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Purpose: This study was planned to determine the efficacy and safety of mycophenolate mofetil (MMF)
as a rescue treatment in patients with membranous nephropathy (MN) and focal segmental glomeru—
losclerosis (FSGS) who were not responsive to standard therapy with steroid and immunosuppressive
regimen.

Methods: We planned a prospective, non—randomized study from Oct. 2002 to Aug. 2009, including
biopsy —proven MN or FSGS patients in Keimyung university Dongsan hospital. MMF was initiated at
0.5—0.75 g twice daily, and advanced as appropriate or as tolerated to 0.75—1 g twice daily.
Results: 14 cases with MN and 5 cases with FSGS was enrolled. The mean age of patients was
51.7£12.3 years, and mean treatment duration was 14.4£6.5 months. Five patients (26.4%) went into
complete remission and the seven (36.8%) into partial remission. The mean value of 24hr total urine
protein over the follow—up 6 months' period declined significantly from 7.6+6.2 g in pre—treatment, to
4.1%+3.2 g in 3 months, and 3.1+2.1 g in 6 months (p=0.011). The mean 24hr total urine protein de—
creased from 7.5£6.3 g in pre—MMF to 1.9%£1.8 g in post—MMF (p=0.001). The mean serum albumin
rose from 3.2£0.8 g/dL in pre—MMF to 3.9£0.5 g/dL in post—MMF (p=0.001). There were no significant
changes in mean value for WBC, hemoglobin, serum creatinine, and total cholesterol. Side effects of
MMF were infrequent and generally mild.

Conclusion: MMF appears effective in 63% of patients with MN and FSGS who are resistant to other
forms of treatment. Studies with more cases and multicenter controlled trials are required to establish
the role and standards of MMF in these disorders.
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Table 1. Baseline Demographic Characteristics

No. of patients 19
Age, yrs (range) 51.7+£12.3 (22-69)
Male:Female 12:7
Diagnosis
MN (%) 14 (73.7)
FSGS (%) 5 (26.3)
Time from biopsy start MMF, 32.2+£63.1
mos (range) (1.0—255.8)

MMEF dosage, g/day (range)
Duration of treatment, mos
(range)

1.8+0.3 (1.0—2.0)
14.44+6.5 (6.3—27.3)

Abbreviations: FSGS, focal segmental glomeruloscle-
rosis; MN, membranous nephropathy; MMF, mycophe-
nolate mofetil; mos, months; No, number; yrs, years.

Table 2. Clinical Outcomes of MMF Treatment

Outcome No. of patients (%)
Complete remission 5 (26.4)
Partial remission 7 (36.8)
Treatment failure 7 (36.8)

Abbreviation: No, number.
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Fig. 1. Response of proteinuria during 6 months' treat-
ment with MMF.
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Fig. 2. 24—hour urine protein in 19 patients treated with

MMEF.
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Table 5. Comparison between Responder and Non—respon-
der

Parameters Pre=MMF Post—MMF p

Age, yrs 51.8+12.2 49.3+12.4 NS
No. of male (%) 6 (50.0) 6 (85.7) NS
Laboratory finding
Proteinuria (g/day) 9.1+£7.1 4.5+1.7 NS
Serum albumin (g/dL) 3.240.8 3.3£0.7 NS
Total cholesterol (mg/dL) 307143 321%55 NS
Serum creatinine (mg/dL) 1.3+0.4 1.240.2 NS

“tested by Wilcoxon signed rank test.

Abbreviations: Hb, hemoglobin; NS, non significant;
A 799 skxte] g AIZF A] 5 I} EA U AR & WBC, white blood cell; S, serum.
Table 3. Changes of Laboratory Date before and after MMF Treatment

Pre—MMF Post—MMF p
Proteinuria (g/day) 7.5+£6.3 1.9£1.8 0.001
Serum albumin (g/dL) 3.240.8 3.940.5 0.001
Serum cholesterol (mg/dL) 311+120 2444107 NS
Serum creatinine (mg/dL) 1.3+0.4 1.2+.03 NS
Creatinine clearance (mL/min) 60.5£34.2 68.5£20.1 NS
Hb (g/dL) 13.0£2.3 13.3+2.2 NS
WBC count (x10%/U) 7.55%2.02 6.51%2.52 NS
Platelet count (X10%U) 321.94£92.7 284.3+72.6 NS
S—AST (U/L) 27.5%£7.2 25.4+7.5 NS
S—ALT (U/L) 30.1£28.3 23.2%£10.9 NS
“tested by Wilcoxon signed rank test.
Abbreviations: Hb, hemoglobin; NS, non significant; WBC, white blood cell; S, serum.

Table 4. MMF Effet on Proteinuria, Serum Creatinine and Creatinine Clearance
. Biopsy Urine protein S—albumin S—creatinine CCr .
Patient Age < . \ (g/24 Hr) (mg/dL) (mg/dL) (mg/dL) Prior Month of ACE/
. Sex Dx. to MMF
No. (y) (Mo) Treatment Therapy  ARB
o Baseline 3 Mo 6 Mo 12 Mo Baseline 6 Mo Baseline 6 Mo Baseline 6 Mo

1 22 F  MN 1.0 6.6 02 02 2.8 46 0.6 0.9 747 94.4 PDN 6.3 No
2 58 F  MN 14.8 18.0 47 24 0.2 2.5 24 15 1.0 33.1 432 PDN/CYM 26.9 No
3 66 M MN 42.7 10.0 44 40 2.9 3.6 1.1 1.1 56.0 59.0 PDN 135 No
4 42 F  MN 6.6 44 16 16 3.6 44 0.7 0.8 953 100.3 PDN 6.0 No
5 54 F  MN 3.9 143 120 52 35 2.4 35 17 1.4 35.6 29.9  conservative 23.6 No
6 58 F  MN 256 3.4 3.9 35 4.0 4.0 4.0 12 1.3 85.3 454  PDN/CYM 12.9 Yes
7 53 M MN 5.1 6.5 7.3 6.0 0.2 2.2 3.3 1.2 1.1 58.9 69.3 conservative 27.3 Yes
8 62 M MN 3.2 6.1 4.0 4.0 3.7 3.2 3.3 1.0 1.0 83.4 78.0 conservative 12.5 Yes
9 65 M MN 0.3 4.0 3.6 3.0 2.4 2.3 1.1 1.2 101.0  79.8  conservative 8.0 No
10 43 M MN 47 4.0 03 02 44 42 14 1.2 417 69.2  PDN/CYM 6.8 No
11 53 F  MN 25.0 3.2 29 08 3.9 43 14 11 4733 54.9 PDN/CyA 13.9 Yes
12 60 F  MN 6.7 12.9 57 6.4 1.3 2.4 3.1 17 1.0 135 27.6 PDN 15.8 Yes
13 51 M MN 5.3 7.1 6.0 7.0 6.2 2.4 3.1 0.9 0.7 703 1358 PDN 12.9 No
14 56 M MN 118 4.0 2.2 20 45 43 43 12 0.8 96.0  114.8  conservative 125 No
15 45 M FSGS  95.3 3.0 31 3.9 3. 4.0 3.9 13 1.2 84.2 62.5 PDN/cyA/CYM 6.2 No
16 27 M FSGS 8.4 3.7 45 47 5.6 35 3.8 1.0 11 905 82.3 PDN/CyA 12.0 No
17 55 M FSGS  13.2 26.4 100 08 0.7 2.4 3.8 2.3 1.1 29.1 41.7 PDN 15.2 Yes
18 42 M FSGS 15 46 21 23 2.4 4.0 45 15 1.7 60.5 51.1 PDN 12.4 Yes
19 69 M  FSGS 35 2.8 05 05 0.2 3.8 42 15 15 70.7 57.4 PDN 12.9 No
Mean+ 32.3+ 76+ 41+ 31+ 24+ 3.2+ 3.7+ 13+ 11+ 6.6+ 682+ 13.6+
SD 63.1 6.2 3.2 2.1 2.1 0.8 0.7 0.4 0.2 25.7 28.4 6.3

Abbreviations: ACE/ARB, angiotension II converting enzyme inhibitor/receptor blocker; CCr, creatinine clearance; CyA, cyclosporine A:; CYM, cyclophospha-
mide; Dx, diagnosis; FSGS, focal segmental glomerulosclerosis; MN, membranous nephropathy; MMF, mycophenolate mofetil; PDN, prednisolone.
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Table 6. Changes of Laboratory Data: MN and FSGS

MN (n=14) FSGS (n=5)
Pre Post Pre Post
Proteinuria (g/day) 7.414.7 1.841.7" 7.7£1.05 2.4+2.3
Serum albumin (d/dL) 3.1+£0.8 4.0%+0.5 3.5+0.7 4.1+0.4
Serum cholesterol (mg/dL) 302+£132 250+123 338+85 227+46"
Serum creatinine (mg/dL) 1.2%£0.3 1.1£0.1 1.5%£0.5 1.4%£0.5
Creatinine clearance (mL/min) 63.7£27.1 74.5%£26.8 67.4%23.5 64.5+10.9

'p<0.05, Pre Vs Post.

Abbreviations: FSGS, focal segmental glomerulosclerosis; MN, membranous nephropathy.
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Table 7. Complications during Study Periods

Bone marrow depression (%) 4 (21.1)
Leukocytopenia 1 (5.3)
Anemia 3 (15.8)

Nausea/Vomitting (%) 2 (10.5)

Upper respiratory tract infection (%) 1 (5.3)

Note: 1 patient can have more than 1 complication.
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FHgo] wEEe] 1 Nk o el vl vlaA H9le.
o WL} WY 21 4 75 Ad) 49 (21.1%)

E
08 1 BT E B ATIAE HFE i Qo

o=
PggA7E 2oL, S G Sl Rt Ap|Rol= s QA Q.
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