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Early-Onset Systemic Lupus Erythematosus:
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Abstract

Background: Studies have found that late-onset systemic lupus ery-
thematosus (SLE) patients (age at diagnosis > 50 years) had less se-
vere disease and milder clinical course, but with higher organ damage
and mortality rate than early-onset ones (age at diagnosis < 50 years).
Unfortunately, direct comparison of renal manifestations and treat-
ment outcomes between late- and early-onset SLE patients has been
determined rarely. This study aimed to compare lupus nephritis (LN)
manifestations, treatment, and outcomes between late- and early-on-
set in SLE patients.

Methods: Medical records of SLE patients in a lupus cohort at a ter-
tiary care university hospital, seen between January 1994 and June
2020, were reviewed. Late- and early-onset patients were matched
with year at SLE diagnosis at a ratio of 1:2 (62 and 124 patients, re-
spectively). Those with LN were identified and analyzed.

Results: At SLE onset and end of the study, LN was identified in 29
and 33 late-onset patients, respectively, and 58 and 90 early-onset
patients, respectively. At the end of the study, there were 39 and 214
LN flares in late- and early-onset patients, respectively: giving an in-
cident rate (IR) (95% confidence interval (CI))/100 person-years of
LN and active LN flares of 2.00 (0.75 - 5.33) vs. 6.11 (4.32 - 8.64), P
=0.020, and 5.78 (2.75 - 12.12) vs. 18.28 (13.93 - 24.00), P = 0.001,
respectively. Late-onset patients received a higher proportion of mod-
erate- to high-dose corticosteroids, but fewer immunosuppressive
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drugs. In all LN flares, no difference existed between the two groups
in serum creatinine, degree of proteinuria, and proportion of patients
with nephrotic range proteinuria or rapidly progressive glomerulone-
phritis, and outcomes in terms of complete, partial or no-remission
were similar between them. Mortality rate was higher in late-onset
patients (27.27% vs. 6.67%, P = 0.004).

Conclusion: This matched controlled study of year at SLE diagnosis
showed that late-onset SLE patients had lower prevalence of LN and
LN flares. Although they received fewer immunosuppressive drugs,
their renal manifestations and treatment outcomes were no different
from those in early-onset patients.
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Introduction

Systemic lupus erythematosus (SLE) is a systemic autoim-
mune disease with a broad spectrum of clinical manifestations
that predominantly affect young women. The disease has a
highly variable clinical course, characterized by remission and
relapse or exacerbation. Among the clinical manifestations,
renal involvement or lupus nephritis (LN) is one of the most
important causes of morbidity and mortality in patients with
SLE [1-3].

Age at SLE diagnosis has a clear effect on clinical and
laboratory manifestations, disease activity, organ damage,
clinical outcomes, and mortality [4-18]. Studies have found
that late-onset patients (age at SLE diagnosis > 50 years) had
insidious onset, less severe disease, and milder clinical course,
but with higher organ damage and mortality rate when com-
pared with early-onset ones (age at diagnosis < 50 years) [6,
10, 11, 18, 19]. Unfortunately, many of these studies compared
late- and early-onset SLE patients directly, with few match-
ing them with gender or disease duration [6, 10, 11, 18, 19],
and a direct comparison of renal manifestations and treatment
outcomes between late- and early-onset SLE patients has been
determined rarely [20].
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This study aimed to compare clinical features, serologic
abnormalities, renal manifestations and flares, treatment, and
treatment outcomes of LN between late- and early-onset SLE
patients matched by the year of SLE diagnosis. This study was
performed at Chiang Mai University Hospital (1,200 beds), the
largest of four university hospitals in northern Thailand. The
Division of Rheumatology takes care of patients with various
rheumatic diseases and has approximately 400 admissions and
8,000 out-patient visits annually. SLE accounts for the major-
ity of patients.

Materials and Methods

Clinical and laboratory data of the patients in this study were
from the same cohort of SLE patients reported previously by
the authors [18]. In brief, they were SLE patients diagnosed
according to the 1997 updating of the American College of
Rheumatology (ACR) for the classification of SLE [21], and
followed up at the Rheumatology Clinic of Chiang Mai Uni-
versity Hospital between January 1994 and June 2020. The
patients were followed up usually at 1- to 3-month intervals
depending on disease activity. They were classified as late-
and early-onset when their age at diagnosis was > 50 and < 50
years, respectively. Inclusions comprised patients diagnosed
SLE and followed up at the Rheumatology Clinic, aged > 18
years at diagnosis, and followed up for > 1 year (except for
those who died within the first year of diagnosis). Exclusions
included drug-induced SLE, SLE concomitant with other con-
nective tissue diseases or malignancies, and patients with >
25% of missing clinical or laboratory data. Late-onset patients
were identified, and early-onset patients were matched with
them by the year at diagnosis (+ 1 year). From these matched
patients, those with LN were identified and included in this
analysis.

LN patients at the Rheumatology Clinic were treated usu-
ally with moderate- to high-dose corticosteroids (prednisolone
> 0.5 - 1.0 mg/kg/day), or intravenous methylprednisolone
(IVMP) in the case of rapidly progressive glomerulonephri-
tis (RPGN), together with immunosuppressive agents (usually
cyclophosphamide or mycophenolate mofetil). Clinical mani-
festations and laboratory tests of LN were taken at every visit,
as well as recordings of nephritic flares and LN treatment re-
ceived for flares. In this study, LN treatment outcomes were
assessed at the sixth and 12th month post treatment of each LN
flare. Number of deaths and their cause also were determined.

This study was conducted in compliance with the ethical
standards of the responsible institution on human subjects as
well as with the Helsinki Declaration, and approved by the
Ethics Committee of the Faculty of Medicine, Chiang Mai
University, Thailand (No. 215/2020).

Definitions and measurement

LN was defined as persistent proteinuria > 0.5 g/day, or a 24-h
or spot urine protein (mg/dL of urine protein) to urine creati-
nine (mg/dL of urine creatinine) (UPCR) of 0.5, together with

Articles © The authors | Journal compilation © ] Clin Med Res and Elmer Press Inc™

active urine sediments [21, 22]. RPGN was defined as active
nephritis (urine protein > 1 g/day) and active urine sediments
together with > 50% decline of the estimated glomerular filtra-
tion rate (eGFR) in less than 3 months. Complete remission
was defined as UPCR < 500 mg/day and return of serum cre-
atinine to the previous baseline level. Partial remission was
defined as stabilization (£25%) or improvement of serum cre-
atinine, but not to normal or > 50% decrease of the UPCR. In
the case of nephrotic-range proteinuria (UPCR > 3.5), a reduc-
tion of > 50% UPCR was required, and the UPCR must be <
3.0 [23]. No response referred to patients who did not achieve
complete or partial remission. Those who had active nephritis
flare before assessment at the sixth or 12th month were clas-
sified as having a new LN flare. LN duration lasted from first
LN diagnosis to last visit, or study censor or death. The eGFR
was calculated by Cockcroft-Gault equation [24]. In addition,
other possible causes of proteinuria, and red or white blood
cells in urine from renal calculi or urinary tract infection, were
excluded before diagnosis of LN or assessment of renal re-
sponse to treatment. SLE disease activity was determined by
the modified systemic lupus erythematosus disease activity in-
dex-2000 (mSLEDAI-2K) [25], and organ damage accrual by
the Systemic Lupus International Collaborating Clinics/ACR
(SLICC/ACR) damage index (SDI) [26].

Statistical analysis

The STATA 16.0 for Windows computer software (Stata Cor-
poration, College Station, TX, USA) was used to perform sta-
tistical analysis. Continuous variables were presented as mean
(95% confidence interval (CI)), and Student’s ¢-test or Mann-
Whitney U test was used for comparison. Categorical variables
were defined as percentages, and the Chi-square or Fisher ex-
act test was used for comparison. Non-normal distribution data
were transformed to improve normality of data distributed for
statistical analysis. To compare clinical manifestations, treat-
ment, and LN outcomes between late- and early-onset patients
with SLE, analysis of covariance (ANCOVA) and logistic re-
gression were used for continuous and binary outcomes, re-
spectively. Firth’s logistic regression was used for the binary
outcomes of rare events, and Poisson regression for counting
outcomes. To determine the survival difference between the
two groups, after adjusting for confounding effects of other
variables, Cox proportional hazards regression was used, and
the proportional-hazards assumption was checked on the basis
of Schoenfeld residuals. A P-value of < 0.05 was considered
statistically significant.

Results

From 1,476 medical records of the included and excluded SLE
patients reviewed, with matching year at SLE diagnosis, 62
and 124 patients with late- and early-onset, respectively, were
identified (Fig. 1), of which 33 and 90, respectively, had LN,
thus giving an LN prevalence of 53.23% and 72.58%, respec-
tively (P = 0.009). However, 29 and 58 late- and early-onset
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Total SLE patients in a lupus cohort between January 1994 and June 2020: 1,476 patients

Unknown year at SLE diagnosis: 401 patients

[
Late-onset SLE: 125 patients

Exclude: 63 patients

- Follow up <1 year: 16 patients

- Incomplete ACR criteria: 2 patients

- Not diagnosed at Chiang Mai University Hospital
or incomplete date of diagnosis: 34 patients

- Data <75%: 5 patients

- Overlap syndrome: 6 patients

62 patients
[

]
Early-onset SLE: 950 patients

Exclude: 654 patients

- Age at diagnosis <18 year: 158 patients

- Follow up <1 year: 53 patients

- Not diagnosed at Chiang Mai University Hospital
or incomplete date of diagnosis: 282 patients

- Data <75%: 146 patients

- Overlap syndrome: 15 patients

296 patients
]

Matching 1:2 based on year of SLE diagnosis (+ 1 year)

I
62 patients

Lupus nephritis: 33 patients

|
124 patients

Lupus nephritis: 90 patients

Figure 1. Flowchart showing the matching process. ACR: American College of Rheumatology; SLE: systemic lupus erythematosus.

patients, respectively, had LN at SLE diagnosis, thus giving an
LN prevalence of 46.77% in both groups.

Demographic characteristics

Demographic characteristics of the patients studied are
shown in Table 1. Twenty-cight (84.85%) of late-onset and 82
(91.11%) of early-onset patients were female, with their mean
age at SLE and LN diagnosis being 56.27 years vs. 29.96
years, P < 0.001, and 56.78 years vs. 31.52 years, P < 0.001,
respectively. Late-onset patients had shorter SLE and LN du-
ration than early-onset patients (3.87 years vs. 6.46 years, P
=0.011, and 3.68 years vs. 5.39 years, P = 0.073). They also
had higher prevalence of hypertension (27.27% vs. 2.22%, P
< 0.001) and diabetes mellitus (9.09% vs. 1.11%, P = 0.059)
at SLE diagnosis. Currently, none of them were smoking or
drinking alcohol.

Clinical manifestations and laboratory abnormalities ac-
cording to the 1997 ACR classification criteria, SLE disease
activity, and damage index at SLE diagnosis between late- and
carly-onset LN patients are shown in Table 2. Compared with
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carly-onset patients, late-onset ones had lower prevalence of
malar rash (15.15% vs. 37.78%, P = 0.017), non-erosive arthri-
tis (30.30% vs. 60.00%, P = 0.003), and positive anti-dssDNA
antibody (68.97% vs. 87.14%, P = 0.033), but higher frequency
of serositis (39.39% vs. 14.44%, P = 0.003), particularly peri-
carditis (24.24% vs. 8.89%, P = 0.025), nephritis (87.88% vs.
64.44%, P=0.011) and hemolytic anemia (54.55% vs. 33.71%,
P = 0.036). The mean number of the 1997 ACR classification
criteria and SLE disease activity at SLE diagnosis were not dif-
ferent between the two groups. However, late-onset patients had
higher damage scores (0.94 vs. 0.13, P < 0.001). Two (6.06%)
and three (3.33%) of the late- and early-onset patients, respec-
tively, had anti-phospholipid syndromes (P = 0.610).

Renal manifestations of LN and treatment response

First LN episode

Details of the clinical parameters, treatment, and outcomes of
treatment at the first LN episode, and at the sixth and 12th
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Table 1. Demographic Characteristics of Late- and Early-Onset SLE Patients With LN

Variables Late-onset SLE (N = 33) Early-onset SLE (N = 90) P-value
Female 28 (84.85) 82 (91.11) 0.425
Body weight (kg) 47.31 (44.57 - 50.10) 50.81 (48.91 - 52.72) 0.052
Age at SLE diagnosis (years) 56.27 (54.79 - 57.75) 29.96 (28.06 - 31.86) <0.001*
Age at LN diagnosis (years) 56.78 (55.27 - 58.30) 31.52 (29.60 - 33.44) <0.001*
Duration of SLE (years)? 3.87 (2.51 -5.54) 6.46 (5.35 - 7.68) 0.011*
Duration of LN (years)? 3.68 (2.33-5.34) 5.39(2.33-5.34) 0.073
Year of LN diagnosis 0.629
1990 - 1999 0 2(2.22)
2000 - 2009 13 (39.39) 31 (34.44)
2010 - 2020 20 (60.61) 57 (63.33)
Underlying disease®
Hypertension 9 (27.27) 2(2.22) <0.001*
Diabetes mellitus 3(9.09) 1(1.11) 0.059
Dyslipidemia 1(3.03) 0 0.286
Chronic kidney disease 1(3.03) 0 0.268
Thyroid disease 4(12.12) 4 (4.44) 0.209
Cerebrovascular disease 1(3.03) 0 0.268
Venous thromboembolism 0 1(1.11) 1.000
Heart disease 3(9.09) 2(2.22) 0.119
Malignancy 0 1(1.11) 1.000

Data are expressed as mean (95% Cl) or n (%). @Transformed data. PAt SLE diagnosis. *Statistically significant. Cl: confidence interval; LN: lupus

nephritis; SLE: systemic lupus erythematosus.

month are shown in Table 3. Late-onset patients had more
hypertensive episodes during LN (24.24% vs. 10.00%, P =
0.235). Although serum creatinine was no different between
the two groups, late-onset patients tended to have lower
eGFR (81.43 mL/min/1.73 m? vs. 93.97 mL/min/1.73 m?,
P =0.096). They also tended to have higher degree of pro-
teinuria (UPCR) (2.57 vs. 1.94, P = 0.078), but lower serum
albumin (2.3 g vs. 2.94 g, P < 0.001). Positive anti-dsDNA
antibody was observed less frequently (65.52% vs. 86.21%,
P=10.025).

In terms of treatment, the mean dose of prednisolone was
no different between the two groups, but late-onset patients
received more moderate- to high-dose corticosteroids (predni-
solone at > 0.5 mg/kg/day) (96.97% vs. 78.89%, P = 0.016).
They also received fewer immunosuppressive drugs, but with-
out significance (54.54% vs. 58.89%, P = 0.666).

At the sixth month after treatment, five late-onset and
three early-onset patients died before assessment (Table 3).
Serum creatinine was higher, and eGFR was lower in the
late-onset patients (mean: 0.99 mg/dL vs. 0.81 mg/dL, P =
0.019, and 74.02 mL/min/1.73 m? vs. 103.11 mL/min/1.73
m?, P <0.001, respectively). Although the UPCR was not dif-
ferent between the two groups, late-onset patients had lower
serum albumin (mean: 3.49 g vs. 3.81 g, P = 0.020). There
was no difference in proportion of patients with complete,
partial or no response between the two groups. The same
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pattern of response was observed in assessment at the 12th
month. One late-onset patient required hemodialysis during
their LN episode.

AIl LN episodes

During the study period, including the first LN episode, there
were overall 39 and 214 LN episodes in late- and early-onset
patients, respectively (Table 4). Compared with early-onset
patients, late-onset ones had lower prevalence of LN/person
(1.18 vs. 2.38, P=10.001), IR of patients with LN/100 person-
years (2.00 vs. 6.11, P = 0.020), and occurrence rate of active
LN/100 person-years (5.78 vs. 18.28, P = 0.001). Although
serum creatinine was not different between the two groups,
at the onset of each active LN flare, late-onset patients had
significantly lower eGFR (79.33 mL/min/1.73 m? vs. 92.57
mL/min/1.73 m?, P = 0.016). In addition, they also had lower
serum albumin (2.43 g/dL vs. 3.13 g/dL, P < 0.001), and less
positive anti-dsDNA (65.63% vs. 86.14%, P = 0.011). Both
groups had no significant difference in hypertensive episodes
during LN flares, degree of proteinuria, frequency of RPGN,
and low complement levels. In terms of treatment, late-onset
patients received slightly, but significantly, fewer mean daily
doses of prednisolone (32.99 mg vs. 36.28 mg, P < 0.001),
but more moderate- to high-dose corticosteroids (92.31% vs.
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Table 2. Comparison of 1997 ACR Classification Criteria for SLE, SLE Disease Activity and Damage Score at SLE Diagnosis Be-

tween Late- and Early-Onset SLE Patients With LN

Variables Late-onset SLE (N = 33) Early-onset SLE (N = 90) P-value
Mucocutaneous manifestation 19 (57.58) 64 (71.11) 0.156
Malar rash 5 (15.15) 34 (37.78) 0.017%*
Discoid rash 11 (33.33) 35(38.89) 0.573
Oral ulcers 7 (21.21) 34 (37.78) 0.084
Photosensitivity 5(15.15) 14 (15.56) 0.956
Nonerosive arthritis 10 (30.30) 54 (60.00) 0.003*
Serositis 13 (39.39) 13 (14.44) 0.003*
Pleuritis 8 (24.24) 10 (11.11) 0.068
Pericarditis 8(24.24) 8(8.89) 0.025%
Lupus nephritis 29 (87.88) 58 (64.44) 0.011*
Neurologic disorder 4(12.12) 5(5.56) 0.215
Seizures 2 (6.06) 2(2.22) 0.288
Psychosis 2 (6.06) 3(3.33) 0.497
Hematologic disorder 25 (75.76) 73 (81.11) 0.513
Hemolytic anemia 18 (54.55) 30 (33.71) 0.036%*
Leukopenia 12 (36.36) 46 (51.11) 0.147
Lymphopenia 17 (51.52) 62 (68.89) 0.075
Thrombocytopenia 8 (24.24) 16 (17.78) 0.423
Positive ANA, n (%) 33 (100) 89/89 (100)
Immunologic disorder
Anti-dsDNA, n/N (%) 20/29 (68.97) 61/70 (87.14) 0.033*
Anti-Sm, n/N (%) 4/8 (50.00) 4/10 (40.00) 0.671
Anticardiolipin, n/N (%) 4/19 (21.05) 10/40 (25.00) 0.739
Lupus anticoagulant, n/N (%) 5/14 (35.71) 9/29 (31.03) 0.759
Number of ACR criteria 5.00 (4.58 - 5.42) 5.24 (4.95 - 5.53) 0.369
mSLEDAI-2K at SLE diagnosis? 9.46 (7.43 - 11.72) 8.72 (7.46 - 10.07) 0.563
SDI at SLE diagnosis 0.94 (0.61 - 1.27) 0.13 (0.06 - 0.21) <0.001*

Data are expressed as mean (95% CI) or n (%) unless indicates otherwise. @Transformed data. *Statistically significant. ACR: American College of Rheu-
matology; ANA: anti-nuclear antibody; anti-dsDNA: anti-double stranded DNA antibody; anti-Sm: anti-Smith antibody; CI: confidence interval; LN: lupus
nephritis; mSLEDAI-2K: modified systemic lupus erythematosus disease activity index-2000; n/N: number of positive tests/numbers of patients tested;
SDI: ACR/Systemic Lupus Erythematosus International Collaborating Clinics (SLICC) damage index; SLE: systemic lupus erythematosus.

60.75%). However, they received fewer immunosuppressive
drugs (58.97% vs. 78.50%, P = 0.009), particularly intrave-
nous cyclophosphamide (12.82% vs. 28.50%, P = 0.040).

At the sixth month after treating all LN flares, including the
first LN episode, five late- and four early-onset patients died
before assessment. The outcomes were available for analysis
in 33 and 200 late- and early-onset events, respectively. At the
sixth and 12th month after each LN episode, late-onset patients
only had significantly higher serum creatinine (1.01 mg/dL vs.
0.86 mg/dL, P = 0.011, and 0.95 mg/dL vs. 0.79 mg/dL, P =
0.001, respectively) and lower eGFR (72.93 mL/min/1.73 m?
vs. 97.47 mL/min/1.73 m?, P < 0.001, and 70.73 mL/min/1.73
m? vs. 97.60 mL/min/1.73 m?, P <0.001, respectively). Howev-
er, there was no difference in the degree of proteinuria (UPCR)
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and serum albumin between the two groups. Interestingly, there
was also no difference in the proportion of patients achieving
complete, partial and no remission between the two groups.
Three early-onset patients ended with chronic kidney disease
that required long-term renal replacement therapy.

Renal pathology

Kidney biopsy was performed in only a small proportion of
patients. Four late-onset patients (10.26%) had kidney bi-
opsies, and the kidney pathological reports were class IV in
three patients and class V in one patient. Nineteen early-onset
patients (8.88%) had kidney biopsies, including eight with
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Table 3. Renal Manifestations and Response to Treatment of First LN Episode Between Late- and Early-Onset SLE Patients

Variables Late-onset SLE (N = 33) Early-onset SLE (N = 90) P-value
Hypertensive episode during active LN?, n/N (%) (n) 8/33 (24.24) (33) 9/90 (10.00) (90) 0.235
Serum creatinine (mg/dL)P (n) 0.84 (0.71 - 1.01) (33) 0.83 (0.79 - 0.93) (90) 0.888
eGFR (mL/min/1.73 m?) (n) 81.43 (67.56 - 95.31) (33) 93.97 (86.49 - 101.45) (90) 0.096
<30 mL/min/1.73 m?, n/N (%) 2/33 (6.06) 4/90 (4.44) 0.712
UPCRP (n) 2.57 (2.04 - 3.25) (33) 1.94 (1.63 - 2.31) (89) 0.078
UPCR > 3.5, n/N (%) 12/33 (36.36) 23/89 (25.84) 0.254
Serum albumin (g/dL) (n) 2.30 (2.06 - 2.53) (33) 2.94 (2.79 - 3.09) (89) <0.001%*
Low C3 level, n/N (%) 19/28 (67.86) 44/59 (74.58) 0.512
Low C4 level, n/N (%) 16/27 (59.26) 38/55 (69.09) 0.378
Anti-dsDNA, n/N (%) 19/29 (65.52) 50/58 (86.21) 0.025*
RPGN, n/N (%) 2/33 (6.06) 5/90 (5.56) 0.915
Treatment
Prednisolone (mg/day) 37.88 (34.22 - 41.53) 36.06 (33.46 - 38.65) 0.452
< 0.5 mg/kg/day 1(3.03) 19 (21.11) 0.016*
> 0.5 mg/kg/day 32 (96.97) 71 (78.89) 0.016*
Intravenous methylprednisolone 2 (6.06) 5 (5.56) 0.915
Antimalarial drug 14 (42.42) 53 (58.89) 0.104
Immunosuppressive drug 18 (54.54) 53 (58.89) 0.666
Azathioprine 2 (6.06) 12 (13.33) 0.260
Cyclophosphamide 10 (30.30) 32 (35.56) 0.586
Intravenous cyclophosphamide 5(15.15) 22 (24.44) 0.270
Oral cyclophosphamide 6 (18.18) 10 (11.11) 0.302
Mycophenolate mofetil 6 (18.18) 9 (10.00) 0.219
Renal outcomes
At 6 months, no. of events 274 84f
Serum creatinine (mg/dL) (n) 0.99 (0.84 - 1.14) (27) 0.81 (0.76 - 0.85) (82) 0.019*
eGFR (mL/min/1.73 m?) (n) 74.02 (64.59 - 83.45) (27) 103.11 (97.52 - 108.71) (82) <0.001*
UPCR? (n) 0.48 (0.27 - 0.85) (20) 0.48 (0.35 - 0.66) (65) 0.988
Serum albumin (g/dL) (n) 3.49 (3.20 - 3.79) (26) 3.81(3.69 -3.93) (77) 0.020*
Complete remission, n/N (%) 14/26 (53.85) 51/84 (60.71) 0.534
Partial remission, n/N (%) 4/26 (15.38) 6/84 (7.14) 0.201
No remission, n/N (%) 8/26 (30.77)° 27/84 (32.14) 0.895
At 12 months, no. of events 26° 828
Serum creatinine (mg/dL) (n) 1.08 (0.89 - 1.26) (25) 0.81 (0.76 - 0.86) (78) 0.008*
eGFR (mL/min/1.73 m?) (n) 69.36 (58.47 - 80.25) (25) 103.89 (96.81 - 110.98) (78) <0.001%*
UPCR® (n) 0.40 (0.24 - 0.69) (19) 0.49 (0.38 - 0.64) (61) 0.473
Serum albumin (g/dL) (n) 3.55(3.22-3.88) (24) 3.90 (3.78 - 4.01) (73) 0.051
Complete remission, n/N (%) 15/26 (57.69) 49/82 (59.76) 0.852
Partial remission, n/N (%) 3/26 (11.54) 14/82 (17.07) 0.500
No remission, n/N (%) 8/26 (30.77) 19/82 (23.17) 0.436

Data are expressed as mean (95% Cl) or n (%) unless indicates otherwise. *Statistically significant. 2Hypertension was adjusted with underlying hyper-
tension. °Transformed data. ®Unavailable data in one. Dead in five and missing in one. ¢Dead in five and unavailable data in two. Dead in three, unavail-
able data in two and study censor in one. 9Dead in three, unavailable data in one and study censor in four. LN: lupus nephritis; n: number of observations;
n/N: number of positive tests or clinical manifestation/number of patients tested or had clinical manifestations; Cl: confidence interval; eGFR: estimated
glomerular filtration rate; RPGN: rapidly progressive glomerulonephritis; SLE: systemic lupus erythematosus; UPCR: urine protein-creatinine ratio.
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Table 4. Renal Manifestations and Response to Treatment of All Active Lupus Nephritis Episodes Between Late- and Early-Onset

SLE Patients

Variables Late-onset SLE (N = 33) Early-onset SLE (N = 90) P-value’
Total active LN events 39 214
Duration of follow-up of LN (years)? 3.68 (2.33-5.34) 5.39(2.33-5.34) 0.073
Frequency of LN flare (time/person) 1.18 (0.84 - 1.61) 2.38(2.07-2.72) 0.001*
Incidence of LN (per 100 person-years) 2.00 (0.75 - 5.33) 6.11 (4.32 - 8.64) 0.020%*
Incidence rate of active LN (95% CI)/per 100 person-years) 5.78 (2.75-12.12) 18.28 (13.93 - 24.00) 0.001%*
Hypertensive episode during active LN®, n/N (%) 8/39 (20.51) 55/214 (25.70) 0.920
Serum creatinine® (mg/dL) (n) 0.82(0.71 - 0.98) (39) 0.83 (0.79 - 0.87) (213) 0.995
eGFR (mL/min/1.73 m?) (n) 79.33 (66.80 - 91.85) (39) 92.57 (88.24 - 96.90) (213) 0.016*
eGFR <30, n/N (%) 3/39 (7.69) 7/213 (3.29) 0.168
UPCR? (n) 2.58(2.09-3.19) (39) 2.20(1.98 -2.44) (212) 0.238
UPCR > 3.5, 0/N (%) 13/39 (33.33) 58/212 (27.36) 0.499
Serum albumin (g/dL) (n) 2.43 (2.19 - 2.66) (39) 3.13(3.04 - 3.23) (212) <0.001*
Low C3 level, n/N (%) 22/31(70.97) 70/114 (61.4) 0.580
Low C4 level, n/N (%) 18/30 (60.00) 65/109 (59.63) 0.365
Anti-ds DNA, n/N (%) 21/32 (65.63) 87/101 (86.14) 0.011*
RPGN, n/N (%) 3/39 (7.69) 12/214 (5.61) 0.671
Treatment
Prednisolone (mg/day) 32.99 (31.28 - 34.70) 36.28 (32.88 - 39.68) <0.001*
< 0.5 mg/kg/day 3(7.69) 84 (39.25) <0.001*
> 0.5 mg/kg/day 36 (92.31) 130 (60.75) 0.001*
Intravenous methylprednisolone 2 (5.13) 22 (10.28) 0.319
Antimalarial drug 16 (41.03) 98 (45.79) 0.196
Immunosuppressive drug® 23 (58.97) 168 (78.50) 0.009*
Azathioprine 2 (5.13) 31 (14.49) 0.111
Cyclophosphamide 11 (28.21) 88 (41.12) 0.128
Intravenous cyclophosphamide 5(12.82) 61 (28.50) 0.040%*
Oral cyclophosphamide 7 (17.95) 27 (12.62) 0.369
Calcineurin inhibitor 1(2.56) 5(2.34) 0.932
Mycophenolate mofetil 10 (25.64) 55(25.70) 0.994
Renal outcomes
At 6 months, events 33¢ 2008
Serum creatinine (mg/dL) (n) 1.01 (0.88 - 1.14) (33) 0.86 (0.81 - 0.91) (194) 0.011*
eGFR (mL/min/1.73 m2) (n) 72.93 (64.42 - 81.44) (33) 97.47 (93.53 - 101.42) (194) <0.001*
UPCR? (n) 0.57 (0.34 - 0.95) (26) 0.71 (0.60 - 0.85) (170) 0.630
Serum albumin (g/dL) (n) 3.53(3.29-3.78) (32) 3.72 (3.64 - 3.81) (186) 0.086
Complete remission, n/N (%) 17/32 (53.13) 83/200 (41.50) 0.494
Partial remission, n/N (%) 5/32 (15.63) 36/200 (18.00) 0.942
No remission, n/N (%) 10/32 (31.25)4 81/200 (40.50) 0.491
At 12 months, events 31f 1930
Serum creatinine (mg/dL)? (n) 0.95 (0.85 - 1.06) (30) 0.79 (0.76 - 0.82) (187) 0.001*
eGFR (mL/min/1.73 m?) (n) 70.73 (61.02 - 80.43) (30) 97.60 (93.32 - 101.88) (187) <0.001*
UPCR? (n) 0.44 (0.28 - 0.70) (23) 0.65 (0.54 - 0.77) (163) 0.259
Serum albumin (g/dL) (n) 3.66 (3.38 - 3.94) (29) 3.83(3.76 - 3.91) (181) 0.157
Complete remission, n/N (%) 18/31 (58.06) 92/193 (47.67) 0.452
Partial remission, n/N (%) 4/31 (12.90) 39/193 (20.21) 0.423
No remission, n/N (%) 9/31 (29.03) 62/193 (32.12) 0.873

Data are expressed as mean (95% Cl) or n (%) unless indicates otherwise. @Transformed data. PHypertension also was adjusted with underlying hyperten-
sion. °Some patients received combination of immunosuppressive drugs. 9Laboratory not available in one. ¢Dead in five and unavailable data in one. Dead
in five, unavailable data in two and study censor in one. 9Dead in four, unavailable data in four, and study censor in six. "Dead in four, unavailable data in
eight and study censor in 12. *Statistically significant. tP-value was adjusted with duration of lupus nephritis. LN: lupus nephritis; n: number of observations;
n/N: number of positive tests or clinical manifestation/number of patients tested or had clinical manifestations; CI: confidence interval; eGFR: estimated
glomerular filtration rate; RPGN: rapidly progressive glomerulonephritis; SLE: systemic lupus erythematosus; UPCR: urine protein-creatinine ratio.
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Table 5. Death and Cause of Death

Variables Late-onset SLE (N = 33) Early-onset SLE (N = 90) o P-val:e
1 2
Death (N, %) 9(27.27) 6 (6.67) 0.014* 0.013*
Infection (N, %) 9 (100) 5(83.33) 0.379 0.476
Associated with SLE (N, %) 3(33.33) 3 (50.00) 0.554 0.265
Cardiovascular disease (N, %) 0 1(16.67) 0.386 0.484
Incidence rate of death (95% CI)/100 person-years) 5.61(2.92-10.78) 1.02 (0.46 - 2.26) 0.004**

P,: P-value adjusted with duration of lupus nephritis. P,: P-value adjusted with duration of lupus nephritis and underlying diseases at SLE diagnosis
(hypertension and diabetes mellitus). *Statistically significant. TAdjusted with underlying diseases at SLE diagnosis (hypertension and diabetes mel-

litus). SLE: systemic lupus erythematosus.

LN class IV (42.11%), seven with class V (36.84%), two with
class IV/V (10.53%), and one each (5.26%) with class I1I/V
and II.

Mortality and cause of death

Nine (27.27%) and six (6.67%) late- and early-onset patients,
respectively, died during the study period (P = 0.002). After
adjustment with LN duration or LN duration and underlying
disease at SLE diagnosis, the mortality rate was still higher
in late-onset patients (Table 5). Infection was the most com-
mon cause of death in both groups with no difference between
them. The IR and 95% CI of death/100 patient-years were
higher in late- than early-onset patients (5.61 (2.92 - 10.78) vs.

1.02 (0.46 - 2.26), P = 0.004) (Fig. 2).

Discussion

This year at SLE diagnosis matched controlled study found
that several clinical and laboratory manifestations and co-mor-
bidities were different between late- and early-onset SLE pa-
tients. At SLE diagnosis, there was no difference in the preva-
lence of LN, mean number of ACR classification criteria and
SLE disease activity between the two groups, but late-onset
patients had higher organ damage. At the end of the study, late-
onset patients had lower prevalence of LN and lower rate of
LN flares. In terms of LN treatment, although there was no
difference in the mean dose of corticosteroids and proportion
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Figure 2. Kaplan-Meier curve showing mortality rate among late- and early-onset SLE patients. SLE: systemic lupus erythema-

tosus.
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of immunosuppressive drugs received between the two groups
were not different at the first LN episode, a higher proportion
of late-onset patients received moderate- to high-dose corti-
costeroids. However, at the end of the study, late-onset patients
received less immunosuppressive therapy. Interestingly, LN
treatment outcomes (complete, partial and no renal remission)
were comparable between the two groups. Mortality was high-
er in late-onset patients.

The prevalence of LN at SLE diagnosis between late- and
early-onset SLE patients had been mentioned in only a few
studies, which showed conflicting results. For example, stud-
ies from Spain [27] and Poland [28] found that late-onset pa-
tients had lower prevalence of LN, whereas studies from Hong
Kong [29] and Korea [9] found LN prevalence comparable in
both groups. Another study from Spain, by Alonso et al [30],
found that late-onset patients had lower prevalence of LN,
which almost reached statistical significance. Unfortunately,
the aforementioned studies were uncontrolled. A controlled
study in Canada, by Aljohani et al [6], found that late-onset pa-
tients had less LN at the time of diagnosis, while another con-
trolled study from Brazil, by Appenzeller et al [10], found no
difference in the prevalence of LN at SLE diagnosis between
late- and early-onset patients. This difference between studies
is unclear, which might be due to varied ethnic backgrounds,
and possibility that the study center was much more interested
in LN, or the period in which study patients were recruited.
This study found that the prevalence of LN at SLE diagnosis
was similar in both groups of patients, which was opposed to
many previous studies, but similar to that reported by Appen-
zeller et al [10]. The reason for the similar prevalence of LN
between late- and early-onset patients in this study is unclear,
which might be due to this study being a controlled one, which
matched the patients by year at diagnosis, or focused mainly
on LN patients.

This study also found that although there were some dif-
ferences in clinical manifestations at SLE diagnosis between
late- and early-onset patients, SLE disease activity between
these two groups was no different. However, many previous
studies reported that late-onset patients usually had lower dis-
ease activity [6, 9, 10, 27]. This might be explained partially by
the aforementioned studies, in that late-onset patients usually
had lower prevalence of LN, or in other words, early-onset pa-
tients had higher prevalence of LN. The presence of active LN
usually associates with positive anti-dsDNA antibody and low
complement levels, the variables that have scores in determin-
ing SLE disease activity in the original SLEDAI-2K instru-
ment [31]. This resulted in early-onset patients, with generally
higher prevalence of LN, having higher SLEDAI-2K scores.

This study also found no difference in the mean number of
ACR classification criteria at SLE diagnosis between the two
groups, which contradicted many previous reports that found
it lower generally in late-onset patients [6, 9, 16, 30, 32]. The
reason for this discrepancy is unclear, but it might be due to
this study focusing on SLE patients with LN, who tended to
have more severe disease, whereas the other studies compared
patients with SLE in general. However, a previous study by the
authors, which compared late- and early-onset patients in gen-
eral, also found no difference in the mean ACR classification
criteria at diagnosis between the two groups [18]. The higher
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damage scores observed in late-onset patients at SLE diagno-
sis might be related partly to the higher co-morbidities in this
group of patients.

Previous studies on the cumulative prevalence of LN be-
tween late- and early-onset patients also showed conflicting
results. For example, studies from Canada [6, 16], Italy [15],
South Africa [33], South America [13], Hong Kong [29], Spain
[4], and Serbia [32] found that late-onset patients had lower
LN prevalence, whereas other studies from Brazil [10], Hong
Kong [34], Colombia [35], Korea [9], and the LUMINA group
from the United States [11] found the cumulative prevalence
of LN to be no different between the two groups. Unfortunate-
ly, these studies did not provide more details on LN. This study
found that late-onset patients not only had a lower cumulative
prevalence of LN than early-onset patients, which supported
many previous studies, but also less frequency of LN flares.

Interestingly, this study found that late-onset patients had a
degree of proteinuria, and a proportion of those with nephrotic
range proteinuria or RPGN was no different from early-onset
ones, both at the first LN episode or during the course of the
disease. This finding indicated that despite late-onset patients
having lower LN prevalence, the degree of nephritis was no
different from that in early-onset patients. This finding sup-
ported reports from China [20] and Hong Kong [34], which
found no difference between late- and early-onset patients in
the proportions of those with LN and nephrotic range proteinu-
ria.

The treatment of LN consists of induction to remission
with moderate- to high-dose corticosteroids together with im-
munosuppressive and maintenance therapy [36, 37]. Although
late-onset patients received a higher proportion of moderate-
to high-dose corticosteroids in this study, there was no differ-
ence in the proportion of those receiving immunosuppressive
drugs at the first LN episode. Cumulative treatment found
that patients received the same pattern of corticosteroids, but
lower proportion of immunosuppressive drugs. These findings
were consistent with many previous reports in that late-onset
patients received fewer corticosteroids or immunosuppressive
drugs, which might be because they were found to have less
severe disease than early-onset patients [4, 6, 10, 12, 13, 15,
16, 29, 38]. However, such results were based on treatment
of generally clinical manifestation of SLE, and not specific to
LN.

It should be noted that the use of immunosuppressive
drugs, both at first and in recurrent LN episodes, was rather
low in this study. In general, it is recommended that all patients
with LN should receive immunosuppressive drugs. However,
those with less active LN (mild degree of proteinuria and not
very active urine sediments), of probably LN class I or II by
renal biopsy, might not need immunosuppressive therapy,
whereas those with active LN (high degree of proteinuria and
very active urine sediments), suggesting LN class III and IV,
usually require immunosuppressive drugs together with high-
dose corticosteroids [37]. According to the authors’ experi-
ence, infection is the major cause of death in Thai SLE pa-
tients [39], therefore, the use of immunosuppressive drugs is
avoided in SLE patients without very active LN if possible. If
urine protein showed a significant reduction with treatment of
corticosteroids alone, corticosteroids would be continued with
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gradual tapering according to renal response. However, if there
is no improvement in the degree of proteinuria or an increase
in it with more active urine sediments, immunosuppressive
drugs would be added. In patients with very active LN (heavy
proteinuria and active urine sediments), immunosuppressive
drugs would be combined with corticosteroids at the beginning
of treatment. Unfortunately, kidney biopsy was not carried out
in the majority of patients in this study. Most of the patients
in this study responded well to corticosteroids, therefore, this
could explain the lower rate of immunosuppressive drug use
in the LN patients. In addition, as late-onset patients had less
frequency of flares, they tended to receive fewer immunosup-
pressive drugs. This could explain the use of less immunosup-
pressive drugs in the early-onset patients in this study.

A direct comparison of LN treatment outcomes between
late- and early-onset patients has been reported rarely. A study
from Hong Kong found no difference between late- and early-
onset of LN in degree of proteinuria at presentation and at 12
months after treatment [40]. A study by Tang et al compared
renal parameters and pathology between two groups, but un-
fortunately the renal outcomes of treatment were not provided
[20]. This study found no difference in the proportion of LN
patients, who achieved complete, partial or no remission be-
tween late- and early-onset patients, whether or not it was the
first or recurrent LN episode. These findings indicated that no
matter what treatment the patients received for LN (moderate-
to high-dose corticosteroids and immunosuppressive drugs),
the outcomes of treatment were no different; in other words,
the response of LN therapy in late- and early-onset patients
was similar. Although renal outcomes in this study support
those from Hong Kong [40], more studies are required to con-
firm those findings. The significant difference in reduced renal
function after treatment, observed in late- rather than early-
onset patients, might be due to the presence of co-morbidities,
which were observed more commonly in the former group.

In this study, the mortality rate was higher in late-onset
patients, which was similar to that previously described [4, 9-
13, 15, 30]. Interestingly, most of the deaths occurred within 6
months of the first LN episode. This might be related to use of
intensive corticosteroids and immunosuppressive drugs during
the induction period. The major causes of death were infec-
tions followed by associations with SLE conditions, which did
not differ between the two groups.

This study had some limitations. It was a retrospective
study; therefore, some data might be missing. However, cases
with missing data of > 25% were excluded to ensure adequate
data for analysis. The anti-dsDNA and complements level were
not performed at every LN visit, due to high cost. Therefore,
the mSLEDAI-2K instrument, which excluded the anti-dsDNA
and complements level and assessed SLE disease activity in this
study, might be unable to compare with studies that used the
original SLEDAI-2K instrument [6, 9, 10, 13, 27]. Neverthe-
less, the mSLEDAI-2K instrument has shown very good cor-
relation with the original SLEDAI-2K [25, 31, 41]. In addition,
renal biopsy was performed only in 17% of the cases. Although
not all the cases in this study had LN proven by tissue diagno-
sis, which could not be confirmed totally, the presence of other
clinical manifestations, together with active urine sediments and
abnormal serologies (where available), ensured that all the ne-
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phritis flare cases were due to LN. Furthermore, this study was
performed only in a single center in Thailand, thus the results
might not apply to other populations. More studies with larger
sample size are needed to confirm these findings.

Despite these limitations, this study had strengths. It was
probably the first study that compared LN manifestations,
treatment, and LN outcomes between late- and early-onset
SLE patients, starting from the first LN episode to the end of
the study period. The cases (late-onset) and control (early-on-
set) patients being matched with the year of diagnosis was an-
other important strength. In a case-controlled study, especially
a retrospective one, matching the control with a particular year
at disease onset or diagnosis is very important, as it does not
only reflect ability of the investigation in obtaining a diagno-
sis, but also the treatment received as well as assessing the
outcomes during the same period. The data related to LN were
recorded in every LN episode, which was another strength that
provided good comparison of renal manifestation between the
two groups.

Conclusion

This year at SLE diagnosis matched controlled study found no
difference in the prevalence of LN and degree of LN at SLE
diagnosis between late- and early-onset patients. Late-onset
patients had lower prevalence of LN and rate of LN flares dur-
ing the follow-up period. Although the first LN treatment pat-
tern was similar between the two groups, late-onset patients
received less immunosuppressive drugs for cumulative treat-
ment during LN flares. Interestingly, renal outcomes in terms
of renal remission were comparable in both groups, either at
the first LN or at the end of the study. These findings indicated
that LN in late-onset SLE patients might not be benign, as be-
lieved initially. However, renal impairment and mortality rate
were higher in late-onset patients.
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