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Objective: To identify the predictive factors for renal response in patients with lupus nephritis (LN).

Methods: Patients and data were extracted from a prospective systemic lupus erythematosus cohort in Korea, in which clini-
cal data were collected at 0, 3, 6, and 12 months after induction therapy. Treatment response of LN were evaluated as a complete
response (CR), partial response (PR), or non-response (NR) at 3, 6, and 12 months, respectively. Predictive factors for CR at 6
months were evaluated using multivariable Poisson regression analysis.

Results: A total of 75 patients with LN who underwent biopsy was enrolled. The mean age at diagnosis of LN was 28.9+9.7 years,
and 68 (90.7%) were female. The frequencies of classes III, IV, III+V, IV+V, and V were 20.0%, 44.0%, 16.0%, 12.0%, and 8.0%, re-
spectively. Compared to relapsed LN, new-onset LN showed a lower percentage of glomerulosclerosis (45.5% vs. 76.2%, p=0.013).
The overall proportions of CR, PR, and NR at 6 and 12 months were 52.0%, 26.7%, 21.3% and 50.7%, 24.0%, 25.3%, respectively.
In multivariate analysis, age at enrollment (odds ratio [OR]=1.02, p=0.022), relapsed LN (OR=0.71, p=0.037), anti-Ro antibody
(OR=0.67, p=0.014), and class III LN (OR=1.48, p=0.001) were associated with CR at 6 months.

Conclusion: In our prospective cohort, class III LN was a good predictive factor for CR at 6 months in patients with LN, whereas
younger age, relapsed LN, and anti-Ro antibody were poor predictive factors.
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INTRODUCTION

Systemic lupus erythematosus (SLE) is a chronic autoimmune
disease with heterogeneous features. Lupus nephritis (LN) is
one of the common manifestations of SLE and is observed in
38.3%~68.9% of SLE cases [1-3]. The target of LN treatment
is complete remission (CR), which is accomplished through a
combination therapy of immunosuppressive agents and glu-
cocorticoids. However, up to 40% of LN patients who undergo

induction therapy do not respond to treatment [4-6].

Several studies were conducted to identify predictive factors
for remission after induction therapy in an effort to reduce the
proportion of non-responders. Luis et al. found that <2 g/day of
proteinuria at 3 months after induction treatment in prolifera-
tive LN patients was a reliable predictor for CR [7]. Park et al.
[8] showed that glomerulosclerosis in the chronicity index was
negatively associated with achieving CR in LN patients who had
received the induction treatment. Another retrospective study
demonstrated that the anti-La antibody was a good predictive

factor for a CR after 12 months, but that higher levels of serum
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blood urea nitrogen (BUN) and [,-microglobulin levels were
poor predictive factors for a CR at 12 months [4]. A separate
retrospective study identified that the chronicity index was a
poor predictive factor for a 12-month CR in proliferative LN,
and a high CH50 level represented a good predictive factor in
patients with membranous LN [9]. Moreover, a 259% reduction
in the urine protein-to-creatinine ratio (UPCR) and an absolute
albumin serum level of 23.29 mg/dL at 3 months after induction
therapy were also reported as predictive factors for a CR after 6
months [10].

While there is a consensus that some factors such as protein-
uria are associated with a treatment response after LN patients
are given induction treatment, it is difficult to determine wheth-
er other factors such as glomerulosclerosis, BUN, CH50, and
anti-La antibody derived from each retrospective cohort can be
predictive factors for treatment response in patients with LN.
This is because of the limitations of some retrospective studies
such as, selection bias, where non-responders are more likely
to be excluded than responders, different criteria for treatment
response, and differing periods of observation [4,8,9].

Therefore, we aim to identify the predictive factors for treat-
ment response after induction treatment, including already
known factors but with a prospective cohort where the observa-
tion period is constant, patient compliance is high, and selection

and information bias can be reduced.

MATERIALS AND METHODS

Study population

Patients with LN were recruited from a prospective Korean
Unlimited multi-Dimensional Omics research in SLE (KUDOS)
cohort conducted at a single center. Although the KUDOS
cohort continuously enrolls patient subjects, all LN patients
included in this study were enrolled between March 2018 and
March 2020. All patients were >18 years of age and fulfilled the
1997 revised American College of Rheumatology (ACR) [11]
or the 2012 Systemic Lupus International Collaborating Clinics
(SLICC) clinical classification criteria [12]. Patients with kidney
transplantations and pregnant women, were excluded from the
study. Renal biopsy was performed in patients with new-onset
and relapsed LN who had persistent proteinuria of 2500 mg/day
(UPCR or 24-hour urine collection) and/or active sediment (>5
RBC or WBC/HPF and/or 21 cellular cast). The study was ap-
proved by the Institutional Review Board (IRB) of the Hanyang
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University Medical Center (IRB No. HYUH2017-08-035) and
was performed in accordance with the Declaration of Helsinki.

All subjects provided written informed consent.

Data collection

The baseline clinical data collected were serum creatinine
levels, estimated glomerular filtration rate (eGFR), BUN, spot
UPCR (or 24-hour urine collection), complements (C3, C4, and
CH50), SLE-related autoantibodies (anti-double-stranded DNA
antibody, anti-Smith antibody, anti-ribonucleoprotein antibody,
anti-Ro/La antibody, anti-phospholipid antibodies such as lupus
anticoagulant, anti-cardiolipin antibody, and {,-glycoprotein
1 (B,-GP1) IgM/IgG antibody and the Systemic Lupus Erythe-
matosus Disease Activity Index (SLEDAI) [13]. Classifications
of LN and the activity index and chronicity index were based
on the International Society of Nephrology/Renal Pathology
Society (ISN/RPS) guidelines. Our hospitals pathology depart-
ment has adopted the 2018 revised ISN/RPS classification since
December 2018 [14]. Hence, 26 patients who had previously
reported with 2003 ISN/RPS classifications were recategorized
based on the revised 2018 ISN/RPS classifications. Blood and
urine samples and SLEDAI were collected after the kidney bi-
opsy at0, 3, 6, and 12 months.

Induction treatment and clinical response

All patients underwent induction treatment based on the
current LN treatment guidelines from the ACR and EULAR
recommendations, either after the initial LN diagnosis or after
an acute renal flare [15,16]. Mycophenolate mofetil (MMF; up
to 2 g/day) or a combination of low-dose MMF (500~1,000 mg)
and tacrolimus (TAC; 1~3 mg) was administered as an oral im-
munosuppressant to patients with proliferative LN, depending
on their tolerance. In patients with membranous LN, MMF or
TAC were administered as an immunosuppressant for patients
that had nephrotic-range proteinuria. Prednisolone (0.5~1 mg/
kg/day) was administered during the induction treatment, with
or without intravenous methylprednisolone pulse therapy. Ad-
ditionally, MMF or MMF plus TAC, received as part of induc-
tion treatment, was used in equal or lower doses of induction
treatment agents as a maintenance treatment.

The renal response status was evaluated at 3, 6, and 12 months
after the induction treatment and was categorized as either a
CR, partial response (PR), or non-response (NR) based on the
ACR guidelines [17]. When there was a nephrotic-range of
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Table 1. Demographic, laboratory baseline characteristics of
all patients and induction treatment

Female sex 68 (90.7)
Age at enrollment (yr) 34.9+9.8
Age at diagnosis of SLE (yr) 23.8+7.8
Age at diagnosis of LN (yr) 28.91+9.7
LN duration (yr) 6.0+6.5
SLE duration (yr) 11.945.9
Renal flare
1st 33 (44.0)
2nd 31(41.3)
3rd 10 (13.3)
4th 1(1.3)
Laboratory findings
WBC count (cells x10°/mm?) 5.7+2.4
Neutrophil count (cells x10°/mm?) 42422
Lymphocytes (cells x10%/mm?®) 1.1+0.7
Creatinine (mg/dL) 0.7£0.3
eGFR (mL/min/1.73 m?) 110.1+25.8
Active urinary sediment* 70 (93.3)
C3 (g/L) 52.3+18.6
Decreased C3 71 (94.7)
C4 (g/L) 9.3+6.8
Decreased C4 52 (69.3)
Proteinuria (mg/day) 2,639.9+2,408.5
Sub-nephrotic range 54 (72.0)
Nephrotic range 21 (28.0)
Positivity for auto-antibody
Anti-dsDNA 53 (70.7)
Anti-Sm 30 (40.0)
Anti-Ro 47 (62.7)
Anti-La 11 (14.7)
Antiphospholipid antibody
Lupus anticoagulant antibody 9 (12.0)
Anti-Cardiolipin IgM & I1gG antibody 5(6.7)
B,-GP1 IgM & IgG antibody 3(4.0)
APL antibody’ 12 (16.0)
SLEDAI 15.6+4.6
Hypertension 8 (10.7)

Table 1. Continued

n=75
Induction treatment
MMF 55 (73.3)
MMF+TAC 12 (16.0)
TAC 2(2.7)
Others* 6(8.0)

Values are presented as number (%) or meantstandard deviation
unless otherwise indicated. SLE: systemic lupus erythematosus,
LN: lupus nephritis, WBC: white blood cells, eGFR: estimated
glomerular filtration rate, C3: complement 3, C4: complement 4,
Anti-dsDNA: anti-double-stranded deoxyribonucleic acid, Anti-Sm:
anti-Smith, IgM: immunoglobulin M, IgG: immunoglobulin G, B,-
GP1: B,-glycoprotein 1, APL antibody: antiphospholipid antibody,
SLEDAI: Systemic Lupus Erythematosus Disease Activity Index,
MMF: mycophenolate mofetil, TAC: tacrolimus, RBC: red blood cell,
HPF: high power field. *>5 RBC or WBC/HPF and/or >1 cellular
cast. "Have at least one antiphospholipid antibody. iCycIosporine,
Rituximab, and Steroid only, number (%): 1 (1.3), 1 (1.3), and 4
(6.7), respectively.

proteinuria (>3,000 mg/day), the PR definition of the Kidney
Disease Improving Global Outcomes (KDIGO) clinical practice
guideline was adapted to determine the renal response criteria
[18]. A CR is defined as “a UPCR (or 24-hour urine collection)
of 500 mg/day or less if the serum creatinine (and/or eGFR) is
normal; or if abnormal, is 125% less than baseline” A PR was
defined as “at least a 50% UPCR (or 24-hour urine collection)
reduction compared with the baseline but above a UPCR of
500 mg/day. In the presence of nephrotic-range proteinuria
(23,000 mg/day) at baseline, then a 50% reduction in UPCR
and less than a UPCR 3,000 mg/day were required; the same as
the creatinine level (and/or eGFR) of a CR definition”. A NR is
defined as “neither a CR nor PR”

Statistical analysis

For the continuous variables, the differences between groups
were assessed by a Mann-Whitney U-test, while Pearson chi-
square test and Fisher’s exact test were used to assess the cat-
egorical data. A modified Poisson regression model, using vari-
ables significant in the univariate analysis was used to evaluate
associated factors for CR at 6 months after induction treatment.
Additionally, clinical and histopathological characteristics of LN
patients were compared between new-onset and relapsed LN. In
all analyses, p-values were two-tailed, and all p-values less than
0.05 were considered statistically significant. Factors with a p-

value of less than 0.10 in the univariate analysis were included in
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the multivariate analysis. All patients completed follow-up, and
there were no missing data in this study. Data were analyzed us-
ing Statistical Analysis System (SAS) 9.4 statistical software (SAS
Institute, Cary, NC, USA).

RESULTS

Baseline clinical characteristics of patients

Of the 78 patients enrolled between March 2018 and March
2020, three were excluded (two with LN class I and one with
missing data at 12 months), and a total of 75 patients partici-
pated in this study. All patients completed a one-year follow-up
period. Baseline demographic, laboratory, and histopathologi-
cal characteristics are summarized in Tables 1 and 2. In total,
68 patients were female (90.7%), and the mean age at diagnosis
of LN was 28.9 years (standard deviation [SD]=%9.7). All 75
patients underwent a kidney biopsy and 33 (44.0%) of these
were diagnosed with new-onset LN. In baseline renal histol-
ogy (ISN/RPS), the frequencies of classes III, IV, ITI+V, IV+V,
and V were 15 (20.0%), 33 (44.0%), 12 (16.0%), 9 (12.0%), and
6 (8.0%), respectively. The baseline proteinuria level in classes
1L IV, III+V, IV+V, V was 1,304.7 mg/g (£614.2), 1,525.9 mg/g
(+932.5), 2,901.1 mg/g (+2,074.1), 5,600.7 mg/g (+4,234.0), and
2,327.9 mg/g (£1,411.1), respectively. The means of the activ-
ity index and chronicity index (CI) were 7.0 (SD=%3.9) of 24
and 1.9 (SD==%1.7) of 12, respectively. Most patients had low C3
(94.7%) and low C4 (69.3%) and were positive for anti-ds DNA
antibodies (70.7%). The mean baseline SLEDAI score was 15.6
points (SD=%4.6), and in terms of renal symptoms, proteinuria,
hematuria, pyuria, and urinary casts were noted in 100%, 90.7%,
64.0%, and 14.7% of the patients, respectively. Other SLE-asso-
ciated symptoms included arthritis, skin rashes, alopecia, fever,
and leukopenia in 14.7%, 10.7%, 10.7%, 8.0%, and 12.0% of the

patients, respectively.

Profile of treatment for LN

At enrollment, 55 patients (73.3%) were treated with MME,
twelve (16.0%) with MMF plus TAC, and two (2.7%) with TAC
as induction agents (Table 1). The remaining six patients were
treated with rituximab (n=1), cyclosporin (n=1), and glucocor-
ticoid only (n=4). Two of the patients were administered ritux-
imab or cyclosporin for the induction treatment as they were
previously diagnosed with LN and suffered adverse effects after

the administration of several immunosuppressants. In the four
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cases that were treated solely with glucocorticoid, two patients
were class V while the others were unable to use the typical
induction agents such as MMF or cyclophosphamide (CYC)
due to a high risk of infection or a high possibility of undergo-
ing surgery at the time of LN diagnosis. For the class V patients
(n=6), two used TAC, two used MME, and the other two used
only glucocorticoid.

For the maintenance treatment, 90.7% (n=68) of the patients
maintained equivalent or reduced doses of induction treatment
agents with a low dose of glucocorticoid. For the adjunctive
therapy, 87% of patients received hydroxychloroquine, which
was recommended unless there were previous side effects or
contraindications.

Before being enrolled in the KUDOS cohort, CYC and MMF
were previously administered as part of the induction treatment
to 18 (42.9%) and 10 (23.8%) of the 42 relapsed LN patients, re-
spectively, followed by azathioprine which was given to 6 (16%)
patients. In the two patients, however, clinical information could

not be confirmed because they underwent renal biopsies and

Table 2. Histopathological baseline characteristics of all
patients

n=75

Biopsy class
1] 15 (20.0)
v 33(44.0)
+V 12 (16.0)
IV+V 9(12.0)
\Y 6 (8.0)

Renal histology (ISN/RPS)

Activity index (/24) 7.0+£3.9
Endocapillary hypercellularity 69 (92.0)
Neutrophils/karyorrhexis 67 (89.3)
Fibrinoid necrosis 28 (37.3)
Hyaline deposits 43 (57.3)
Cellular/fibrocellular crescents 31(41.3)
Interstitial inflammation 42 (56.0)

Chronicity index (/12) 1.9+1.7
Glomerulosclerosis 47 (62.7)
Fibrous crescents 2(2.7)
Tubular atrophy 34 (45.3)
Interstitial fibrosis 32(42.7)

Values are presented as number (%) or meantstandard deviation
unless otherwise indicated. ISN/RPS: International Society of
Nephrology/Renal Pathology Society.
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treatments at different hospitals.

Renal response rates at 3, 6, and 12 months after
induction therapy

Renal response rates were assessed at 3, 6, and 12 months
after the induction therapy and the overall proportion of either
CR or PR was 67%, 79%, and 75%, respectively (Figure 1A). The
proportion of CR at 3 months was 39%. At 6 and 12 months, the
rates increased further to 52% and 51%, respectively. The pro-
portion of NR patients was 33% at 3 months. However, at 6 and
12 months, the rates decreased (21% and 25%, respectively). The
renal response also showed class-specific differences; in particu-
lar, the CR rates in class III patients were 93% and 87% at 6 and
12 months, respectively (Figure 1B), while the CR, PR, and NR
rates of class V patients were 67%, 33%, and 0% at 6 months and
50%, 17%, and 33% at 12 months, respectively.

Predictive factors for renal response after induction
therapy
For predicting renal response, the two groups of CR and NR

were compared at 6 months. The univariate modified Poisson

A 60 - 1 Complete response
[ Partial response
Il Non-response
52 51
50 ]
40 + 39
9
2 33
c
2
80| & 2
g 24 25
o 21
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10 A
0
3 6 12

Time point to renal assessment

Renal response (%) Renal response (%)

Renal response (%)

regression model showed that age at enrollment (odds ratio
[OR]=1.02, 95% confidence interval [95% CI]=1.01~1.04,
p=0.003), age at SLE diagnosis (OR=1.03, 95% CI=1.01~1.05,
p=0.006), age at LN diagnosis (OR=1.02, 95% CI=1.01~1.04,
p=0.001), relapsed LN (versus new-onset LN, OR=0.71, 95%
CI=0.51~1.00, p=0.051), anti-Ro (OR=0.76, 95% CI=0.55~1.04,
p=0.084), and class III LN (versus classes IV, III+V, IV+V, and
V; OR=1.64, 95% CI=1.28~2.10, p<0.001) were all predictors
for CR at 6 months (Table 3). According to the ISN/RPS clas-
sification of LN, six activity indices and four chronicity indices
were not statistically significant as predictors of CR (Supple-
mentary Table 1). Although statistically significant results are
presented in Supplementary Table 1, they cannot be interpreted
as predictive factors, as shown in the footnote. A multivariable
Poisson regression model showed that class III LN (OR=1.48,
95% CI=1.17~1.87, p=0.001) was a predictive factor for CR at 6
months compared with the other classes except for classes I and
II. A younger age at enrollment (OR=1.02, 95% CI=1.00~1.04,
p=0.022), relapsed LN (OR=0.71, 95% CI=0.51~0.98, p=0.037)
compared with new-onset LN, and anti-Ro antibody positivity
(OR=0.67, 95% CI=0.49~0.92, p=0.014) were all shown to be
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Figure 1. Comparison of renal response rates at 3, 6, and 12 months after induction treatment (A). Comparison of renal response rates

by lupus nephritis class at 3, 6, and 12 months (B).
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Table 3. Univariate and multivariate analyses of predictive factors for complete response at 6 months

Univariate regression

Multivariate regression

95% Cl

Variable
95% ClI

Female sex 1.07 0.59~1.94
Age at enroliment 1.02 1.01~1.04
Age at diagnosis of SLE 1.03 1.01~1.05
Age at diagnosis of LN 1.02 1.01~1.04
LN duration 1.00 0.98~1.02
SLE duration 1.02 1.00~1.04
Relapsed LN 0.711 0.51~1.00
Laboratory findings

Creatinine 0.61 0.26~1.47

eGFR 1.00 1.00~1.01

C3 1.00 1.00~1.01

c4 1.00 0.97~1.02

Proteinuria 1.00 1.00~1.00
Positivity of auto-antibody

Anti-dsDNA 1.14 0.76~1.70

Anti-Sm 0.84 0.58~1.22

Anti-RNP 1.09 0.78~1.53

Anti-Ro 0.76 0.55~1.04

Anti-La 1.12 0.75~1.66

APL antibody* 0.67 0.33~1.37
Renal histology (ISN/RPS)

Activity index 0.97 0.92~1.02

Chronicity index 0.98 0.89~1.09

Class IlI" 1.64 1.28~2.10
SLEDAI 1.00 0.97~1.04
Hypertension 0.93 0.52~1.69

0.820 1.09

0.003 1.02¢
0.006

0.001

0.997

0.073 1.00

0.051 0.71%

0.62~1.92 0.759
1.00~1.04* 0.022%

0.98~1.02 0.912
0.51~0.98¢ 0.037¢

0.270
0.545
0.975
0.778
0.241

0.524
0.356
0.612
0.084 0.67*
0.583
0.273

0.49~0.92* 0.014*

0.203
0.765
<0.001 1.48°
0.947
0.820

1.17~1.87* 0.001*

OR: odds ratio, 95% Cl: 95% confidence interval, SLE: systemic lupus erythematosus, LN: lupus nephritis, eGFR: estimated glomerular
filtration rate, C3: complement 3, C4: complement 4, Anti-dsDNA: anti-double-stranded deoxyribonucleic acid, Anti-Sm: anti-Smith, Anti-
RNP: anti-ribonucleoprotein, APL antibody: antiphospholipid antibody, ISN/RPS: International Society of Nephrology/Renal Pathology
Society, SLEDAI: Systemic Lupus Erythematosus Disease Activity Index. *Have at least one antiphospholipid antibody. 'Class Ill vs. class

HI+V, IV, IV+V, and V. *Values are considered significant.

predictive factors for NR at 6 months after induction treatment.
The Poisson regression model for CR at 6 months was also
conducted on 51 patients with proliferative LN and mixed LN,
excluding pure membranous LN patients, and showed the same
results in univariate and multivariate analysis with or without

class V.

DISCUSSION

This study evaluated clinical and histopathologic predictors
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for renal responses in 75 patients with proliferative (classes 111
and IV), mixed (classes III/V and IV/V), or pure membranous
(class V) LN. Class III LN was identified as a good predictor for
CR at 6 months when compared with the other proliferative,
mixed, and pure membranous LN classes. In contrast, a younger
age, relapsed LN, and the presence of anti-Ro antibody were all
poor predictors.

For this study, a six-month time point was chosen to assess
renal response after receiving induction treatment in order to

minimize bias regarding patient compliance and confound-
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ing factors. Drug adherence to the appropriate dose inevitably
decreased at 12 months rather than 6 months due to the dis-
comfort associated with taking a multitude of tablets or because
symptoms have resolved to a certain extent in some LN patients.
Additionally, the long-term use of high-dose steroids and im-
munosuppressants could increase the risk of infections and
drug complications, which can lead to the drug regimen being
temporary suspended. Therefore, evaluating renal response at
6 months rather than 12 months can reduce these confounding
factors.

In our cohort, CR, PR, NR rates at 6 months and 12 months
were 52.0%, 26.7%, 21.3% and 50.7%, 24.0%, 25.3%, respec-
tively. In 2019, Choi et al. [19] reported renal response rates after
induction treatment in Korean LN patients treated with MME
in which the CR, PR, and the NR rates at 6 and 12 months after
induction therapy were 43.8%, 25.0%, 31.2% and 56.2%, 18.8%,
25.0%, respectively. Although the induction treatment agents
in our cohort were not the same, the renal response rates of the
patients in our cohort were similar to those reported by Choi et
al. [19]. Moreover, the CR rate was also similar to those previ-
ously reported in studies in the United States, Japan and China,
ranging from 43% to 58% [4,20,21]. Regarding LN histologic
class, the rate of CR in class III showed the highest response rate
of 93% at 6 months and 87% at 12 months, while the CR rate for
class V was 67% at 6 months and 50% at 12 months, which were
similar to the results of previous studies [21].

This study showed an inverse association of age with renal
response after induction treatment. A younger age at SLE or LN
diagnosis as well as at enrollment in the study were all associated
with NR after induction treatment. These results contrast with
the findings reported by Park et al. [8] and Ichinose et al. [4] in
which the age at onset of LN did not show an association with
renal response at 12 months. However, there were some differ-
ences in study design between the two studies and our study.
For example, CR as a study outcome was compared with PR or
NR in the two studies, whereas it was only compared with NR
in ours. Additionally, the renal response was assessed 12 months
after induction treatment in the two studies, and after 6 months
in ours. Also, patients with juvenile onset SLE were included in
our study, but not in the other two studies. These differences be-
tween the two studies and ours have to be considered when the
results are interpreted.

Compared with new-onset LN, relapsed LN was identified

as a poor predictive factor for short-term renal response in

this study. As the number of relapses increased, the rate of CR
decreased to 62.5%, 50%, and 0.0%. However, the sample size
was too small for the differences to be significant. Differences
were also observed in the histopathology between patients with
new-onset LN and relapsed LN. A higher chronicity index in
patients with relapsed LN was marginally significant (p=0.059),
as shown in Supplementary Table 2. In particular, there was a
significant difference in glomerulosclerosis (p=0.013). Marinaki
et al. [22] illustrated that the CI was also found to increase in
conjunction with the number of kidney biopsies, demonstrating
that despite the use of appropriate immunosuppressants, time-
accumulated, chronic, and irreversible damage can still occur.
Thus, chronic and irreversible histologic changes in relapsed LN
patients appear to be associated with a poor renal response after
induction treatment.

The positivity of the anti-Ro antibody was a poor predictive
factor within our cohort. Anti-Ro antibody, alongside anti-La
antibody, are the main serological markers of Sjogren’s disease,
which is known to be associated with SLE. Several associations
between SLE and anti-Ro antibodies have been reported, but
the association with LN is controversial. Korbet et al. [23] found
predictable factors for the long-term prognosis of LN in a total
of 86 LN patients (54 White, 21 Black, and 11 from other races).
In this study the presence of the anti-Ro antibody (relative
risk=3.0, 95% CI=1.4~6.4, p<0.01) was associated with a greater
potential for progressing to ESRD in multivariate analysis.
However, Moon et al. [24] revealed that being seronegative for
anti-Ro antibody (hazard ratio (HR)=3.51, 95% CI=1.40~8.81,
p=0.007) was a predictor of relapse in 108 LN patients [24].
In another study by Sule et al. [25], the presence of antibod-
ies against anti-Ro was a protective factor against renal disease
(HR=0.2, 95% CI=0.05~0.5) in LN patients aged <19 years. Fur-
ther studies on the role of anti-Ro antibody on LN are necessary
in order to make robust conclusions.

There may be concerns that a lower level of proteinuria in
class IIT compared with other classes could prompt favorable
responses in LN. In the mixed or membranous pattern, the
baseline proteinuria level was higher than the pure proliferative
pattern, while no differences were noted between classes III and
IV. Therefore, baseline proteinuria levels do not seem to influ-
ence the high CR rate in class IIT LN.

This study has several strengths and limitations. One strength
of this study is a prospective cohort study, which can minimize

bias throughout the study period. Additionally, the treatment
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for LN was performed in a single center, which provide relative
consistency throughout the study period and reduce the risk of
confounding factors that can occur if multiple clinical settings
are used. Conversely, the total number of patients was small,
particularly for the multivariate analysis. There were 39 CR
patients but only 19 NR patients, which might result in low sta-
tistical power. Nevertheless, we did find statistically significant
predictive factors for the renal response. Another limitation is
that class V showed different characteristics in clinical course
and treatment from proliferative nephritis, meaning that the
tool used for evaluating the renal response may not be suitable.
Investigating these two groups separately would be a way to re-

duce bias in future studies.

CONCLUSION

In this prospective study, class III LN was identified as a
good predictor for CR at 6 months after induction treatment
compared with proliferative, mixed, and pure membranous LN
classes. In contrast, a younger age, relapsed LN and anti-Ro an-
tibody were poor predictors. In LN patients with these kinds of
poor predictors, more promising and precise therapeutic strate-

gies that produce better renal response will need to be found.

SUPPLEMENTARY DATA
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