Journal o f R heum atic D iseases
Vol. 20, No. 3, June 2013
http://dx.doi.org/10.4078/jrd.2013.20.3.156

□ O riginal Article □

Diagnosis and Treatment of Lupus Nephritis:
Survey Results on Four Important Issues
Young Bin Joo1, Yoon-Kyoung Sung1, Yong-Beom Park2, Chang-Hee Suh3, Seung-Cheol Shim4,
Young Ho Lee5, Jisoo Lee6, Hye-Soon Lee1, Hoon-Suk Cha7, Sang-Cheol Bae1
1

Department of Rheumatology, Hanyang University Hospital for Rheumatic Diseases , Department of Internal
2
Medicine, Yonsei Unversity College of Medicine , Seoul, Department of Rheumatology, Ajou University
3
Hospital , Suwon, Division of Rheumatology, Daejeon Rheumatoid & Degenerative Arthritis Center,
4
Chungnam National University , Daejeon, Division of Rheumatology, Department of Internal Medicine,
Korea University Anam Hospital5, Division of Rheumatology, Department of Internal Medicine, Ewha
Womans University Mokdong Hospital6, Division of Rheumatology, Department of Medicine,
Sungkyunkwan University, School of Medicine, Samsung Medical Center7, Seoul, Korea

treatment of class III and IV LN, most of the respondent
physicians selected high-dose cyclophosphamide. Mycophenolate mofetil and steroid combination therapy were selected for the maintenance treatment, and tacrolimus for
the treatment of class V LN. There was a controversy in
the drug selection, however, especially on the maintenance
treatment of class III and IV LN and on the treatment of
non-responsive class V LN.
Conclusion. Some discrepancies were found in the treatment of LN in the real world. Although no recommendation was made for Korean LN patients in this study,
the study results will help physicians select the most reasonable treatment for Korean LN patients based on experts’ experiences and objective evidence.
Key Words. Lupus nephritis, Treatment, Guideline

Objectives. To investigate the perception of and treatment
pattern with regard to the four important issues in the
management of lupus nephritis (LN), and to identify which
parts of the LN treatment are difficult for physicians to
carry out in clinical practice.
Methods. Four steps were carried out: pre-survey, LN symposium, post-survey, and meeting after the symposium.The
two surveys were conducted with the same contents regarding renal biopsy, induction and maintenance treatment for
class III and IV LN, and treatment for class V LN. The
results of the first survey and the changes in opinion reflected in the second survey were comparatively analyzed.
Results. In the first survey, most of the respondent physicians replied that they would immediately conduct biopsy
in the case of significant proteinuria. For the induction

kidney transplantation (4).

Introduction
Renal involvement is observed in 50∼75% of patients with

LN is currently being treated according to the 2003 Society

systemic lupus erythematosus (SLE) within 10 years after the

of Nephrology/Renal Pathology Society Classification of LN,

disease occurrence (1,2). As it may reduce a patient’s survival,

and the currently available drugs for its treatment are cyclo-

active proper treatment is required (3). Renal-function main-

phosphamide (CYC), azathioprine (AZA), mycophenolate mo-

tenance and the patient’s survival have improved with the ear-

fetil (MMF), cyclosporine, and tacrolimus (5). It is unclear,

ly diagnosis of lupus nephritis (LN) and with improved treat-

however, which drug is the initial choice for induction and

ment over the past 10 years, but 10∼15% of LN patients still

maintenance treatment according to the classification.
Guidelines focused on the diagnosis and treatment of LN

end up with end-stage renal disease and require dialysis or
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were presented by the American College of Rheumatology

follows: initial renal biopsy, induction treatment of class III

(ACR) and the European League against Rheumatism and

and IV LN, maintenance treatment of class III and IV LN,

European Renal Association-European Dialysis and Transplant

and treatment of class V LN. They developed four patient sce-

Association (EULAR/ERA-EDTA) in 2012 (6,7). The Dutch

narios and multiple choice items on how to manage the four

Working Party on SLE also presented guidelines on the treat-

imaginary patients and on the suitable evidence for the treat-

ment of Dutch LN patients in 2012 (8). As no treatment

ment decision. A pre-survey was conducted among rheumatol-

guidelines have been available for Korean LN patients, they

ogists via the Internet in October 2011.

have been treated based mainly on the results of clinical trials,

Step 2: symposium on the management of LN: The symposium

research papers, or personal experience. As the results of clin-

was held on October 28, 2011. In the symposium, a systematic

ical trials must be validated in much more patients, their appli-

review of the above four topics was carried out (details in the

cation to real clinical practice is limited. Thus, guidelines most

supplementary information).

suitable for Korean LN patients are needed.

Step 3: post-survey on the same issues related to the treatment

This study is a preliminary step towards establishing a rec-

of LN (second survey): To assess the changes in the LN treat-

ommendation for the treatment of LN in Koreans. Understand-

ment policy agreed upon by the physicians, a second survey

ing physicians’ attitudes and preferences regarding the treat-

was conducted via the Internet in November 2011. The survey

ment of LN is step in developing effective guidelines for such

participants were those who attended the symposium, and the

treatment and may also help overcome the barriers to guide-

patient scenarios and questionnaires that were used in the

line implementation.

pre-survey were likewise used in the second survey.

In this study, a pre-survey was conducted, and a symposium

Step 4: analysis of the results of the two surveys by the steering

on LN was held, followed by a post-survey regarding the four

committee after the symposium: After the symposium, the steer-

important issues related to LN that came about due to the ab-

ing committee analyzed the results of the two surveys and re-

sence of definite guidelines for its treatment in Koreans. The

viewed the presentation, questions, and arguments raised in

purpose of the study was to help physicians select the most

the symposium to summarize the current trends, problems, and

reasonable and feasible treatment for Korean LN patients

perspectives on the treatment of Korean LN patients.

based on experts’ experiences and objective evidence.
Statistical analysis

Matherials and Methods

The results of the first survey, which were especially strati-

A steering committee consisting of nine rheumatologists was

fied by experience in lupus patient care, were analyzed. Then

organized for the conduct of the study. They were responsible

the differences between the results of the two surveys were

for identifying the important issues related to the treatment of

comparatively analyzed using only the answers of the physi-

LN, developing clinical scenarios related to such issues, review-

cians who participated in both the first and second surveys.

ing related articles and presentations, and analyzing the survey

All the results are reported herein as means and standard devi-

results. The study was conducted in four steps (Figure 1).

ations (SDs) or frequencies (%). The categorical variables were

Step 1: pre-survey on the issues related to the treatment of LN

compared via Chi-square test or Fisher’s exact test, as appro-

(first survey): The steering committee selected four topics, as

priate, and independent sample t-tests were used to compare

Figure 1. The four steps carried
out in the study. LN: lupus nephritis.
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Table 1. Baseline characteristics of the physicians who participated in the first survey
All physicians
N=48
Age, n (%)
Man/woman, n (%)
Hospital, n (%)
University hospital
Clinic
Others
Region, n (%)
Seoul
Metropolitan
Others
LN patients seen per year, n (%)
≤10
11∼50
≥51

39.2±7.3
29 (60.0)/19 (40.0)

Rheumatologists who had Rheumatologists who had
≥5 years experience
＜5 years experience
N=21
N=27
45.4±5.0
17 (81.0)/4 (19.0)

p

34.3±5.0
12 (44.4)/15 (55.6)

＜.001
0.010

45 (94.0)
1 (2.0)
2 (4.0)

20 (95.2)
1 (4.8)
0 (0)

25 (92.6)
0 (0)
2 (7.4)

ns

26 (54.0)
12 (25.0)
10 (21.0)

9 (42.9)
6 (28.6)
6 (28.6)

17 (63.0)
6 (22.2)
4 (14.8)

ns

4 (8.3)
22 (45.8)
22 (45.8)

0 (0)
5 (23.8)
16 (76.2)

4 (14.8)
17 (63.0)
6 (22.2)

0.001

LN: lupus nephritis, SLE: systemic lupus erythematosus, ns: not significant.

the continuous variables. All the tests were two-sided, and the

of Rheumatology. About 58% (n=7) of them took care of 51

P-values that were less than 0.05 were considered statistically

or more LN patients.

significant. All the statistical analyses were performed using
the SPSS 17 software (Chicago, IL, USA).

First renal biopsy
Results of the first survey: In the first scenario, the LN patient

Results

was taking 60 mg/day prednisolone orally following steroid

Characteristics of the physicians who participated in the

pulse therapy for the treatment of neuropsychiatric lupus. The

symposium and surveys

survey participants were asked to indicate the appropriate time

Table 1 shows the characteristics of the first-survey partici-

for performing renal biopsy in the LN patient (Table 2-1).

pants. A total of 48 physicians participated in the survey, 29

They answered as follows: 54% (n=26) of the respondents

(60%) of whom were men and 19 (40%) women, and their

would perform renal biopsy immediately. The frequency of

mean age was 39.2±7.3. Ninety four percent (n=45) of the

such answer was significantly higher in the physicians who

physicians worked in university hospitals, and 79% (n=38) in

had less than five years experience than in the physicians who

Seoul and other metropolitan cities. About 46% (n=22) of the

had five years experience or more (p≤.001). About 23%

participants took care of 11-50 LN patients annually, and

(n=11) would perform renal biopsy if there was no response

about 46% (n=22) took care of 51 or more.

to the additional immunosuppressant, which answer was sig-

All the physicians were divided into two groups according

nificantly higher in the physicians who had five years experi-

to the length of their experience in lupus patient care, starting

ence or more (p≤.001). Ten percent (n=5) would perform re-

from their certification by the Board of Rheumatology. Among

nal biopsy after decreasing the dose of steroids to 20 mg/day

the 48 physicians, 21 (44%) had five years or more experi-

or less, and 4% (n=2) would omit biopsy (Table 3 and Figure

ence. Almost all of them were men (81%), and their mean

2A). For the evidence that would make them decide to con-

age was 45.4±5.0. About 52% of them took care of 51 or

duct biopsy or not to, the participants cited the recent interna-

more LN patients, and 38% took care of 11∼50. The dis-

tional clinical guidelines (n=13, 27.1%), the published results

tributions of their hospital workplaces and regions were sim-

of clinical studies (n=12, 25%), and the presentations in the

ilar to those of the physicians with less than five years experi-

symposium and the meeting (n=10, 20.8%).

ence. Among the 40 physicians who participated in the second

Comparison of the results of the first and second surveys: A

survey, 12 also participated in the first survey. Among these

second survey was conducted to investigate the changes in the

12 physicians, five had less than five years experience in lu-

physicians’ LN treatment selection after the symposium,

pus patient care, starting from their certification by the Board

which provided evidence of the efficacy of such method. No
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Table 2. Clinical scenarios and questionnaires of the surveys conducted before and after the symposium
2-1. When would you conduct renal biopsy to determine the treatment method for the patient?
A 35-year-old woman patient with lupus was referred to the Emergency Department due to systemic tonic-clonic seizure. As the
MRI T2 weighted image showed a contrast-increasing lesion on the white matter, the patient was diagnosed with neuropsychiatric
lupus. The patient was made to take 60 mg/d prednisolone orally after steroid pulse therapy (1 g/d methylprednisolone for five
days), after which the seizure improved, without recurrence. Despite the improvement shown in the neuropsychiatric lupus with
the treatment, however, a spot urine protein creatinine ratio of 1.5 was still present in her urinalysis.
2-2. Which drug would you select first when considering further treatment of this patient?
A 25-year-old woman patient with lupus visited the hospital due to edema. Her blood chemistry showed the following results:
BUN25 mg/dL, creatinine 1.0 mg/dL, C3/C4 21/7 mg/dL, and 24 h proteinuria 4.5 g. The renal biopsy showed that the patient
had class IV LN.
2-3. Which drug would you select for maintenance treatment of this patient?
A 38-year-old woman patient who visited the hospital due to generalized edema was diagnosed with class IV LN. She hada spot
urine protein creatinine ratio of 8.0 and a serum creatinine level of 1.4 mg/dl. After induction treatment using high-dose CYC
according to the NIH protocol, she had a spot urine protein creatinine ratio of 0.4, a serum creatinine level of 0.9 mg/dL, and
normal urinary sediments.
2-4. Which treatment method would you select for further treatment of this patient?
A 39-year-old woman patient visited the hospital due to generalized edema. She was diagnosed with class V LN in a biopsy.
She received a high-dose steroid and cyclosporine combination therapy. The steroid dose was gradually reduced. Six months later,
she had a serum creatinine level of 0.7 mg/dL, a serum albumin level of 3.0 g/dL, and a 24 h proteinuria level of 1.9 g/dL.
MRI: magnetic resonance imaging, BUN: blood urea nitrogen, C3: complement3, C4: complement4, LN: lupus nephritis, CYC:
cyclophosphamide, NIH: National Institute of Health

statistically significant change in the distribution was found,

maintenance treatment of class IV LN patients who were re-

however, after the symposium (Figure 3A).

sponsive to the induction treatment was presented to the symposium participants (Table 2-3). A 38-year-old woman patient

Induction treatment of class III and IV LN

showed complete remission after high-dose CYC induction

Results of the first survey: The second case was about in-

treatment. The physicians replied that they would recommend

duction treatment after the diagnosis of class IV LN via biopsy

combination therapy with MMF and steroids (31%, n=15), or

(Table 2-2). The 25-year-old woman patient had abnormal cre-

AZAand steroids (29%, n=14). In addition, about 21% (n=10),

atinine level and 4.5 g/day proteinuria. Fifty percent (n=24)

10% (n=5), 6% (n=3), and 2% (n=1) of the participants would

of the participants replied that they would intravenously (IV)

consider AZA, MMF, CYC, and cyclosporine with steroid

administer high-dose CYC as the first-line treatment, about

combination therapy, respectively (Table 3 and Figure 2C).

35% (n=17) low-dose CYC, and 15% (n=7) MMF (Table 3

Regarding the evidence needed for selecting the drug to be

and Figure 2B). The Eurolupus protocol was selected more

used for the maintenance treatment of class IV LN, 50%

often, with statistical significance, by the physicians who had

(n=24) and 29% (n=14) of the participants would follow the

five years experience or more (p=0.003). Regarding the evi-

results of clinical studies published in scientific literature and

dence needed for drug selection, 52% (n=25) and 27% (n=13)

the recent international clinical guidelines, respectively.

of the participants replied that they would select the drug to

Comparison of the results of the first and second surveys: The

be used for LN treatment based on the published results of

survey conducted before the symposium elicited various an-

clinical studies and the recent international clinical guidelines,

swers, which meant that there is confusion in the LN main-

respectively.

tenance treatment in real clinical practice. In the survey after

Comparison of the results of the first and second surveys:

the symposium, majority of the participants selected AZA and

There were no statistically significant differences between the

steroid combination therapy, two times the frequency of such

answers in the first survey and those in the second. More

reply in the survey conducted before the symposium (Figure

physicians, however, selected high-dose cyclophosphamide

3C). This result showed that an agreement has been reached

than MMF for the initial induction treatment after the sympo-

based on the evidence reported in the symposium.

sium (Figure 3B).
Treatment of class V LN
Maintenance treatment of LN
Results of the first survey: A case of drug selection for the

Results of the first survey: A case of induction treatment of

class V LN was presented to the symposium participants. A
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Table 3. Responses to the four scenarios according to the length of experience in taking care of SLE patients
All physicians
N=48
Scenarios 1
Immediate renal biopsy
Renal biopsy when the steroid dose is
decreased to ≤20 mg/day
Immunosuppressant administration
Biopsy omitted
Others
Scenarios 2
MMF
Tacrolimus
CYC (NIH)
CYC (Eurolupus)
Others
Scenarios 3
AZA
AZA＋steroid
Cyclosporine
Cyclosporine＋steroid
CYC
CYC＋steroid
MMF
MMF＋steroid
Others
Scenarios 4
Observation
CYC IV
MMF
Tacrolimus
Others

Rheumatologists with
≥5 year experience
N=21

Rheumatologists with
＜5 year experience
N=27

p

26 (54.2)
5 (10.4)

5 (23.8)
2 (9.5)

21 (77.8)
3 (11.1)

＜.001
ns

11 (22.9)
2 (4.2)
4 (8.3)

10 (47.6)
1 (4.3)
3 (14.3)

1 (3.7)
1 (3.7)
1 (3.7)

＜.001
ns
ns

7
0
24
17
0

(14.6)
(0)
(50.0)
(35.4)
(0)

2
0
8
11
0

(9.5)
(0)
(38.1)
(52.4)
(0)

5
0
16
6
0

(18.5)
(0)
(59.3)
(22.2)
(0)

ns
ns
ns
0.03
ns

10
14
0
1
0
3
5
15
0

(20.8)
(29.2)
(0)
(2.1)
(0)
(6.3)
(10.4)
(31.3)
(0)

5
5
0
0
0
2
3
6
0

(23.8)
(23.8)
(0)
(0)
(0)
(9.5)
(14.3)
(28.6)
(0)

5
9
0
1
0
1
2
9
0

(18.5)
(33.3)
(0)
(3.7)
(0)
(3.7)
(7.4)
(33.3)
(0)

ns
ns
ns
ns
ns
ns
ns
ns
ns

14
8
9
17
0

(29.2)
(16.7)
(18.8)
(35.4)
(0)

4
1
5
11
0

(19.0)
(4.8)
(23.8)
(52.4)
(0)

10
7
4
6
0

(37.0)
(25.9)
(14.8)
(22.2)
(0)

ns
ns
ns
0.03
ns

AZA: azathioprine, CYC: cyclophosphamide, MMF: mycophenolatemofetil, NIH: National Institute of Health, ns: not significant.

39-year-old woman patient received steroid and cyclosporine

spectively). After the symposium, the frequency of tacrolimus

combination therapy after her diagnosis with class V LN. She

selection increased to 75% (Figure 3D). This result showed

had 1.9 g/dl proteinuria six months later (Table 2-4). Thirty

that after the symposium, some participants opted to administer

five percent (n=17) of the participants would orally administer

a second regimen treatment for class V LN that was non-re-

tacrolimus. The physicians who had five years experience or

sponsive to the initial treatment.

more favored tacrolimus (p=0.03). In addition, about 19%
(n=9) and 17% (n=8) of such physicians would orally adminis-

Discussion

ter MMF and would intravenously administer CYC, re-

Regarding the four important issues that draw attention in

spectively (Table 3 and Figure 2D). Regarding the evidence

the treatment of LN, the physicians mainly expressed the fol-

needed for the selection of the drug to be used for the main-

lowing opinions. In the first survey, the physicians replied that

tenance treatment of class V LN, 58% (n=28) would select

they would immediately conduct biopsy in the presence of sig-

the drug based on the results of clinical studies published in

nificant proteinuria. In the case of the induction treatment of

scientific literature.

class III and IV LN, the physicians replied that they would

Comparison of the results of the first and second surveys:

select high-dose IV CYC as a first-line drug, and MMF or

Before the symposium, the frequency of tacrolimus selection

AZA with steroid therapy for the maintenance treatment. In

and the frequency of the answers in favor of the maintenance

the case of persistent proteinuria even after the induction treat-

of the current treatment were similar (34 and 30%, re-

ment of class V LN with cyclosporine and high-dose steroid
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Figure 2. (A) First-survey results on the diagnostic performance of renal biopsy. A: Immediate conduct of renal biopsy. B: Renal biopsy
when the steroid dose is decreased to 20 mg/day or lower. C: Immunosuppressant administration, but if no response, renal biopsy. D:
Biopsy omitted. E: Others. (B) First-survey results on the induction therapy on LN. A: Oral administration of mycophenolatemofetil.
B: Oral administration of tacrolimus. C: Intravenous cyclophosphamide administration (NIH protocol). D: Intravenous cyclophosphamide
administration (Eurolupus protocol). E: Others. (C) First-survey results on the maintenance therapy on LN. A: Azathioprine. B:
Azathioprine＋glucocorticoid. C: Cyclosporine. D: Cyclosporine＋glucocorticoid. E: Cyclophosphamide. F: Cyclophosphamide＋
glucocorticoid. G: Mycophenolatemofetil. H: Mycophenolatemofetil＋glucocorticoid. I: Others. (D) First-survey results on the maintenance
therapy on LN. A: Maintenance and observation of the current treatment. B: Cyclophosphamide IV administration. C: Oral administration
of mycophenolatemofetil. D: Oral administration of tacrolimus. E: Others.

combination therapy, the participants replied that they would

matologists”), however, selected another answer: “renal biopsy

select tacrolimus.

if there is no response with immunosuppressant therapy.” This

In 2012, guidelines on LN treatment were suggested by ACR

may be because the patient in the given scenario has already

as well as EULAR. They both recommended that any sign of

been treated with steroid. In the EULAR recommendation, bi-

renal involvement should be an indication for first renal biopsy

opsy is recommended to be carried out before the institution

as clinical, serological, or laboratory tests cannot accurately

of immunosuppressive treatment, but the treatment with

predict renal biopsy findings. Considering the results of the

high-dose glucocorticoid should not be delayed if renal biopsy

survey, most physicians who participated in the survey agreed

cannot be readily performed (7). Considering this recom-

to that recommendation. The physicians who had five years

mendation, renal biopsy should not be hesitated although high

experiences or more, starting from their certification by the

dose steroid were already given to patients with LN.

Board of Rheumatology (they were considered “expert rheu-

In the survey, 85% of the respondent physicians replied that
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Figure 3. (A) Change of opinion on the diagnostic performance of renal biopsy. A: Immediate conduct of renal biopsy. B: Renal biopsy
when the steroid dose is decreased to 20 mg/day or lower. C: Immunosuppressant administration, but if no response, renal biopsy. D:
Biopsy omitted. E: Others. (B) Change of opinion on the induction therapy on LN. A: Oral administration of mycophenolatemofetil.
B: Oral administration of tacrolimus. C: Intravenous cyclophosphamide administration (NIH protocol). D: Intravenous cyclophosphamide
administration (Eurolupus protocol). E: Others. (C) Change of opinion on the maintenance therapy on LN. A: Azathioprine. B:
Azathioprine＋glucocorticoid. C: Cyclosporine. D: Cyclosporine＋glucocorticoid. E: Cyclophosphamide. F: Cyclophosphamide＋
glucocorticoid. G: Mycophenolatemofetil. H: Mycophenolatemofetil＋glucocorticoid. I: Others. (D) Change of opinion on the maintenance
therapy on LN. A: Maintenance and observation of the current treatment. B: Cyclophosphamide IV administration. C: Oral administration
of mycophenolatemofetil. D: Oral administration of tacrolimus. E: Others.

they would treat class IV LN patients with intravenous CYC

efficacy in all races in the studies that have so far been con-

as the induction treatment. Especially, more expert rheumatol-

ducted, including Asians (9-14). The proper doses according

ogists selected the low “Eurolupus” dose than the high “NIH”

to the race, however, are not yet conclusive. Both the EULAR

dose. In the EULAR recommendation, MMF or “low”-dose

Committee and the ACR Committee recommend 3 g MMF

intravenous CYC in combination with glucocorticoids is rec-

per day, but the ACR Committee recommends a reduced dose

ommended for the initial treatment of class III and IV LN (7).

(2 g per day) in Asians. The proper daily doses of MMF for

ACR, however, recommends MMF or “high”- or “low”-dose

Korean LN patients should be investigated.

intravenous CYC along with glucocorticoids, but is in favor

Although MMF and CYC are considered equivalent based

of high-dose intravenous CYC (6). This difference may be due

on recent studies (10,11), only 15% of the respondent physi-

to the difference in the patients’ ethnicity. Low-dose CYC

cians selected MMF as the initial induction treatment. The use

showed a better efficacy/toxicity ratio than high-dose CYC in

of MMF is limited in Korea because it is not covered by the

the European patients but not in the non-white or Asian

medical insurance as the initial treatment. Thus, CYC is alter-

patients. To apply low-dose CYC as the initial treatment in

natively used for the initial treatment. The drug selection, how-

Korea, more studies based on Korean LN patients are needed.

ever, should be based on the efficacies and risk of adverse

In contrast to cyclophosphamide, MMF demonstrated similar

events during the treatment rather than on the insurance-related
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drug cost. In addition, the patient’s age and underlying dis-

treatment (18). Tacrolimus, a calcineurin inhibitor, has been

ease, which may worsen during the treatment, should be

reported to be effective in the induction treatment of refractory

considered.

LN (19,20). It has also been widely used as an initial treat-

Besides the doses of CYC and MMF, additional researches

ment drug in Japan. Even so, more data on tacrolimus from

targeting Korean patients are needed to verify the efficacy and

large-scale, long-term clinical studies on it are needed to de-

toxicity. Steroid pulse therapy during induction treatment is

termine its efficacy for the initial treatment of class V LN.

still controversial (9,11,12,15), although both the ACR and

In this study, currently available international data were

EULAR guidelines recommend that steroid pulse therapy be

briefly reviewed, along with evidence of the efficacy of the

simultaneously administered with the aforementioned therapy

treatment methods that can be applied to actual clinical prac-

for three days. Moreover, on the use of leuprolide to conserve

tice for Korean situations. This study, however, has several

the fertilization capacity before CYC administration, no agree-

limitations. First, the number of physicians who participated

ment has been reached (6), although amenorrhea may occur

in the surveys was insufficient to represent the Korean rheu-

in 12% of such women aged 25 years or below, and in 62%

matologists’opinions. Second, pathological information such

of such women aged 31 years or above, in proportion to their

as cellular crescent, activity index, and chronicity index, and

age (16), in the CYC treatment of LN. Thus, these issues

other parameters such as urinary sediment, complement, and

should be carefully reviewed before applying the treatment to

anti-dsDNA antibody, were not sufficient to establish the pa-

Korean LN patients.

tients’ status. This may affect the discordant response in the

Regarding the maintenance treatment drug for the class IV

survey. Despite the some limitation, this study was meaningful

LN patients who were responsive to the induction treatment,

because the opinions of the Korean physicians who are ac-

the Korean physicians tended to select MMF or AZA with

tively treating LN were obtained, and because reasonable evi-

steroid therapy. The 2012 ACR and EULAR guidelines rec-

dence of their actual application to clinical practice was

ommend AZA or MMF administration as maintenance treat-

presented.

ment (6). Two prospective studies on the maintenance treatment were recently conducted. A large-scale study showed

Conclusion

that the probability of treatment failure in a three-year fol-

The results of this study showed that the Korean physicians

low-up was significantly lower for MMF than for AZA, and

agree to a considerable portion of the ACR or EULAR

that the adverse events were also significantly lower for MMF

recommendations. They were shown to be confused, however,

(14). A small-scale study showed no difference in the prog-

with regard to how to select therapeutic drugs for LN in actual

noses of the two groups in a four-year follow-up (17). Regard-

clinical practice considering the ethnic difference or insurance

ing the time point of the decrease in the immunosuppressant

problem. Although this study did not suggest or recommend

dose, no guidelines have been recommended. In addition, as

concrete guidelines for the treatment of LN, its results could

no data that can be used for the determination are currently

be helpful in reaching a decision with regard to the LN treat-

available, the accurate judgment and experiences of the physi-

ment that is most appropriate for Korean medical situations.

cians are required.
As Korean physicians are most confused with regard to the

Supplementary Information

treatment of class V LN, a discrepancy exists between the

Symposium on the treatment of LN

conventional guidelines and the actual clinical practice in the

The results of the systematic review were as follows:

drug selection. The 2012 ACR committee recommends MMF

Systematic review of the renal biopsy indications for the diagnosis

(2∼3 g) and steroid (0.5 mg/kg/day) combination therapy, but

of LN in the symposium; In cases of more than 500 mg/day

no agreement on the efficacy and selection of other drugs was

proteinuria and active urine sediments such as hematuria and

reached in the initial therapy of class V LN (6). Similar to

pyuria, biopsy is required. Repeated biopsy is required in cas-

the ACR Committee, the EULAR committee recommends

es of active urine sediments and a higher serum creatinine lev-

MMF in combination with oral prednisolone, but CYC or cal-

el, newly occurring or worsening nephrotic syndrome in pa-

cineurin inhibitors such as tacrolimus and cyclosporine are

tients with previous proliferative LN, a gradually increased se-

recommended as alternative options. In Korea, it is difficult

rum creatinine level with urine sediments in black people, and

to use MMF as the initial drug as the initial use of MMF to

other suspected types of renal diseases irrelevant to lupus.

treat LN is not covered by the medical insurance. Instead, cy-

Induction treatment of class III and IV LN; Comparative stud-

closporine or CYC with steroid therapy is used for the initial

ies on drugs for induction treatment were reviewed via a sys-
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tematic reference review (21). Three studies that compared
CYC administration with MMF administration showed no significant difference in efficacy and safety. Three other studies

8.

showed that MMF administration is more efficacious and safe.
Studies regarding the CYC doses showed that the adverse
events were fewer in the low-dose case than in the high-dose
case. Seven studies on tacrolimus showed that it is both effica-

9.

cious and has few adverse events (22).
Maintenance treatment of LN; The goal of the maintenance

treatment of LN is to maintain its remission status and to prevent its recurrence. MMF and AZA have shown the greatest

10.

usefulness. Cyclosporine and tacrolimus, which are calcineurin
inhibitors, require further investigation.
Treatment of class V LN; Membranous LN may progress to

end-stage renal disease and has a high risk of throm-

11.

boembolism. Thus, its clinical study is very limited. It seems
that a steroid combination treatment with immunosuppressants
is more effective than steroidtreatment alone. The drugs whose
efficacy has been reported include AZA, CYC, cyclosporine,

12.

MMF, tacrolimus, and rituximab (18,23,24).
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