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Purpose : Renal disease is the major cause of mortality and morbidity in systemic lupus erythemato-
sus. The aim of this study was to examine the therapeutic outcome of patients with lupus nephritis

(LN) for 21 years.

Methods : We conducted a retrospective study of 100 patients with biopsy proven LN who were
admitted at Keimyung University Dongsan Hospital between 1985 and 2006, and were followed with
a mean of 73 months. We diagnosed renal pathology according to WHO 1995 classification, and
analyzed the therapeutic and long-term outcome of patients with LN treated with steroid alone or

steroid with intravenous cyclophosphamide (CYC).

Results : The mean age at the time of renal biopsy was 28. 3 years and male to female ratio was
1:9.9. The initial therapy consisted of steroid alone in 69 patients and steroid with intravenous CYC
in 31 patients. The proportion of diffuse proliferative LN and titer of anti ds-DNA were significantly
higher in patients treated with steroid and CYC than in patients with steroid alone. The percentage of
patients with clinical response was significantly higher in patients with steroid and CYC than in patients
with steroid alone (p=0.018). The patients who experienced clinical response had an excellent long
term outcome compared with those who had no clinical response.

Conclusion : The clinical response was significantly higher in CYC combination regimen than steroid
alone. The response to therapy in LN was an important factor for long-term prognosis. The early
diagnosis and aggressive treatment with immunosupppressive agents are valuable for better outcome

in patient with LN.
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AL Fo) FFEA Agor Al AE|Ro|= Wi
EE 2HRol=9 AlrEAd 2HE<l cyclophosphamide (©]
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2. FF2 A1) A B2

FE2 AT 19820 W el 2=skE] sk AR v
71EVel wgrom S Agle] W 19959 g

WHO #7710 weh Eisiele) V. aokd #5738 of

Class I: % (Normal)
Class 1I: ®AHA&

Class I 2447 219 (Focal segmental glomer-

W3} (Pure mesangial alterations)

ulonephritis)
Class IV: ttA] 2193 (Diffuse glomerulonephritis)
Class V: teAd 9 A1¢d (Diffuse membranous glo-
merulonephritis)
Class VI: 2184 A3d AF#A121S (Advanced sclero-

sing glomerulonephritis)
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EUEE 1 mgkes AT 857 FolstaL olF- 3-471¢
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AP AZo| = Bpslar iy wAdEke] 7haskA] Y
A FeolEl A7t F7lshs A9E, 475 F4
AeeFEIIA 7} 1.5 mg/dLE 233 F$-2 4olsiqict

A7 T A T e BE IE Holk: A9 X&
HEEAro® EFSIaL 11 9] A2 A9 A, v A1
T ] ARAZog s AL g Fuegow

=] E@],o:]];]_
A A

AT 7 AR 0xkE BAEIGAL A sl e
Skt 7re] Blal= SPSS 12.0 (Window £)& o3}
T 74739 749 Student's t—testE, HIEG 7] H¢-
Mann—Whitney U—#HAS Algsioic), X855 2 Wk o
Fo w2 APES-L Kaplan—Meier A4S 0]-8-510]
v skl om] AT frolaES pgte] 0.05 W|wkoR &)

Stk

287 GAl gkRke] QA 548 Table 134 Atk i
shxjo] Ht ABS 28.3+11.64] (HA 114, A 734) &
WH= 1:9.9%00k AlS5 H91e] vhillert FRke St
65, aLdSte] W A7} 226, AT Fglo] sk
2L 264 UAATE AA BRpe] et 4 VIR 73.2+
62.870€ (Hd 0.7714, #H7 250.1714) ol3dch
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A A eS| He FEZENAE 9.612.2 g/
W& 2=4] 5.9+3.9x10°/ul, AF52] 189.6+114.6
X10%ul ek 19 & avhl ek 49+44.0 ¢/, &
% 75%, i 59% o Wt I3 FolEld A= 1.4+
1.0 mg/dL %tk it anti ds—DNA ¥%= 95.7+102.9
IU/mg, C3 32.9422.7 mg/dL, C4 13.4+11.4 mg/dL
t} (Table 1).

2. WHO ®-%l ute 2234 3

5H4 F3
A 100789] AR} AR Ads A 0= A8t
s W Class IV WIRHd F42 Alglo] 5242 71 Wk
o 71 &8 Class V T T3¢~ AlYd 234, Class 11
RS S22 FFE2 Aldo] 114 919e™ Class 11T =
2K FFEA AG 949 ATk 1 9] Class 1VE}F Class V7F
o] 9= 797} 44, Class 119} Class V7| Zo] 1= 7
©7k1 M‘ UATE (Table 2). AH Al7]e] w2 v F
F2 Al9de) HlE=2 19904 olﬂ 63.6%, 2000 ©]4 59.4
%, 2000»4 o1F 40% 2 H B0 Hrshs FAIE Bk

3. A% % A
AT 77k Bk 2HEoE =N e Bt 6

(o3} @EA8E"), ~H=Zo|= W CYC H i]EE Flas
A7} 31 (olst WA mt) AT (Table 3). A s

rﬂ &

Table 1. Demographics and Laboratory Findings of Study

Population
No. of patients 100
Age, year (range) 28.3+11.6 (11-73)
Male @ Female 1:9.9
Nephrotic range proteinuria 65
Hypertension 22
Renal insufficiency 26

Follow—up duration, mos (range)  73.2%62.8 (0.7—250.1)

Laboratory Findings

Hb, g/dl 9.6+2.2
WBC, x10%/uL 5.9+3.9
Platelet, <10°/uL 189.6+114.6
24 hr protein excretion, g/day 4.94+4.0
Hematuria (%) 75 (75)
Pyuria (%) 59 (59)
Serum creatinine, mg/dl 1.4%1.0
Anti ds—DNA, IU/mg 95.7+£102.9
C3, mg/dL 32.9+22.7
C4, mg/dL 13.4%£11.4

Treatment of Lupus Nephritis: A 21 Year, Single Center Experience

oA CYCHUFALS Hf 7.6+3.13] (HA 33, FF 143])
o] wietom 63] mwko g Fofukd 2kal= 94 (30%) Sh
Tt AAL AJsHES A)712 1990 o7, 1990—2000,
2000 o]F-9] Al A7 WrRlS v X o] 3k} H
& 247 18.2%, 29.8%, 36% % Z7F5H= S HATh
WA s} WA R VARl 542 Table 49
%E}. A, T, 287 DA F FelelEd A 2 1
Z oo e G Aloldl ol sk Aol §lglont
Class IVH[E-S W28 43.5%, WA 8 71.0% = H
FAIZolA FelsHAl =okom™ (p=0.017), Fanti—ds
DNAXE ©E=x83 78.2+102.2 IU/mg, WX 8T
132.0+96.1 IU/mgi AR Sl A felahAl =t (p=
0.003).
A5Rol w2 V7= Table 59 Al WEX|mat
699 F 44.9%°14 A5l WS B3] RbH W] Ear
M 319 F 71.0%004 X 5ol vkE-S Ho] WX gl

A AzRke-Eo] FolshAl =8kt (p=0.018). A&l Whe-5

L
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Table 2. Renal histology on Initial Biopsy According to
WHO Classification

Renal histology No. of patients

Class I 0
Class 11 11
Class III 9
Class 1V 52
Class V 23
Class I1I+V 1
Class IV+V 4
Total 100

Table 3. Initial Treatment in Lupus Nephritis Patients

Treatment modality No. of patients

Steroid only (%) 69 (69)
Class 1 3
Class 1I 8
Class III 7
Class 1V 30
Class V 19
Class IV+V 2

Steroid+IV CYC (%) 31 (31)
Class III 2
Class 1V 22
Class V 4
Class III+V 1
Class IV+V 2

Abbreviation : IV CYC, intravenous cyclophosphamide
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Table 4. Comparisons between Steroid Group and Steroid with Intravenous Cyclophosphamide Group

Steroid (n=69) Steroid+IV CYC (n=31) p value

Clinical findings

Age, year 29.4%12.9 25.8+£7.7 NS

Male (%) 6 (8.7) 3 (9.7) NS

Hypertension (%) 15 (21.7) 7 (22.6) NS

Class IV (%) 30 (43.5) 22 (71.0) 0.017
Laboratory findings

Serum creatinine, mg/mL 1.5%+1.2 1.3£0.6 NS

Proteinuria, g/day 4.7+3.8 5.4%+4.3 NS

Anti ds—DNA, IU/mg 78.2+102.2 132.0+96.1 0.003

Abbreviation : IV CYC, intravenous cyclophosphamide; NS, not significant

Table 5. Clinical Outcomes according to Treatment Modality

Steroid (n=69) Steroid+IV CYC (n=31) p value

Responder (%) 31 (44.9) 22 (71.0) 0.018
CR (%) 26 (83.9) 19 (86.4) NS
PR (%) 5 (16.1) 3 (13.6) NS
Non—responder (%) 38 (55.1) 9 (29.0) 0.018
PD (%) 10 (26.3) 2 (22.2) NS
(RI) CRF (%) 10 (26.3) 3 (33.4) NS
ESRD (%) 19 (50.0) 4 (44.4) NS
Relapse (%) 9 (13.0) 6 (19.4) NS

Abbreviations : IV CYC, intravenous cyclosphosphamide; CR, complete remission; PR, partial remission; PD, persistent disease
or progressive disease; (RI) CRF, (renal insufficiency) chronic renal failure; ESRD, end stage renal disease; NS, not significant
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Fig. 1. Renal survival curve according to treatment modality.

Abbreviation : IV CYC, intravenous cyclophosphamide.
B3l #a T b Wel7E fred A dEA Rl e
31 5 83.9%, W E 229 F 86.4%= % o 7l
ol Aol YTk Mol WHSE WolA] e e ©
SA1 8 389 (55.1%), WHAIEA 9] (29%) 2 A=
oA sl W3kt (p=0.018). WAl o= Flayst
B AEXEarlA 184 (26.1%), M= 49 (12.9

%)% WA BoA ko SAHCR fogk Fre
o3t Awe] AP TEA|sarolA] 9o (13.0%), W
A5 69 (19.4%) 2 WA matollA Fokort EAH o=
foJgh Amis oAk

A5Rel mE 51 9 10d AKEEC] XSl =
Z¥2} 76.5%, 63%, IR ET oAM= 92.9% 2 PR Haol
Fe AES BYlov BAHORE frogh xlolg HolX
ettt (Fig 1). Azol| ¥hg-S Holx| gh= 3= 5 2
o] o]% mycophenolate mofetil X|5=2 A3t}
Ak 9 X 7o) 23 TS Y=gkl 194 (27.4
%), WA BoIA 104 (32.3%) % Gto] M=) %
o BA A Tl Nt 7R Fol dEA st
o] 919 F 63.2%°I4 Ao, WA =] 5- 10
of T 50%7F 71 ESoleh X marelA 7
=L Varicella zoster virus 74g9e] 742 74 ©kar
9] A8 24, ke WEd 24, HFTo] 141 AT
WSk gatol| A 79 H5E Varicella zoster virus 7+
A 20, AvAlERtelH 2 HH, AT Y HdFo] 247 1

o At v Sl UEARTe] A4S 734
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TPt 26, ARARDAZ 30, AR W AAWA 2
Fo] 22t 1o Qigiek. ALY WY BEFOR
& A4 FPL 3e) Gglor] T 9] ARAAIAZ 2
Aol 224 L ek (Table 6).

4. A8 Whgol whE AAEE 5w Q1A

25l BAIRlo] A Bol| HkE-S Wel 3kx} (o]} A&
e} x|zl Wh-g-5 Ho l A 92 FA} 474 (o]3F

A& ) o 9 54 vlaskgivt (Table 7). &

2L A, Fn], A A 28] BHF o35 Class Ve

Table 6. Complications of Disease and Treatment

Complication Ste_roid Steroidj—IV
(n=69) CYC (n=31)
Infection (%) 12 (17.4) 5 (16.1)
herpes zoster 7 2
M. tuberculosis 2 0
pyogenic arthritis 2 0
abscess 0 1
sepsis 1 1
CMV pneumonia 0 1
Avascular necrosis (%) 2 (2.9 3(9.7)
Deep vein thrombosis (%) 3 (4.3) 1 (3.2)
Cervical cancer (%) 1(1.4) 1(3.2)
Coronary disease (%) 1(1.4) 0 (0.0)
Total 19 (27.4) 10 (32.3)

Abbreviations : IV CYC, intravenous cyclosphosphamide; CR,
complete remission; PR, partial remission; PD, persistent
disease or progressive disease; (RI) CRF, (renal insuffici-
ency) chronic renal failure; ESRD, end stage renal disease;
NS, not significant

v, A A Al71E, 1Y axb ol d® anti—ds DNA

w = g Alele zfel7h fIieh A= whgatoll A ®gt
A8E W k= 224 (41.5%)% A& TRk 94
(19.1%)°l el & wkeolA] FolehAl Hkon (p=
0.018), WalFdFoze] W A5 HhgrollAE 1
(1.9%) 9 B3t o) 28 FHkStol| M= 224 (46.8%)
2 FoJshAl =3kt (p=0.000). F=3F A5 W of ol uj2
NAZES 94 Faf e HE ws2 Hol 3kte] A9 5
9 210 AESO] B 100% el Hlg)] #alS Holx|
o Bate] 9= 519 2 10 AAEE0] 62.5%, 37.7%
2 oA T 9 BN ) skl vl S-olahA] okt
(p=0.000, Fig 2).
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Fig. 2. Renal survival curve according to response of treat-
ment. tested by Log rank.

Table 7. Comparisons between Responder and Non—responder Group

Steroid (n=53) Steroid+IV CYC (n=47) p value

Clinical findings

Age, year 27.519.4 29.2113.8 NS

Male (%) 2 ( 3.8) 7 (14.9) NS

Hypertension (%) 9 (17.0) 13 (27.7) NS

No. of class IV (%) 26 (49.0) 26 (55.3) NS
Laboratory findings

Serum creatinine, mg/dl 1.240.5 1.7+1.3 NS

Proteinuria, g/day 4.4+3.5 5.5%+4.4 NS

Anti ds—DNA, IU/mg 92.8+89.2 98.7+116.5 NS
Combination therapy (%) 22 (41.5) 9 (19.1) 0.018
Outcome

ESRD (%) 1(1.9) 22 (46.8) 0.000

Abbreviation : ESRD, endstage renal disease; NS, not significant
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