' Thie

H2EH P TAC TE [gAN Hh [ [ /R il
REVY S o giE S AE S e LI g L] 32 2 2
T R T 20 B AE DG ik R R ] e ™
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