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Effectiveness and Safety of Mycophenolate Mofetil versus Cyclophosphamidemofetil in the Treatment of Lu-
pus Nephritis: A Systematic Evaluation

LIU Qian"*,ZHANG lJing',LU Ke-peng"*,LIN Li-min"*,JIN Yan-jie"*, SONG Hong-tao' (1.Dept. of Pharmacy,
Fuzhou General Hospital of Nanjing Military Command, Fuzhou 350025, China; 2.School of Pharmacy,
Shenyang Pharmaceutical University, Shenyang 110016, China; 3.School of Pharmacy, Fujian Medical Univer-
sity, Fuzhou 350025, China)

ABSTRACT OBJECTIVE: To systematically evaluate the effectiveness and safety of mycophenolate mofetil (MMF) and cyclo-
phosphamide (CYC) for lupus nephritis (LN), and to provide reference for evidence-based reference for the clinic. METHODS:
Retrieved from PubMed, Medline, Cochrane Library, EMBase, CNKI, VIP and Wanfang database, RCT about MMF in the treat-
ment of LN were collected; Meta-analysis was conducted by using RevMan5.0 software. RESULTS: A total of 9 RCT were includ-
ed, involving 846 patients. Meta-analysis showed that remission rate [OR=1.72, 95%CI(1.12, 2.62), P=0.01] and complete re-
mission rate [OR=1.66, 95%CI(1.12, 2.46), P=0.01] were significantly higher for MMF than for CYC; there was no statistical-
ly significant difference in death rate between CYC and MMF [OR=0.72, 95%CI(0.38, 1.35), P=0.30]. The incidence of irregu-
lar menses in MMF group was significantly lower than in CYC group [OR=0.36, 95% C1(0.17, 0.74) , P=0.005]. CONCLU-
SIONS: MMEF is superior to CYC for the treatment of LN but its safty is lower than CYC. Due to low-quality and small-scale of in-
cluded studies, more high-quality and large-scale RCT are required for further validation.

KEYWORDS Mycophenolate mofetil; Cyclophosphamide; Systematic eraluation; Therapeutic efficacy; Safety
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Tab 1 General characteristics of included studies

(e il Tt %Ki itk @R
RFIEN e XL 1% BE i
Appel GB™(2009) 370 MMF 3 g/d, [, S AT MR FHE ) 60 me/d, TR BT P 83CHRIE CYC 0.5~1 g/m?, B A LU BIRIATE, 3 3 Lee RAZIN~V DD

TAH JTRA6A
El-Shafey EM"(2009) 47

MME 1 g, FIIR, bid, 58 A48 12 60 mg/d, KR 4~6 7, 7~8 A1 &8k
40 mg/d, J5 DA% 2 UGS mg 2 20 mg/d, J5 LA 2 R 2.5 mg i & 12.5

M ERRRAL RN 6
CYC 0.5~1 g/m B JT Ly, Bk TE 8y 8
IR, FTEN 6,

Lee RN DR

mg/d, [FLME4 2.5 mg BRI 5~10 me/d. TFRNOMH

Koo HS"(2011) 71 MME I~15 g/, [k, bid SRR 12404,

e

CYCO05 g/ml.%ﬂ VIR, Bl , [ 45 3 Lee ML~V
TR IR TR 1 mg/kg, 6~124

SRR S T DL SRR Jg T o

Ginzler EM™(2005)

Ong LM"(2005)

Wang ]"™(2007)

Contreras G"™(2004)

Chan TM™(2005)

Li X™(2012)

140

54

20

40

04

40

MME 1 g, R, bid, 58 69K T 60 mg/d, 1R 4~6 &, 7~8 Bl
40 mg/d,ﬁuﬂﬁwﬁ“ mg?}ﬁﬁ 20 mg/d,]ﬁUﬁZ J 6 2.5 mg?)ﬁﬁ
12.5 mg/d, JGLAE 4 J0 2.5 mg B AERFIE 5~10 mg/d. J7REN 64T,

MMEF 1 g, [T, bid, 3% F9F J 60 mg/d, AR 4~6 i, 7~8 F A B 20
40 mg/d, J5 PIEF 2 I S mg I 2 20 mg/d, f5 A4S 2 K 2.5 mg & 12.5
mg/d,)ﬁu‘uﬁwﬁZ.S mgﬁf&%ﬁ“i5“lo mg/d, STEN6AH .
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Tab 2 Quality evaluation of the included studies

L Mg Feili Btk sy
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Appel GB"(2009) & & 1/2 & A
El-Shafey EM"(2009) = N 4/4 = B
Koo HS"(2011) o ONEE 12 B B
Ginzler EM"(2003) £ 7 0/0 & A
Ong LM"(2005) & & 21 & A
Wang J”(2007) = = 0/0 = A
Contreras G™(2004) £ N2 0/0 2 B
Chan TM™(2005) 7 AR 0/0 = B
Li X"(2012) & & 0/0 & A

2.3 Meta D4R

231 MR TROCHIRIE T fRe 1 426 i
LG AE R G E R R (P=0.54, 1°=0) , >R F [ 234
DAL HE DL 1. Meta 4347 45 5 /R , MM A8 B2
JR I EIRIT LN R 5 T CYCBEA B 2 i & [RR=
1.72,95%CI1(1.12,2.62) ,P=0.01],

Experimental Control Odds Ratio Odds Ratio
Study or Subaroup _Event otal Ever ota M-H, Fixed, 95% ix
24.2remission
chan 2005 32 33 30 31 0.8% 1.07[0.06,17.83) A
Eid 2008 14 24 12 23 42% 1.28[0.41, 4.08] -1
Ginzler 2005 37 il 2 63 83% 2.49(1.24,4.97) -
KOO HS 2011 10 20 28 51 6.4% 0.82(0.29,2.31] o
2012 15 20 12 20 24% 2.00(0.52,7.72) I B
ONG 2005 " 19 13 25 38% 1.27(0.38,4.22) -1
Wang 2007 6 9 3 11 07% 5.33([0.78,36.33) T
Subtotal (95% C) 196 230 26.7% 1.72[1.12,2.62] id
Total events 125 119
Heterogeneity. Chi*= 5.03, df= 6 (P = 0.54);, P= 0%
Test for overall effect Z= 2.50 (P = 0.01)
2.4.3 complete remission
Appel 2009 16 184 15 180 11.3% 1.05[0.50,2.19) e
chan 2005 24 33 23 31 53% 0.93[0.31,2.82) e
Eid 2008 6 24 5 23 31% 1.20(0.31, 4.65] h —
Ginzler 2005 16 7" 4 69 26% 4.73[1.49,14.97) .
KOO HS 2011 9 20 9 5 4.8% 1.38(0.48,3.93) ‘_
2012 9 20 B 20 27% 1.91(0.52,7.01) T
ONG 2005 5 19 3 25 156% 262([054,1272) I e
Wang 2007 4 9 0 11 02% 18.82(0.85 414.97] T
Subtotal (95% CI) 380 410 314%  1.66[1.12,2.46] L d
Total events 89 75
Heterogeneity: Chi*= 8.78, df= 7 (P = 0.27); F= 20%
Test for overall eflect Z= 2.51 (P=0.01)
2.4.6 ESRD
Appel 2008 7 184 15 180 11.9% 0.44(0.17,1.09] -/
chan 2005 0 33 2 3N 21% 018(0.01,382) ¥ —
Contreras G 2004 1 20 3 20 23% 0.30(0.03,3.15) -1
Ginzler 2005 4 il 7 89 55% 0.53[0.15,1.89) /1
KOO HS 2011 4 20 1 51 0.4% 12.50(1.30,120.08] EEEEEne——
ONG 2005 1 19 2 25 13% 0.64 [0.05, 7.62] - 1
Subtotal (95% CI) 347 376 234% 0.62[0.34,1.12) @
Total events 17 30
Heterogeneity: Chi*= 8.42, df= 5 (P=0.13); F=41%
Test for overall eflect Z=1.57 (P=0.12)
24.7 death
Appel 2008 9 184 5 180 38% 1.80(0.59, 6.48] T
than 2006 0 33 2 31 21%  018(0.01,382) ¢ —
Contreras G 2004 1 20 4 20 31% 0.21(0.02,2.08) I
Eid 2009 0 24 1 23 12% 031001,791) ——— [
Ginzler 2005 4 7 8 63 62% 0.4610.13,1.59) I
KOO HS 2011 1 20 3 s 1.3% 0.84[0.08,8.61] N —
ONG 2005 1 19 1 25 07% 1.33[0.08,22.78) S A—
Subtotal (95% Cl) 371 399 185% 0.72[0.38, 1.35)
Total events 16 24
Heterogeneity: Chi*= 5.50, df = 6 (P = 0.48); F= 0%
Test for overall effect Z=1.03 (P = 0.30)
Total (95% CI) 1294 1415 100.0% 1.26 [0.99, 1.59] o
Total events 247 248
Heterogeneity: Chi*= 38.61, df = 27 (P = 0.07); F= 30% yra— P

Testfor overall effect: Z= 1.90 (P = 0.06)
Testfor subaroup differences: Not apulicable

1 FEEEEME TEEME LT X ESRDALEEN
Meta 53 HT 7R ¥k &

Fig 1 Forest plot of Meta-analysis of remission rate, com-

Favours experimental Favours control

plete remission rate, the incidence of death and ESRD rate
in 2 groups

2.3.2 SERZEMRA 8hICHKIRIE T 58 & i gk
790 R W gE S5 SR B o T2 R P (P=0.27,1"=20% ),

TEZD; 20144555 25 45 36 1]

K FH B B RV R A, TEOLIE] 1o Meta 20 Hr 45 SR 2R , MMF
A WE R MR IRIT LN 58 2 R R 25 T CYC HRA M
i [RR=1.66,95%CI(1.12,2.42),P=0.01].

2.3.3 FET-HE TRICHRIRIE THET R IR 770 il
WF5E 45 8 L Ge it 24 5 Btk (P=0.48, 1°=0) , 2% F [ & 300
FEHL AT, FEULE L, Meta AT 25 R BN , BHZHAET R 422
SIGE 7 X [RR=0.72,95%CI1(0.38,1.35) , P=0.30].
2.3.4 ESRD KA% 6% CHkHRIE T ESRD KA A7
I 723 Bl fB A WEIE A5 R B Gt 5 i (P=0.13, [*=
41% ) , R JH T E SN A AL AT, T ILIE Lo Meta /Wi 5245 1
o, 4L H ESRD B A R A2 R 52 E L [RR=
0.62,95%CI1(0.34,1.12) ,P=0.12].,

235 BHIigEfEtr D24 hIREFAASbE . 3R SCHkIGE T
24 h PRAE (A A RS0 Sk 109 il iR 3, WIFST 25 5 1A e 5 12
SR (P=0.15,1"=48% ) , >R [ 2 ROw B 43 B, 1 DL 1]
2. Meta ST 45 R, AL LR 2 R LG22 X [MD =
—0.24,95%CI(—0.85,0.38) , P=0.45], QILIHNEF. 35550
kR TE T LETS 0, H 199 () R 3, BF ST 45 R ] e S 2
ST (P=0.77,1"=0) , 2R I 8 52 R0 488 78 43 A, o L 1]
2. Meta W5 R, 4L LR ZE R A 248 X [MD=
—0.02,95%CI(—0.19,0.15) ,P=0.81]. @F/NekIEidH. 1
s SCHRFRTE 1B /INBR 8 i K™, 3 39 (9 i 3, i 3 45 SR ) B4t
T2 5 M (P=0.33) , 2R FH [ 5 000 A 8 43 A, 3 DL IR 2.
Meta 53 TS A WoR , WAL b A28 B G0 i LMD =9.36,
95%CI(—9.45,28.17),P=0.33].

Experimental Control
Mean D_Total Mean

2.1.1 proteinuria

Eid 2008 13 16 20 -1.37 1 19 37% 0.07(0.76,0.90]
Ginzier 2005 -1.6 3 71 -143 33 69 24% -0.17(1.22,088)
Wang 2007 -335 224 9 14 19 " 08% -1.95(3.79,-0.11]
Subtotal (95% CI) 100 99 6.9% -0.24(-0.85,0.38]

Heterogeneity. Chi*= 3.85, df= 2 (P = 0.15); = 48%
Testfor overall effect Z= 0.76 (P = 0.45)

2.1.2 serum creatinine

Eid 2008 296 276 20 -312 241 19 1.0% 0.16(1.46,1.78)
Ginzler 2005 01 046 71 01 061 69 80.6% 0.00(0.18,0.18) |
Wang 2007 071 066 9 053 033 11 116% -0.18(0.650.29)
Subtotal (95% Cl) 100 99 93.1% .0.02(-0.19,0.15]

Heterogeneity: Chi*= 0.53, df= 2 (P = 0.77); = 0%
Test for overall effect Z=0.24 (P = 0.81)

214 eGFR
Eid 2008 2934 272 20 19.98 3236 19 0.0% 9.36(-9.4528.17 ey
Subtotal (95% CI) 20 19 0.0% 9.36[-9.45,28.17] -

Heterogeneity. Not applicable
Test for overall effect Z= 0.98 (P = 0.33)

Total (95% Cl) 220
Heterogeneity: Chi*= 5.7, df= 6 (P = 0.45), = 0%
Test for overall effect Z= 0.42 (P = 0.67)

Test for suboroun differences: Chi*= 1.40. df= 2 (P = 0.50). F= 0%

E2 WHBEBINEEIEHIRE Meta S HTER K E

Fig 2 Forest plot of Meta-analysis of renal function indica-

217 100.0% -0.03[-0.20,0.13]

-100 -50 50 100
Favours experimental  Favours control

tors in 2 groups

2.3.6  LNVEzhfEbr  OFMARC3WREE . 35 SRS TMAC3
WP R AR AR 2 203 ] 3 BF R A RN et 12 5 ok
(P=0.21,1"=36% ) , KA B E RV /347, i ILE 3. Meta
S RTEE R BN A LA 25 RG24 X [MD=6.52,95%
CI(—1.57,14.61),P=0.11], QFMECAMREE, 355 kAR T
AMAR CAVE BE AR 10 $h 203 5 HR 3 WFST 4G R ) B8
ST (P=0.19,1"=39% ) , 2R JH &1 72 S5 AS R 247 , 13 0L 1] 3.
Meta 3 Hr 25 o , 4 oA 22 i oG24 8 L [MD=—1.15,
95%CI(—4.85,2.56) , P=0.54], @SLEDAI¥4}. 155 3CHk
fIE T SLEDAT B4, 3 24 i jR 35, #F 58 45 SR [0 TS 114 57
Jtk (P=0.89,1"=36% ) , K I [& % ST 4B, 1 UL 1AL 3,
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Meta /) Hrafi R i, A FUEGE S 4T 8 ( [MD = —0.4,
95%CI(—6.12,5.32) ,P=0.89],

Experimental Control
D TYota) Mear D

Study or Subgroup  Mean S ed, 05% C1
2.2.1 change in C3 concentration
Eld 2009 549 285 20 4184 2214 19 32% 13.06}3.26,29.38 |
Ginzler 2005 27.24 2996 71 1997 3056 69 8.4% 7.271-2.76,17.30] I
ONG 2005 161 342 13 289 288 11 1.3% -13.80(-38.00,11.40] R
Subtotal (95% Cl) 1 99 129%  6.52(-1.57,14.61] &>
Heterogeneity: Chi*= 3.14, df= 2 (P = 0.21);, F= 36%
Testfor overall effect Z=1.58 (P=0.11)
2.2.2 change in C4 concentration
Eid 2009 1023 657 20 11.31 1241 19 21.4% -1.081-7.36, 6.20] T
Ginzler 2005 25 212 n 61 8 B9 30.2% -3.60-6.88, 1.68] -
ONG 200§ 788 88 13 1.6 1284 11 98% 6.281-2.98, 15.55] -
Subtotal (95% CI) 104 90 61.4%  -1.15[-4.85,2.56] [
Heterogeneity: Chi*= 3.2, df=2 (P= 0.18), F= 39%
Testfor overall effect Z= 0.61 (P = 0.54)
2.2.4 change in SLEDAI score
ONG 2005 72 77 13 -68 66 11 257% -04016.12,6.32] T
Subtotal (95% C)) 13 1 257%  0.40[-6.12,5.32] L 3
Heterogeneity: Not applicable
Testfor overall effect Z= 0.14 (P = 0.89)
Total (95% Ci) 221 209 100.0% 0.03(-2.87,2.94]

i it= = = ;P= —_—t
Heterogeneity: Chi*=8.31, df= 6 (P = 0.16); F= 36% e A

Testfor overall effect Z= 0.02 (P = 0.98)
Testfor subarouo differences: Chi*= 2.88. df= 2 (P = 0.24). F= 30.6%

B3 PHEE LNEZNIEFRE Meta 2347 ZR A8 E
Fig 3 Forest plot of Meta-analysis of lupus nephritis indi-

Favours experimental Favours control

cators in 2 groups
237 BIHEARRNAZER  5iEICHGE T EIBEAR
SN [ R A 28U 102 L 635 {51 JR - BT A5 R A TS
BtE(P=0.11,1"=47% ) , R F 1 i AW AR 43 A, 3 LA 4.0
Meta 73 M 45 8 i , P4 FE A28 5 e 147 78 L [RR=1.01,
95%C1(0.72,1.41),P=0.97],

Experimental Control Odds Ratio Odds Ratio
Study or Subgrot Events Total s Total Wei ixed, 95% CI H, Fixed, 95% CI
2.3.2 gastrointestinal disorders
Appel 2009 113 184 120 180 432%  0.80[0.52,1.22) -
chan 2005 3 33 1 31  09% 3.00(0.30,30.50) e
Eid 2009 9 24 7 23 41% 1.37[0.41,4.61) I e
Ginzler 2005 38 " 27 83 11.7%  1.79[091,351] —
Wang 2007 0 9 4 11 38% 009(000,190)
Subtotal (95% Cl) 321 314 635% 1.01(0.72,1.41) *
Total events 163 159
Heterogeneity: Chi*= 7.50, df= 4 (P=0.11), = 47%
Testfor overall effect Z= 0.04 (P = 0.87)
2.3.3 leucopenia
Eid 2009 4 24 3 23 24% 1.33[0.26,674] I ne—
L2012 1 20 1 20 09% 1.00(0.06,17.18) e
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