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ABSTRACT

Objective: Renal involvement in systemic lupus erythematosus
(SLE), also known as lupus nephritis (LN), leads to a worse prog-
nosis than SLE without kidney involvement.

Material and Methods: Biopsy-proven LN patients diagnosed
between January 2012 and January 2021 were reviewed.
Complete remission (CR) was defined as a reduction in the urinary
protein-to-creatinine ratio (UPCR) below 0.50 g/g. Partial response
is characterised by a 24-h urine protein excretion reduction to
below 3 g/day with at least a 50% decrease in proteinuria. Primary
effective renal response was defined as PCR of less than 0.7 g/g
and the absence of any rescue therapy for treatment failure.

Result: All patients exhibited proteinuria at diagnosis, with class
IV LN being the most common (36.4%) form, and 65.9% had prolif-
erative LN. At 12 months, CR was achieved in 16 patients (37.2%)
with significant differences in systolic and diastolic blood pressure
and eGFR at diagnosis (p=0.01, p=0.02, and p=0.016, respective-
ly). CR rates were lower at 12 months in patients with proliferative
LN (p=0.024) and interstitial inflammation (p=0.04). Besides, no
significant difference was found in CR rates at 6 and 12 months
between PLN patients treated initially with steroids and cyclo-
phosphamide and those treated with steroids and mycopheno-
late mofetil (p>0.05). However, the median time to achieve CR was
shorter in the mycophenolate mofetil group (p=0.048).

OZET

Amag: Sistemik lupus eritematozusun (SLE) bdébrek tutulu-
mu olarak bilinen lupus nefriti (LN), bébrek tutulumu olmayan
SLE'ye gore daha kot bir prognoza yol acar.

Gereg ve Yontem: Ocak 2012 ile Ocak 2021 arasinda tani konu-
lan biyopsiyle kanitlanmis LN hastalari incelendi. Tam remisyon
(TR), idrar protein-kreatinin oraninin (PKO) 0,50 g/g'nin altina
dusmesi olarak tanimlandi. Kismi yanit, 24 saatlik idrar protein
atihminin ginde 3 g/ginin altina dismesi ve proteiniride en
az %50 azalma olarak tanimlandi. Birincil etkili renal yanit ise 0,7
g/g'dan disik PKO ve tedavi basarisizligi icin herhangi bir kur-
tarma tedavisinin olmamasidir.

Bulgular: Tani aninda tim hastalarda proteiniri mevcut olup,
en yaygin form %36,4 ile sinif IV LN idi ve hastalarin %65.9'unda
proliferatif LN vardi. Oniki ayda, 16 hastada (%37,2) TR elde edil-
di ve tani aninda sistolik ve diyastolik kan basinci ile eGFR'de
anlamli farklar vardi (sirasiyla, p=0,01, p=0,02 ve p=0,016). Pro-
liferatif LN (p=0,024) ve interstisyel inflamasyonu olan hastalarda
12 aylk TR oranlan daha distk bulundu (p=0,04). Ayrica, ste-
roid ve siklofosfamid ile tedavi edilen PLN hastalari ile steroid
ve mikofenolat mofetil (MMF) ile tedavi edilenler arasinda 6 ve
12 aylik TR oranlarinda anlamli fark bulunmadi (p>0,05). Bununla
birlikte, mikofenolat mofetil grubunda TR elde etme siresi daha
kisaydi (p=0,048).
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Conclusion: LN remains a significant source of morbidity and
mortality in patients with SLE; therefore, early diagnosis and
prompt initiation of the treatment are crucial for renal and pa-
tient survival.

Keywords: Renal survival, lupus nephritis, end-stage renal dis-
ease, remission, induction therapy

Sonug: LN, SLE hastalarinda morbidite ve mortalitenin 6nem-
li bir kaynagi olmaya devam etmekte olup erken tani ve tedavi
bobrek ve hasta sagkalimi icin kritik 5neme sahiptir.

Anahtar Kelimeler: Bobrek sagkalimi, lupus nefriti, son dénem
bobrek hastaligi, remisyon, indiksiyon tedavisi

INTRODUCTION

Systemic lupus erythematosus (SLE) is a complex,
chronic, multisystemic autoimmune disease with a broad
spectrum of clinical manifestations and severity (1). SLE
manifests with a spectrum of clinical presentations,
encompassing joint and cutaneous involvement, as well
as potentially life-threatening renal, hematologic, and
central nervous system manifestations. Recurrent disease
flares and resulting organ damage contribute to elevated
healthcare expenditures and diminished quality of life (2).

The pathogenesis of lupus nephritis (LN), the renal
manifestation of SLE, involves the early formation
and deposition of immune complexes containing
autoantibodies in the kidneys, subsequently leading to
inflammation, immune-mediated tissue damage, and
fibrosis (3). The range of clinical presentations includes
from mild asymptomatic proteinuria to rapidly progressive
glomerulonephritis. LN, which affects up to 50% of SLE
patients, significantly contributes to morbidity and early
mortality, serving as an indicator of a more severe form
of SLE (4). Despite recent treatment advances, only 10-
58% of patients with LN achieve a complete response
(CR) in the first year of treatment, and approximately 20%
of patients progress to end-stage renal disease (ESRD)
within five years of diagnosis (5).

LN classification based on kidney biopsy findings has
shown that more than 50% of patients have class Il or
IV LN. Histopathological indicators determining progno-
sis include the presence of crescents exceeding 50%, a
high chronicity index, and tubulointerstitial disease (6).
The clinical factors that were associated with poor prog-
nosis were male sex, SLE duration, and African-American
ethnicity (7). In addition, elevated serum creatinine, the
presence and higher titre of anti-dsDNA, high antiphos-
pholipid antibody, and persistent hypocomplementemia
influence disease prognosis (8, 9). Therefore, prompt ini-
tiation of therapy is essential in LN, as delayed treatment
is related to poor prognosis and increased risk of ESRD.

In LN, complete or partial renal response should be
achieved for renal survival. The current guidelines define
CR in LN as inactive urine sediment, normalisation of se-
rum creatinine levels, and uPCR of less than 500 mg (10).
Renal response should be achieved within six months or, at
the latest, within 12 months after the initiation of treatment

(11). The primary objective of this study was to conduct
a comprehensive analysis of the clinical and histological
characteristics of patients diagnosed with LN based on
the kidney biopsy findings obtained at our institution. In
addition, our study evaluated disease remission rates and
identify the key factors influencing its achievement.

MATERIALS AND METHODS

Study population

A total of 128 patients diagnosed with SLE and followed
up at our hospital between January 2012 and January
2021 were identified. Of these, 47 patients (36.7%) were
diagnosed with LN based on kidney biopsy findings. Pa-
tients under the age of 18, those with a follow-up period
of less than six months, and those with connective tissue
disorders other than SLE were excluded from the study
(n=3). Consequently, the study included 44 patients di-
agnosed with LN. All patients with LN are routinely pre-
scribed hydroxychloroquine and an ACE inhibitor or ARB
unless there is a contraindication. The institutional review
board has approved the study’s design and procedures
according to the principles outlined in the Declaration of
Helsinki and ethical standards for human experimenta-
tion (Date: 04.10.2021, 121/07). As the study was retro-
spective and all procedures performed were part of rou-
tine care, no informed consent was required.

Data collection

The patient’s demographic, clinical, and laboratory data
at diagnosis were retrospectively reviewed. Parameters
such as sex, age at diagnosis, accompanying comorbidi-
ties, and body mass index were analysed. In addition, the
biochemical parameters of the patients at the time of di-
agnosis, such as ALT, albumin, hemoglobin, white blood
cell count, platelet count, estimated glomerular filtration
rate (eGFR), urea, creatinine, sedimentation rate, serum
complement level, presence of anti-dsDNA positivity,
24-h urine proteinuria levels and presence of active urine
sediments like hematuria or leukocyturia were analysed.
LN classification was made by evaluating the pathologi-
cal data of the patients’ kidney biopsies according to the
ISN/RPS histopathological classification (12). The distri-
bution for LN classes |-Vl was determined by considering
the dominant renal findings of the patients. In addition,
the patients were grouped as non-proliferative and pro-
liferative LN (PLN) according to the proliferative findings
in the kidney biopsy.
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Treatment and the renal response

Patients with LN were treated according to the Kidney
Disease: Improving Global Outcomes (KDIGO) guidelines
(13, 14). In patients with PLN, induction therapy was
administered  with intravenous  methylprednisolone
250-500 mg/day (10-15 mg/kg/day) for three days,
followed by oral prednisolone therapy starting at 1 mg/
kg/day according to the ideal body weight and gradually
decreasing the dose. In addition, during induction
therapy, patients received mycophenolate mofetil (MMF)
at a dose of 2-3 g per day (for six months) or intravenous
pulse cyclophosphamide (CYC) 500 mg every two weeks
(for three months) according to the EURO/Lupus protocol.

In the context of response assessment, CR is defined as a
reduction in 24-h urine proteinuria or urine protein-creati-
nine (PCR) ratio to less than 0.5 g/g within 6-12 months af-
ter treatment initiation, accompanied by stabilisation or
improvement in measured renal function (within +10-15%
of baseline). In cases where the level of proteinuria does
not meet the criteria for CR, partial remission (PR) is char-
acterised by a 24-h urine protein excretion reduction to
below 3 g/day with at least a 50% decrease in proteinuria.
The recently updated KDIGO LN guideline included pri-
mary effective renal response (PERR) in the definition of
response assessment (14). PERR is characterised by PCR
of less than 0.7 g/g, an estimated eGFR no more than
20% below baseline or at least 60 ml/min per 1.73 m?,
and the absence of any rescue therapy for treatment fail-
ure. The treatments received by the patients during their
follow-up and treatment responses were also examined.

Statistical analysis

Continuous data in the study are presented according
to distribution as mean+standard deviation or as me-
dian with the interquartile range. Categorical data, on
the other hand, are shown as numbers and percentag-
es. To compare the baseline characteristics between
different groups, the researchers used the student t-test
or non-parametric tests for continuous variables based
on their distribution. For categorical variables, the chi-
square test was employed. In this study, statistical signifi-
cance was considered for p-values less than 0.05. Statisti-
cal analyses were conducted using the SPSS version 15.0
(SPSS Inc., Chicago, IL, USA).

RESULTS

The study comprised 44 patients diagnosed with LN
through renal biopsy. Among them, 32 (72.7%) were fe-
male, and the median follow-up period was 52.5 (6-117)
months. At the time of diagnosis, the mean patient age
was 36x10.8 years, with 12 (27.3%) patients having a his-
tory of hypertension. Notably, the serum albumin level at
diagnosis was 3.0 (1.3-4.5) g/dL, and the 24-h urine pro-
teinuria level was 4388 (594-16912) mg/day. Thirty-one
(70.5%) of the patients diagnosed with LN had a known

history of SLE, and the mean duration of diagnosis before
biopsy was 25 months.

Because one patient died at the end of the 12-month fol-
low-up period, the remission status was evaluated in 43
patients. At 12 months, 16 (37.2%) patients were in CR.
Systolic and diastolic blood pressure values at the time
of diagnosis were higher in patients who were not in CR
at 12 months [131.4+12.2 vs. 120.4£12.1 mmHg (p=0.01)
vs. 90.3+11.1 vs. 81.1+£9.2 (p=0.02), respectively]. In ad-
dition, the eGFR level at the time of diagnosis was sig-
nificantly lower in the patients who were not in CR at 12
months (p=0.02). The frequency of class Il LN (43.8%) was
higher in the patients who achieved CR (p=0.002), and
the frequency of PLN (77.8%) was higher in the patients
who did not achieve CR (p=0.024) at the end of the first
year. Interstitial inflammation was also more prominent in
the group that did not achieve CR (p=0.04). The patients’
demographic, laboratory, and histological characteristics
are shown in Table 1.

Among the eight patients diagnosed with class Il LN,
seven were treated with steroids, and one patient was
followed with conservative management. Treatment reg-
imens were varied in the cohort of patients with class V
LN (n=8). Two patients were administered steroid mono-
therapy, four patients received a combination of steroids
and MMF, and one patient was treated with steroids com-
bined with CNI. While 6 (75%) of the patients with class
[l LN (n=8) achieved CR at six months, only one patient
(12.5%) with class V LN (n=8) achieved CR. At 12 months, 7
(87.5%) patients with class Il LN and 2 (25%) patients with
class V LN were in CR (Figure 1). In 29 patients with PLN,
the PR rate at 6 months was 69% (n=20), while the CR rate
was 13.8% (n=4). At 12 months, 16 patients (57.1%) were
in PR and 7 (25%) were in CR. Fourteen patients (48.3%)
received steroid+CYC, and 15 (51.7%) received steroid +
MMF combination for induction therapy. No difference
was found between the two treatment groups regarding
remission rates at 6 and 12 months. However, the me-
dian time to CR was shorter in the steroid+MMF group
than in the steroid+CYC group [? (0-27) months vs. 21.5
(0-74) months; p=0.048]. The induction treatments and
response rates of the patients diagnosed with PLN are
shown in Table 2.

The response status of the patients at their last follow-up
was also evaluated. It was determined that 31 out of 44
patients (70.5%) were in CR, 7 (15.9%) were in PR, 4 (9.1%)
were unresponsive to treatment, and 2 (4.5%) had died.
The CR rate was 69% in patients with PLN and 73.3% in
the non-proliferative patient group (Table 3). Moreover,
we examined PERR, the latest renal response definition in
patients with LN. PERR rates of the patients were found
to be 46.5% at the 12 months and 72.7% at the last fol-
low-up (Figure 2).
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Table 1: Clinical, laboratory and histological findings of patients with Lupus nephritis

Non-complete Complete remission

Total (n=44) remission n=27 in the first year n=16 P

(62.8%) (37.2%) value
Demographic data
Age (years) 36.0+10.8 37.5+£10.6 341111 0.32
Female, n (%) 32(72.7) 21 (77.8) 10 (62.5) 0.31
Previous SLE diagnosis, n (%) 31 (70.5) 20 (74.1) 9 (56.2) 0.23
HT, n (%) 12 (27.3) 20 (74.1) 9 (56.2) 0.23
BMI (kg/m?) 20-34.2 26.2 (21.5-34.2) 24.6 (20-34.2) 0.13
Systolic BP (mmHg) 127.3+13.1 131.4+£12.2 120.4+12.1 0.01
Diastolic BP (mmHg) 87.2+10.3 90.3+11.1 81.1+9.2 0.02
LN follow-up time (months) 52.5 (6-117) 57 (22-103) 47.5(18-117) 0.60
Laboratory data
WBC count (/uL) 6.9 (1.4-13.9) 6.8 (2.7-12.5) 7.5(1.4-13.9) 0.20
Hemoglobin (g/dL) 11.2 (4.7-15.8) 11.1(6.5-15.8) 11.7 (6.7-15.5) 0.48
Platelet count (x1000/uL) 244 (63-779) 243 (63-779) 255 (116-549) 0.13
ALT (U/L) 14.5 (3-50) 13 (3-43) 14.5 (7-50) 0.44
Serum creatinine (mg/dL) 0.8(0.4-3.2) 1.2(0.4-3.2) 0.8 (0.4-2.8) 0.08
eGFR (ml/min/1.73 m?) 89 (16-137) 75 (16-134) 116 (28-137) 0.02
Serum albumin (g/dL) 3.0(1.3-4.5) 3.0(1.3-4.5) 2.8 (1.5-4.5) 0.75
ESR (mm/h) 34.5(4-123) 32 (4-123) 46 (11-93) 0.24
Low serum C3, n (%) 25 (56.8) 14 (51.9) 10 (62.5) 0.50
Low serum C4, n (%) 21(47.7) 12 (44.4) 8 (50) 0.72
Anti-ds DNA positive, n (%) 24 (54.5) 13 (48.1) 10 (62.5) 0.36
Presence of RBC/WBC in urine (n, %) 24 (54.5) 14 (51.9) 9 (56.2) 0.78
Proteinuria (mg/24 h) 4388 (594-16912) 4582 (1476-12622) 4308 (594-16912) 0.41
Nephrotic range proteinuria, n (%) 25 (56.8) 17 (62.9) 8 (50.0) 0.74
Class of LN, n (%)
I 8(18.2) 1(3.7) 7 (43.8) 0.002
1 12 (27.3) 10 (37) 2(12.5) 0.16
v 16 (36.4) 10 (37) 5(31.2) 0.70
Vv 8(18.2) 6(22.2) 2(12.5) 0.69
Proliferative LN 29 (65.9) 21(77.8) 7 (43.8) 0.02
Histologic features
Endocapillary proliferation, n (%) 26 (59.1) 18 (66.7) 7 (43.8) 0.14
Fibrinoid necrosis, n (%) 7 (15.9) 3(11.1) 3(18.8) 0.66
Hyaline wire loops (n, %) 27 (61.4) 19 (70.4) 7 (43.8) 0.08
Fibrocellular crescents, n (%) 15(34.1) 10 (37) 4 (25) 0.42
Glomerulosclerosis, n (%) 32(72.7) 22 (81.5) 9 (56.2) 0.09
Interstitial inflammation, n (%) 33(75) 23(85.2) 9 (56.2) 0.04
Interstitial fibrosis, n (%) 24 (54.5) 17 (63) 6 (37.5) 0.11
Tubular atrophy, n (%) 30 (68.2) 18 (66.7) 11 (68.8) 0.89

BMI: Body-mass index, BP: Blood pressure, CR: Complete remission, eGFR: estimated glomerular filtration rate, ESR: Erythrocyte
sedimentation rate, HT: Hypertension, LN: Lupus nephritis, RBC: Red blood cell, SLE: Systemic Lupus erythematosus, WBC: White blood cell

In addition, the maintenance treatment regimens were
reviewed. Thirty-two patients received maintenance ther-
apy after remission. Of these, 26 (81.3%) were treated
with MMF at a median dose of 1500 mg/day for an aver-
age of 39.2+25.8 months, while 6 (18.7%) received AZA at

a median dose of 100 mg/day for 35.6+8.7 months (Table
4). We identified eight patients who experienced flares
in the long-term follow-up. All patients with flare history
had class Ill/IV LN. 6 of those patients were treated with
CYC, and 2 of them with MMF for renal flares of LN.
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Table 2: Remission status of patients with proliferative lupus nephritis according to induction therapy

Total Steroid+CYC Steroid+MMF P
n=29 n=14 (48.3 %) n=15 (51.7%) value
6" months
Partial remission, n (%) 20 (69) 9 (64.3) 11 (73.3) 0.70
Complete remission, n (%) 4(13.8) 1(7.1) 3 (20) 0.60
Non-responder, n (%) 5(17.2) 4 (28.6) 1(6.7) 0.17
12* months
Partial remission, n (%) 16 (57.1) 9 (69.2) 7 (46.7) 0.23
Complete remission, n (%) 7 (25) 2(15.4) 5(33.3) 0.39
Non-responder, n (%) 5(17.9) 2(15.4) 3(20) 0.57
Median time to partial remission 5 (0-28) 5(0-28) 4 (0-24) 0.47
(months)
Median time to complete remission 10 (0-74) 21.5(0-74) 9 (0-27) 0.048
(months)

CYC: Cyclophosphamide, MMF: Mycophenolate mofetil

Table 3: Treatment response of patients with lupus nephritis at the last follow-up

All patients Non-proliferative LN Proliferative LN patients
n=44 patients n=15 (34.1%) n=29 (65.9%)
Partial remission, n (%) 7 (15.9) 1(6.7) 6(20.7)
Complete remission, n (%) 31 (70.5) 11 (73.3) 20 (69)
Non-responder, n (%) 4(9.1) 2(13.3) 2(6.9
Death, n (%) 2 (4.5) 1(6.7) 1(3.4)

Table 4: Maintenance treatment regimens of patients with lupus nephritis

Treatment Total Patients (n=32) Dosage (mg/d) Duration (months)
MMF, n (%) 26 (81.3) 1500 (1000-2000) 39.2+25.8
AZA, n (%) 6(18.7) 100 (100-150) 35.6+8.7

AZA: Azathioprine, MMF: Mycophenolate mofetil
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DISCUSSION

This study examined patients’ general characteristics and
remission status followed up with LN. It was found that
patients who achieved CR at 12 months had better initial
eGFR and lower systolic and diastolic BP. While the fre-
quency of class Il LN was higher in the patient group that
achieved CR, the frequency of PLN was higher in patients
that did not achieve CR. In addition, it was seen that
there was no difference in the remission rates between
the induction treatment regimens in patients with PLN at
6 and 12 months. However, the median time to achieve
CR was shorter in the patients with PLN receiving steroids
+ MMF as an induction therapy.

LN is the most common and essential visceral complication
of SLE and is the leading cause of death in patients with SLE
(15). Treatment response s critical in LN, and it has been
shown that achieving a CR is related to the prognosis and
progression to ESRD (16, 17). Studies have shown that CR
rates in patients with LN vary between 10% and 40% (18).
This study found that the CR rate was 37.2% at 12 months.
Although the CR rates were low in the first year of our study,
it should be noted that some of our patients achieved PR
in the first year. Our higher CR rate (70.5%) in the long-term
follow-up may be related to the fact that some patients with
PR achieved CR after the first year of follow-up. In a study
conducted by Gatto et al, the median time to achieve sus-
tained clinical response was found to be 1.44 years (0.69-
3.58), supporting the observation that CR in LN patients
may occur even after more than one year (19).

Besides, systolic and diastolic blood pressures measured
at diagnosis were higher in patients who did not achieve
CR. Some studies have shown that hypertensive LN pa-
tients are associated with worse renal prognosis and mor-
tality (20, 21). Although our results show that the frequen-
cy of HT is similar between the groups, high systolic and
diastolic BPs may still influence remission. Similar to our
study, a study from South Africa showed that high systolic
and diastolic BPs in patients with PLN are associated with
ESRD and death (22).

In addition, it was observed that patients who did not
attain CR exhibited lower eGFR levels at the time of di-
agnosis than those who achieved remission. Similar to
our study, Pirson et al. showed that patients in remis-
sion during follow-up had better baseline eGFR levels
(23). This condition may be related to the more severe
LN involvement in patients with low initial eGFR. In sup-
port of this finding, patients who did not achieve CR at
the end of the first year had higher rates of proliferative
LN and interstitial inflammation in their histopathologi-
cal examinations. Many studies have shown that PLN is
associated with lower CR rates and worse renal survival
(24-26). Similar to our study, Lee et al. demonstrated that
detecting higher interstitial inflammation in kidney biop-

sy increased the risk of ESRD and CKD in patients (Hazard
ratio 4.67 and 3.8, respectively) (27). We also found that
class Il LN was more common in patients who achieved
CR. Class Il LN is considered a mild form of LN with a
better prognosis and higher CR rates (28).

The guidelines recommend steroid therapy in combi-
nation with immunosuppressive therapy for patients
with active class IlIl/IV£V LN (13, 14, 29). In treating LN,
a standard protocol involves an initial phase of intense
immunosuppression lasting 3 to 6 months, followed by a
long-term maintenance phase with less intensive immu-
nosuppression to prevent renal flare. This comprehensive
approach is designed to effectively manage the condi-
tion and mitigate the risk of disease recurrence. In this
investigation, we assessed the remission rates at 6 and
12 months based on the induction regimen in patients
with PLN. The remission rates at both 6 and 12 months
were comparable between the groups that received ste-
roid + CYC and those that received steroid + MMF. In
randomised controlled trials comparing the efficacy of
these two regimens, the induction remission rates were
similar in both groups (30-32). Besides, the time required
to achieve CR was similar between these treatments (32,
33). However, our study found that 69% of patients diag-
nosed with PLN achieved CR in the long-term follow-up,
and the patients who received steroid + MMF treatment
had a shorter median time for CR.

The study’s limitations should be noted, given its sin-
gle-centre, retrospective design, which could limit the
generalizability of the results. Second, the study’s reliance
on a localised population and its relatively small sample
size may constrain the broader applicability of the find-
ings. In addition, the absence of SLE activity indices, such
as SLEDAI or BILAG, has prevented us from comprehen-
sively addressing the extrarenal manifestations of lupus.
Finally, some missing parts in the biopsy data limited our
analysis of the activity and chronicity indices. These lim-
itations should be carefully considered when interpreting
the study’s outcomes and implications.

CONCLUSION

In conclusion, despite advances in LN treatment, CR rates
are still low in the first year of treatment. Although the
CR rates of induction treatments applied to patients with
PLN are comparable in the first year, the median time to
achieve CR is shorter in patients receiving steroids and
MME. Our results need to be supported by prospective
and multicenter studies. New treatment regimens with
more effective and fewer side effects must increase the
success rate of LN treatment.

Ethics Committee Approval: Ethics committee approval was



First-year complete remission rates were low in lupus nephritis
Istanbul Tip Fakdltesi Dergisi ® J Ist Faculty Med 2025;88(1):1-8

received for this study from the University of Health Sciences,
Diskapi Yildinm Beyazit Training and Research Hospital (Date:
04.10.2021, No: 121/07).

Informed Consent: As the study was retrospective and all pro-
cedures performed were part of routine care, no informed con-
sent was required.

Peer Review: Externally peer-reviewed.

Author Contributions: Conception/Design of Study- E.G.O,,
M.D.A., B.D.; Drafting Manuscript- O.FA,BD., EG.O.,AS.; Fi-
nal Approval and Accountability- E.G.O., O.FA., M.D.A.; Techni-
cal or Material Support — A.S.

Conflict of Interest: The authors have no conflict of interest to
declare.

Financial Disclosure: The authors declared that this study rece-
ived no financial support.

REFERENCES

1.

Almaani S, Meara A, Rovin BH. Update on lupus nephritis.
Clin J Am Soc Nephrol 2017;12(5):825-35. [CrossRef]

Carter EE, Barr SG, Clarke AE. The global burden of SLE:
prevalence, health disparities and socioeconomic impact.
Nat Rev Rheumatol 2016;12(10):605-20. [CrossRef]

Yang P, Tang X, Li P, Liu Z, Zhang C, Wu Y, et al. A nomogram
to predict the risk of proliferative lupus nephritis in patients
with systemic lupus erythematosus involving the kidneys.
Clin Immunol 2024;265:110296. [CrossRef]

Danila MI, Pons-Estel GJ, Zhang J, Vila LM, Reveille JD,
Alarcédn GS. Renal damage is the most important predictor
of mortality within the damage index: data from LUMINA
LXIV, a multiethnic US cohort. Rheumatology (Oxford)
2009;48(5):542-5. [CrossRef]

Birmingham DJ, Merchant M, Waikar SS, Nagaraja H, Klein
JB, Rovin BH. Biomarkers of lupus nephritis histology and
flare: deciphering the relevant amidst the noise. Nephrol
Dial Transplant 2017;32(suppl_1):i71-9. [CrossRef]

Rijnink EC, Teng YKO, Wilhelmus S, Almekinders
M, Wolterbeek R, Cransberg K, et al. Clinical and
histopathologic  characteristics associated with  renal
outcomes in lupus nephritis. Clin J Am Soc Nephrol
2017:12(5):734-43. [CrossRef]

Imran TF, Yick F, Verma S, Estiverne C, Ogbonnaya-Odor C,
Thiruvarudsothy S, et al. Lupus nepbhritis: an update. Clin
Exp Nephrol 2016;20(1):1-13. [CrossRef]

Rossi GM, Maggiore U, Peyronel F  Fenaroli P,
Delsante M, Benigno GD, et al. Persistent isolated C3
hypocomplementemia as a strong predictor of end-
stage kidney disease in lupus nephritis. Kidney Int Rep
2022;7(12):2647-56. [CrossRef]

Moroni G, Ventura D, Riva P, Panzeri P, Quaglini S, Banfi
G, et al. Antiphospholipid antibodies are associated with
an increased risk for chronic renal insufficiency in patients
with lupus nephritis. Am J Kidney Dis 2004;43(1):28-36.
[CrossRef]

Wang H, Gao Y, Ma Y, Cai F, Huang X, Lan L, et al.
Performance of the 2019 EULAR/ACR systemic lupus
erythematosus classification criteria in a cohort of patients

1.

12.

13.
14.

15.

16.

19.

20.
21.
22.
23.

24.

with biopsy-confirmed lupus nephritis. Lupus Sci Med
2021;8(1):e000458. [CrossRef]

Jeon H, Lee J, Ju JH, Kim WU, Park SH, Moon SJ, et al.
Chronic kidney disease in Korean patients with lupus
nephritis: over a 35-year period at a single center. Clin
Rheumatol 2022;41(6):1665-74. [CrossRef]

Bajema IM, Wilhelmus S, Alpers CE, Bruijn JA, Colvin
RB, Cook HT, et al. Revision of the International Society
of Nephrology/Renal Pathology Society classification for
lupus nephritis: clarification of definitions, and modified
National Institutes of Health activity and chronicity indices.
Kidney International 2018;93(4):789-96. [CrossRef]

Rovin BH, Adler SG, Barratt J, Bridoux F, Burdge KA, Chan
TM, et al. Executive summary of the KDIGO 2021 guideline
for the management of Glomerular Diseases. Kidney Int
2021;100(4):753-79. [CrossRef]

Kidney Disease: Improving Global Outcomes (KDIGO)
Lupus Nephritis Work Group. KDIGO 2024 Clinical Practice
Guideline for the management of LUPUS NEPHRITIS.
Kidney Int 2024;105(1S):S1-69. [CrossRef]

Ward MM, Pyun E, Studenski S. Mortality risks associated with
specific clinical manifestations of systemic lupus erythematosus.
Arch Intern Med 1996;156(12):1337-44. [CrossRef]

Davidson JE, Fu Q, Ji B, Rao S, Roth D, Magder LS, et
al. Renal remission status and longterm renal survival in
patients with lupus nephritis: A Retrospective Cohort
Analysis. J Rheumatol 2018;45(5):671-7. [CrossRef]
Pakchotanon R, Gladman DD, Su J, Urowitz MB. Sustained
complete renal remission is a predictor of reduced mortality,
chronic kidney disease and end-stage renal disease in lupus
nephritis. Lupus 2018;27(3):468-74. [CrossRef]

lzmirly PM, Kim MY, Carlucci PM, Preisinger K, Cohen BZ,
Deonaraine K, et al. Longitudinal patterns and predictors
of response to standard-of-care therapy in lupus nephritis:
data from the accelerating medicines partnership lupus
network. Arthritis Res Ther 2024:26(1):54. [CrossRef]

Gatto M, Frontini G, Calatroni M, Reggiani F, Depascale
R, Cruciani C, et al. effect of sustained clinical remission
on the risk of lupus flares and impaired kidney function in
patients with lupus nephritis. Kidney Int Rep 2024;9(4):1047-
56. [CrossRef]

Rong R, Wen Q, Wang Y, Zhou Q, Qiu Y, Lu M, et al.
Prognostic significance of hypertension at the onset of
lupus nephritis in Chinese patients: prevalence and clinical
outcomes. J Hum Hypertens 2022;36(2):153-62. [CrossRef]
Sui M, Ye X, Ma J, Yu C, Zhao S, Liu X, et al. Epidemiology
and risk factors for chronic kidney disease in Chinese
patients with biopsy-proven lupus nephritis. Intern Med J
2015;45(11):1167-72. [CrossRef]

Ayodele OE, Okpechi IG, Swanepoel CR. Long-term
renal outcome and complications in South Africans
with proliferative lupus nephritis. Int Urol Nephrol
2013;45(5):1289-300. [CrossRef]

Pirson V, Enfrein A, Houssiau FA, Tamirou F. Absence of
renal remission portends poor long-term kidney outcome
in lupus nephritis. Lupus Sci Med 2021;8(1):e000533.
[CrossRef]

Faurschou M, Starklint H, Halberg P, Jacobsen S. Prognostic
factors in lupus nephritis: diagnostic and therapeutic delay
increases the risk of terminal renal failure. J Rheumatol
2006;33(8):1563-9.


https://doi.org/10.2215/CJN.05780616
https://doi.org/10.1038/nrrheum.2016.137
https://doi.org/10.1016/j.clim.2024.110296
https://doi.org/10.1093/rheumatology/kep012
https://doi.org/10.1093/ndt/gfw300
https://doi.org/10.2215/CJN.10601016
https://doi.org/10.1007/s10157-015-1179-y
https://doi.org/10.1016/j.ekir.2022.09.012
https://doi.org/10.1053/j.ajkd.2003.09.011
https://doi.org/10.1136/lupus-2020-000458
https://doi.org/10.1007/s10067-021-06030-w
https://doi.org/10.1016/j.kint.2017.11.023
https://doi.org/10.1016/j.kint.2021.05.015
https://doi.org/10.1016/j.kint.2023.09.002
https://doi.org/10.1001/archinte.1996.00440110109015
https://doi.org/10.3899/jrheum.161554
https://doi.org/10.1177/0961203317726376
https://doi.org/10.1186/s13075-024-03275-z
https://doi.org/10.1016/j.ekir.2024.01.016
https://doi.org/10.1038/s41371-021-00492-w
https://doi.org/10.1111/imj.12840
https://doi.org/10.1007/s11255-012-0376-9
https://doi.org/10.1136/lupus-2021-000533

25.

26.

27.

28.

29.

30.

First-year complete remission rates were low in lupus nephritis
Istanbul Tip Fakdltesi Dergisi ® J Ist Faculty Med 2025;88(1):1-8

Gopal A, Kavadichanda C, Bairwa D, Shah S, Mehra S, Srinivas
BH, et al. Performance of clinical and biochemical parameters
in identifying renal histopathology and predictors of one-
year renal outcome in lupus nephritis-a single centre study
from India. Diagnostics (Basel) 2022;12(12):3163. [CrossRef]
Korbet SM, Schwartz MM, Evans J, Lewis EJ. Severe lupus
nephritis: racial differences in presentation and outcome. J
Am Soc Nephrol 2007;18(1):244-54. [CrossRef]

Lee SJ, Nam EJ, Han MH, Kim YJ. Interstitial inflammation
in the ISN/RPS 2018 classification of lupus nephritis predicts
renal outcomes and is associated with Bcl-2 Expression. J
Rheum Dis 2022;29(4):232-42. [CrossRef]

Bomback AS. Nonproliferative forms of Lupus Nephritis:
an overview. Rheum Dis Clin North Am 2018;44(4):561-9.
[CrossRef]

Hahn BH, McMahon MA, Wilkinson A, Wallace WD, Daikh
DI, Fitzgerald JD, et al. American College of Rheumatology
guidelines for screening, treatment, and management of
lupus nephritis. Arthritis Care Res (Hoboken) 2012;64(6):797-
808. [CrossRef]

Appel GB, Contreras G, Dooley MA, Ginzler EM,
Isenberg D, Jayne D, et al. Mycophenolate mofetil versus
cyclophosphamide for induction treatment of lupus

31.

32.

33.

nephritis. J Am Soc Nephrol 2009;20(5):1103-12. [CrossRef]
Henderson LK, Masson P, Craig JC, Roberts MA, Flanc RS,
Strippoli GF, et al. Induction and maintenance treatment of
proliferative lupus nephritis: a meta-analysis of randomized
controlled trials. Am J Kidney Dis 2013;61(1):74-87.
[CrossRef]

Ong LM, Hooi LS, Lim TO, Goh BL, Ahmad G, Ghazalli
R, et al. Randomized controlled trial of pulse intravenous
cyclophosphamide versus mycophenolate mofetil in
the induction therapy of proliferative lupus nephritis.
Nephrology (Carlton) 2005;10(5):504-10. [CrossRef]

Rathi M, Goyal A, Jaryal A, Sharma A, Gupta PK,
Ramachandran R, et al. Comparison of low-dose intravenous
cyclophosphamide with oral mycophenolate mofetil in
the treatment of lupus nephritis. Kidney International

2016;89(1):235-42. [CrossRef]


https://doi.org/10.3390/diagnostics12123163
https://doi.org/10.1681/ASN.2006090992
https://doi.org/10.4078/jrd.22.0011
https://doi.org/10.1016/j.rdc.2018.06.003
https://doi.org/10.1002/acr.21664
https://doi.org/10.1681/ASN.2008101028
https://doi.org/10.1053/j.ajkd.2012.08.041
https://doi.org/10.1111/j.1440-1797.2005.00444.x
https://doi.org/10.1038/ki.2015.318

