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(Fig. 1).
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Fig. 1. Response and course of minimal change
nephrotic syndrome (N=355).
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o (17.7%), A4 #3) 54 (1.5%) wolslen, 2+ ¢
Atolel]l 42 B3 2 FAAM Lo wE el 2
ol HUrt & B TEIrIAA A 7S
8% olul 53.1%, 8-165F Alo] 11.5%, 16-24F Aol
25% 9.0, 24F olFd I} ANUN BFAE 24
(0.5%)el Bastgct 2l #E G5 59 (15
%) Hit B FE V1L 2419599 (Fig. 2).
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Fig. 2. Response of 240 nephrotic patients uwith
mininal changes to treatment with oral cor-
ticosteroids.

& #8 F AL Aol e BRelde o 6719
ojulol Aol UAW F7) ALt 69 (47.6%), 6
MY o]Fe] o] YA F7 zﬂ%& 544 (37.2
%), 2 B A&Hon fHAE Fx% B2t 224)
(162%)9ch 143 54 9 HAak _»_73011 ub2} )
WEAE W, 27 AT 9wy A8 2811
F71 AEEe 351244 Bk fosiAl wken (p<
0.001), Hi ALES 4712637 F7 ALEe
1.9+1.93 8} WA st (p<0.01). F3
#z Fg F 2HBO|E AME VS 2] ARE
2511168709, F7 At 1831074498, =7
Aol 219 A F AHRZo|m AME 7|7te] A%
o A Al BE AHERO|E ALE 7|7He 27 A
b 42%5370Y, $7] Agd 6815879 E 37
AT A 2 Rol= ARG Y|Zhe] fo3Al AU
(p<0.05). ¥ #7re) A Rol= o&F % Wi A
WAzl 2A s v 7] AREol 294 (42%)
A, F7] AEE 1149 (20%)2 27 ALTAA
A S W&ol U (p<0.05). 2 ol9le #ulA
H dn, n¥, 19 F Aoy ¥4 gR9X, o
H FexHg £x 9 ¥y 2ASH 4o wE
T Abol¢] abele gUUTh (Table 1).

¥ 14599 B8 dtez X8 24 F B8 #
A 71HE 2AEE W 670E7kR @A #at #

Table 1. Clinical Characteristics Among the Three Different Groups by the Timing of Relapse in 145
Patients who had Followed—up More Than Two Years

Early relapse (%) Late relapse (%) No relapse (%) p

No. of patients 69 (47.6) 54 (37.2) 22 (15.2)

Male/Female 41/28 35/19 11/11

Age at onset (yr) 28F11 35+24 31+11 0.001
Microscopic hematuria (%) 18 (26.1) 13 (24.1) 6 (27.2) 0.562
Hypertension (%) 5(72) 6 (11.1) 3 (13.6) 0.218
Total proteinuria (g/24 hr) 123172 9.8+5.3 95+81 0.117
Serum albumin (g/L) 1.9%06 20106 2.0+0.7 0.295
BUN (mg/dL) 19.2+9.8 18.6%11.3 182+76 0.797
Serum creatinine (mg/dL) 1.1£05 1.0+05 11404 0.568
Total cholesterole (mg/dL) 443+ 160 4651122 469101 0.754
Follow-up duration (mo) 3891434 3461454 29.1+23 0.140
Total PDN used duration (mo) 251t16.8 1831107 4.11+39 0.039
PDN used duration (mo)/relapse 42%53 6.8158 0 0.024
Relapse rate 47126 19%+19 0 0.003
No. of patient with FR or SD 29 (429%) 11 (20%) 0 0.024

The numbers of loss to follow-up in 240 patients with complete remission’ 95 (39.6%)
Abbreviations © FR, frequent relapse; SD, steroid dependent
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Fig. 3. Stability of response to corticosteroid treat-
ment in 145 patients who went into com-
plete remission and had followed more than

9} cyclosporine®) <&8% 59 (11.1%), chloram-
bucil 24 (45%) °l%dch

1) Cyclosporine BH& QB

Cs A &% 8RS AAF 2949 A7 H&Fe
2HZolE o&F o] 13 (44.8%)E 7H¢ B 2
2oz Wiy AdA 94 (31.0%), 2E|FRo|= 2}
£ 69 (20,7%), ~HZol= ¥ 14 (3.5%) wel
Atk &l EH?& L&e ghd #EE g5 @t
23¢] (79.3%), & #ANE =53 FX7F 49 (138
%)2 diF-& J?}ZP} Cs A @5 a¥d &34l
on, xR AHIPY A 24 (6.9%) B3
t} @& 53 2749 Ha #a 713 99
12570901903 o] 7h&dl 224 (814%)9 #x}7} 2
W ooluiel] Aol U & BT FE BT
o2 ro] B EEHUE W Cs A9 AHE 7S ¢
A Fewo) 20114671498, FE Hawe 292+
11149 2o foatA4 AR5 7|3be] &% (p<0.05),
Cs A2 8% s &4 #ejite] 108147 ng/dL
2, RE #Aaie 154167 ng/dLEch g2 #aatol
Sl & Hxst v (p<0.05). FT B
A 717re S #eFo]l 108123MYE, B A8
9 68t6270€el B HelstA AUy (p<
0.05) w4 A AEE 1Y F 2y wdeg A
5, 84 Fu28E 3 o K93 Aole T
(Table 2). Cs A &% g 3P 2¢2] o)A
2| Ro]xdf EHTF} -2 2EHFE= AEE g9 o
E8o] 22} 19t

2 izl AR 23¢9 e FA 71z

e Wi
a7t 60l FAERE A

two vyears. 108+ 2371l
Table 2. The Clinical Qutcome of Cyclosporine Treatment
Total (%) CR (%) PR (%) p

No. of patients 27 23 (79.3) 4 (13.8)

Follow-up duration (mo) 38625 37.9+28 44.1%39 0.144
Cs A used duration 24.7+14.3 20.114.6 29.2+11.1 0.036
Cs A trough level 127+ 35 10847 154167 0.011
Age at onset (yr) R2t15 33+11 30*18 0.234
Serum creatinine (mg/dL) 1.1£0.3 1.1£05 1.0£0.2 0.578
Total protein (g/24 hr) 6.7+t4.3 66132 71154 0.334
No. of SD or FR 22 (75.7) 19 (82.6) 3 (75) 0.235
Relapse rate 16+24 15+29 1.9£29 0.133
Remission duration (mo) 991125 10.8+23 6.8£6.2 0.035

Abbreviations CR, complete remission; PR, partial remission; Mo, month
Included 2 cases of Cs A resistant (steroid resistant 1, steroid dependent 1)
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(Fig. 4).
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Fig. 4. Stability of response to cyclosporine treat-
ment (N=27).

Sl AT, ol o) o) 2E 2ol
T ZHRol= &Y 24, AHRZoZ FHF 24,
RIWetx) & Azt ledon, Xg A 59 =
FollM @l HEE HS5An BE /A e
AEelA 70/R9E vgstA REIoh HE 9y
e AHHer #ert FAE @27k 24, Cs A
o|&Y 20, 2HRO= ojEYo] 1AL}

4. HE AN A2H

a4 el 45 £ 2d o) A 33 w@ie] 7}
AW 145¢)9] #HE AN e xEHH #ast
574 (39.3%)2 7Pg Btz WWEx o2 AE 49
o (338%), Cs A &% 199 (13.2%), 2HZo|=
&Y 169] (11.0%), A4 24 (1.3%), 2715 #3
g A gl Fubgo]l zhzh 14 (0.7%)ATh AlY 24
o] AL AT 14, A4 1dgen, Nyl A
°] AAY 1dE 2HREoE 2EY B2 AQ I
A HE 2AFHoR A Ee HAEr BEs
At} (Table 3).

5. &7 &3 XM AHR0|E HSTO| #

F 38649l &2k F 19 Fe FH #AFo] Jhst
. #akE 2134 (60%)AaL, o] Fhg-E A glo]
&Aooz A7t FAHRE A7t 1274 (596
%), ZHZO= oFEH 4l¢] (192%), €M Az}
299 (13.6%), WHskA] 2 AL 8 (3.8%), £
HlRol= A3 8 (38%)welddrh 23 & F7
Hdol JHsEAY 17401 (49.8%)= @7t x&E
73F7 744 (425%), ~H|Rol= 9FY 354) (20.1

Table 3. Final Outcome of Patients with Adult-
Onset Minimal Change Nephrotic Syn-
drome

Total {n=145 (%)}

Persistent remission 57 (39.3)
Infrequent relapse with steroid 25 (17.2)
dependent ‘
Infrequent relapse with 24 (16.6)
cyclosporine dependent
Steroid dependent 16 (11.0)
Cyclosporine dependent 19 (13.2)
No responder 1007
Renal insufficiency 107
- Death 2 (13
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Fig. 5. The subsequent change of steroid respon-
sivness during the 5 years follow-up in to-
tal 355 patients.
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Long~term Follow—up of Adult-onset
Minimal Change Nephrotic Syndrome

Kuk Jin Chang, M.D., Sung Bae Park, M.D.
and Hyun Chul Kim, M.D.

Department of Internal Medicine, Keimyung
University School of Medicine, Taegu, Korea

Background : Adult-onset minimal change ne-
phrotic syndrome has been associated with a good
response to corticosteroids and a benign prognosis.
However, there are few longterm outcome data re-
ported.

Methods : A series of 355 patients with adult~
onset minimal change nephrotic syndrome (MCNS)
who were admitted to Keimyung University Dong-
san Medical Center from December 1978 to May
2002, was retrospectively analyzed to evaluate the
initial response to corticosteroids, subsequent re-
sponse to cytotoxic agents, the stability of remission,
and long-term follow-up outcome,

Results : Of the 145 patients who followed up
greater than two years, 69 patients (47.6%) showed
early relapse, late relapser in 54 patients (37.2%),
and no relapse in 22 patients (15.2%). Early relapsers
showed younger age at onset, more frequent relapse,
and longer duration of total corticosteroid treatment
and shorter duration of corticosteroid used duration
at relapse. Alkylating agents or cyclosporine were
administered to 45 patients (19 steroid dependent, 13
frequent relapses, 8 steroid side effect, 2 infrequent
relapses, 3 steroid resistant), 36 patients achieved
complete remission, five in partial remission, and
four in no response at all. Among 29 patients who
were treated with cyclosporine, 23 patients showed
complete remission, 4 achieved partial remission, and
2 showed no response. Final outcome of 145 patients
who were followed for at least more than 2 years,
were cyclosporine A dependent in 19 (13.2%) pa-
tients. steroid dependent in 16 (11.0%), persistent
remission in 57 (39.3%), infrequent relapse in 49
(33.8%), death 2 (1.3%), renal failure 1 (0.79%), and
no response to any therapy in 1 (0.7%).

Conclusion : Adult-onset minimal change nephro-
tic syndrome shows favorable response to cortico-
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steroid therapy with good long-term outcome and
rarely progress to end-stage renal failure. However,
new treatment regimens to minimize drug-related
side effects and to maintain longer remission period
should be evaluated prospectively. (Korean ] Ne-
phrol 2003;22(2):185-194)

Key Words : Minimal change nephrotic syndrome,
Long-term outcome, Corticosteroid
treatment, Cyclosporine A
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