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Abstract
Background  Several studies have compared the clinical features and outcomes of late- and early-onset systemic 
lupus erythematosus (SLE) patients. However, these previous studies were uncontrolled. The current study aimed to 
compare late- and early-onset SLE patients while controlling for sex and year at diagnosis (± 1 year).

Methods  The medical records of SLE patients in a lupus cohort from January 1994 to June 2020 were reviewed. 
Late-onset patients were identified as those with an age at diagnosis ≥ 50 years. The early-onset patients (age at 
diagnosis < 50 years) were matched by sex and year at diagnosis with the late-onset patients at a ratio of 2:1. Clinical 
manifestations, disease activity (mSLEDAI-2K), organ damage scores, treatment, and mortality were compared 
between the two groups.

Results  The study comprised 62 and 124 late- and early-onset patients, respectively, with a mean follow-up 
duration of 5 years. At disease onset, when comparing the early-onset patients with the late-onset patients, the latter 
group had a higher prevalence rate of serositis (37.0% vs. 14.5%, p < 0.001) and hemolytic anemia (50.0% vs. 33.9%, 
p = 0.034) but lower prevalence rate of malar rash (14.5% vs. 37.1%, p = 0.001), arthritis (41.9% vs. 62.1%, p = 0.009), 
leukopenia (32.3% vs. 50.0%, p = 0.022) and lymphopenia (50.0% vs. 66.1%, p = 0.034). The groups had similar SLE 
disease activity (7.41 vs. 7.50), but the late-onset group had higher organ damage scores (0.37 vs. 0.02, p < 0.001). 
The rates of treatment with corticosteroids, antimalarial drugs, or immunosuppressive drugs were not different. 
At their last visit, the late-onset patients still had the same pattern of clinically significant differences except for 
arthritis; additionally, the late-onset group had a lower rate of nephritis (53.2% vs. 74.2%, p = 0.008). They also had a 
lower level of disease activity (0.41 vs. 0.57, p = 0.006) and received fewer antimalarials (67.7% vs. 85.5%, p = 0.023) 
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Background
Systemic lupus erythematosus (SLE) is a multisystem 
autoimmune disorder characterized by a wide range 
of clinical and laboratory manifestations. The clinical 
course is highly variable, characterized by remission and 
relapse. The disease onset usually occurs in adult females 
of reproductive age; however, it can occur in children and 
elderly individuals [1].

Several factors, including age, sex, ethnicity and socio-
economic status, have been shown to affect clinical 
manifestations and disease outcomes [2–7]. Studies have 
shown that late-onset SLE patients (usually defined as 
≥ 50 years of age at diagnosis) tend to have more insidious 
onset and a milder clinical course but poorer outcomes 
and a higher mortality rate than early-onset SLE patients 
(age < 50 years at diagnosis) [8–23]. Unfortunately, the 
majority of these previous studies compared the late- and 
early-onset SLE patients directly without matching based 
on sex or the year at diagnosis [9, 10, 12, 14–21, 23, 24]. 
Controlling for the year at diagnosis is also important in 
long-term clinical research, as it reflects the medical care 
provided during that period, which clearly affects the 
treatment outcomes.

This study aimed to compare clinical features, serologic 
abnormalities, disease activity and treatment outcomes 
between the late- and early-onset patients with SLE in 
Thailand after controlling for sex and year at diagnosis.

Methods
In this case‒controlled study, the medical records of SLE 
patients in the lupus cohort of the Division of Rheuma-
tology, Faculty of Medicine, Chiang Mai University who 
were seen between January 1994 and June 2020 were 
reviewed. SLE was diagnosed according to the 1982 or 
the 1997 American College of Rheumatology (ACR) 
revised criteria for the classification of SLE [25, 26]. 
Patients in the cohort were usually followed up at 1- to 
3-month intervals depending on disease activity or any 
other clinical features. Clinical manifestations and labo-
ratory investigation, including complete blood counts, 
urine analysis (including 24-hour urine protein creatinine 
ratio [24 h UPCI] in cases with lupus nephritis), and renal 
and liver function were determined at every visit.

In this study, SLE patients were classified into late- 
and early-onset if SLE was diagnosed when the patients 
were ≥ 50 and < 50 years of age, respectively. Only those 
who were diagnosed with SLE at Chiang Mai Univer-
sity Hospital, those who were aged ≥ 18 years at diag-
nosis, and those who had been followed-up for ≥ 1 year 
were included in this study. The records of patients who 
had died within 1 year after entering the cohort were 
also included. Patients with drug-induced lupus, lupus-
like syndrome associated with malignancies, and SLE 
patients with other connective tissue diseases or over-
lap syndrome or with missing clinical data of ≥ 25% were 
excluded. Late-onset patients were identified. The early-
onset patients were sex- and year at diagnosis-matched 
with the late-onset patients (± 1 year) at a ratio of 2:1.

Demographic information was collected, including sex, 
age at diagnosis, year at diagnosis, underlying disease, all 
clinical manifestations, serology and laboratory findings, 
time to diagnosis (duration from first clinical manifesta-
tion to diagnosis), disease duration (duration from SLE 
diagnosis to June 2020 or last visit or death), treatment 
and outcomes. The other relevant clinical manifestations 
of SLE were also captured. SLE disease activity and organ 
damage were determined by the modified SLE Disease 
Activity Index 2000 (mSLEDAI-2K) [27] and the Sys-
temic Lupus International Collaborating Clinics/ACR 
(SLICC/ACR) damage index (SDI) [28], respectively. 
The mortality and cause of death were also recorded. All 
clinical manifestations, laboratory findings, SLE disease 
activity and organ damage were obtained from reviews of 
available longitudinal data in medical records.

This study was performed in accordance with the 1964 
Helsinki Declaration and its later amendments or com-
parable ethical standards. It was approved by the Ethics 
Committee of the Faculty of Medicine, Chiang Mai Uni-
versity, Thailand (No. 215/2020).

Statistical analysis
STATA 16.0 for Windows computer software (Stata Cor-
poration, Texas, USA) was used for data processing and 
statistical analysis. Log or square root data transforma-
tion was used to improve the normality of the data dis-
tribution for statistical analysis. Continuous variables 

and immunosuppressive drugs (61.3% vs. 78.2%, p = 0.044), but they had higher organ damage scores (1.37 vs. 0.47, 
p < 0.001) and higher mortality rates/100-person year (3.2 vs. 1.1, p = 0.015). After adjusting for disease duration and 
baseline clinical variables, the late-onset patients only had lower rate of nephritis (p = 0.002), but still received fewer 
immunosuppressive drugs (p = 0.005) and had a higher mortality rate (p = 0.037).

Conclusions  In this sex- and year at diagnosis-matched controlled study, after adjusting for disease duration 
and baseline clinical variables, the late-onset SLE patients had less renal involvement and received less aggressive 
treatment, but had a higher mortality rate than the early-onset patients.
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are presented as the mean and 95% confidence intervals 
(95% CI), and categorical variables are presented as per-
centages. Student’s t test or the Mann‒Whitney U test 
was used to compare continuous variables, and the chi-
square test or Fisher’s exact test was used to compare 
categorical variables. To compare the outcome variables 
with controlled covariate factors, analysis of covariance 
(ANCOVA) and logistic regression were used for con-
tinuous and binary outcomes, respectively. Firth’s logis-
tic regression was used for the binary outcomes of rare 
events. Cox proportional hazards regression was used to 
determine the survival difference between the two groups 
after adjusting for confounding effects of other variables. 
The sample size was calculated based on Appenzeller et 
al.’s study [8] with a type I error of 0.05, power of 0.8 for 
comparison, correlation of 0.7, and standard deviation 
of 0.5. The allocation ratio was 2:1. A sample size of at 
least 55 cases in the late-onset group and 110 cases in the 
early-onset group was required for the study. A p value of 
< 0.05 was considered statistically significant.

Results
The cohort comprised a total of 1,476 SLE patients (1,366 
female and 110 male, ratio 12.4:1). Of these, 401 cases 
were excluded because the year at diagnosis could not be 
verified. Of the remaining 1,075 patients, 125 (11.63%) 
and 950 (88.37%) were late- and non-late-onset patients, 
respectively. Sixty-three patients with late-onset and 654 
with early-onset were excluded because they were not 
diagnosed at Chiang Mai University Hospital or because 
they had missing data of ≥ 25%, follow-up of < 1-year, age 
at onset of < 18 years or overlapping syndrome. Thus, 

only 62 patients with late-onset and 296 with early-
onset remained for matching (Supplementary Fig.  1). 
As 6 male early-onset patients could not be identified for 
matching the same year at diagnosis with the late-onset 
cases, 6 female early-onset patients with the same year at 
diagnosis were used instead of male patients.

Demographic characteristics
The demographic characteristics of the patients at the 
time of SLE diagnosis are shown in Table  1. The study 
comprised 62 late-onset (54 female, 87.1%) and 124 early-
onset patients (114 female, 91.9%) with mean (95% CI) 
ages at diagnosis of 56.3 (55.1–57.5) and 30.9 (29.3–32.6) 
years, respectively. The late-onset patients had higher 
rates of underlying diseases, including hypertension 
(p < 0.001), diabetes mellitus (p = 0.012), dyslipidemia 
(p = 0.012), chronic kidney disease (p = 0.036) and cere-
brovascular disease (p = 0.012). They also had shorter 
duration of follow-up (p = 0.019). Three of the early-onset 
patients had malignancies (one each of malignant thy-
moma, carcinoma of the cervix, and carcinoma of the 
breast).

Clinical and laboratory manifestations
The initial organ presentation between the late- and 
early-onset patients showed similar frequencies (Table 2). 
The articular, mucocutaneous and hematologic systems 
were the 3 most common organs involved. The duration 
from the first clinical presentation to diagnosis was also 
slightly shorter in the late-onset patients (2.4 months vs. 
3.7 months, p = 0.169).

The hematologic, renal, articular, and mucocutaneous 
systems were the common organ involvements observed 
at SLE diagnosis in the late- and early-onset patients 

Table 1  General characteristics at disease onset and duration of 
follow-up
Variables Late-onset 

SLE
(N = 62)

Early-onset 
SLE
(N = 124)

p 
value

Female, n (%) 54 (87.1) 114 (91.9) 0.303

Age at diagnosis in years, mean 
(95% CI)

56.3 
(55.1–57.5)

30.9 
(29.3–32.6)

Year of diagnosis 0.962

1990–1999, n (%) 2 (3.0) 5 (4.0)

2000–2009, n (%) 24 (39.0) 47 (38.0)

2010–2020, n (%) 36 (58.0) 72 (58.0)

Underlying disease

Hypertension, n (%) 18 (29.0) 1 (0.8) < 0.001

Diabetes mellitus, n (%) 4 (6.5) 0 0.012

Dyslipidemia, n (%) 4 (6.5) 0 0.012

Chronic kidney disease, n (%) 3 (4.8) 0 0.036

Cerebrovascular disease, n (%) 4 (6.5) 0 0.012

Malignancy, n (%) 0 3 (2.4) 0.552

Duration of follow-up in years, 
mean (95% CI)a

4.4 (3.4–5.6) 6.3 (5.3–7.3) 0.019

a = transformed data, SLE = systemic lupus erythematosus

Table 2  First clinical presentation and time until diagnosis
Variables Late-onset SLE

(N = 62)
Early-onset 
SLE
(N = 124)

p value

Mucocutaneous presen-
tation, n (%)

14.0 (22.6) 32.0 (25.8) 0.631

Articular presentation, 
n (%)

22.0 (35.5) 61.0 (49.2) 0.076

Cardiopulmonary 
presentation (serositis), 
n (%)

3.0 (4.8) 1.0 (0.8) 0.074

Neuropsychic presenta-
tion, n (%)

3.0 (4.8) 2.0 (1.6) 0.200

Hematologic presenta-
tion, n (%)

12.0 (19.4) 16.0 (12.9) 0.246

Renal presentation, 
n (%)

5.0 (8.1) 4.0 (3.2) 0.147

Duration from first pre-
sentation to diagnosis in 
months, mean (95% CI)a

2.4 (1.4–4.2) 3.7 (2.6–5.3) 0.169

a = transformed data, SLE = systemic lupus erythematosus
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both at diagnosis and at the last visit (Table 3). At diag-
nosis, the late-onset patients had a higher frequency of 
serositis (p < 0.001) [particularly pleuritis (p = 0.005)] and 
hemolytic anemia (p = 0.034) but a lower frequency of 
malar rashes (p = 0.001), arthritis (p = 0.009), leukopenia 
(p = 0.022) and lymphopenia (p = 0.034) than the early-
onset patients. The late-onset patients also tended to 
have a higher frequency of seizures but a lower frequency 
of oral ulcers. The mean (95% CI) number of ACR clas-
sification criteria and SLE disease activity (mSLEDAI-2K) 
were not different between the two groups. However, 
the late-onset patients had higher mean SDI scores 
(p < 0.001).

Comparisons between the late- and early-onset 
patients in clinical and laboratory manifestations at the 
last visit were adjusted by disease duration (Table 3). The 
late-onset patients still had a higher frequency of serositis 
(p = 0.011) [particularly pleuritis (p = 0.010)] but a lower 
frequency of malar rash (p = 0.001), oral ulcers (p = 0.024), 
renal involvement (p = 0.008), leukopenia (p = 0.025) and 

lymphopenia (p = 0.041) than the early-onset patients. 
They also tended to have a higher frequency of seizures 
but a lower frequency of arthritis. The late-onset patients 
had lower mean (95% CI) ACR classification criteria 
(p = 0.005) and mSLEDAI-2K scores (p = 0.006) but higher 
mean (95% CI) SDI scores (p < 0.001).

As the cumulative frequency of clinical and labora-
tory manifestations at the last visit was influenced by 
their frequency at diagnosis, comparisons of these vari-
ables between the two groups were also adjusted with the 
baseline clinical and laboratory values, in addition to dis-
ease duration, to set both groups with the same variable 
frequency at diagnosis (Table  3). It was interesting that 
many clinical and laboratory manifestations, showing sig-
nificant differences between these two groups, lost their 
significance and left only renal involvement, anti-double 
stranded DNA antibody (anti-dsDNA) and mean num-
ber of the ACR classification criteria, which remained 
lower in the late-onset patients (p = 0.002, p = 0.049, and 
p = 0.008, respectively).

Table 3  Comparison of clinical features, disease activity and organ damage accrual at diagnosis and last visit
Variables At diagnosis At last visit

Late-onset SLE 
(N = 62)

Early-onset SLE 
(N = 124)

p value Late-onset SLE 
(N = 62)

Early-onset SLE 
(N = 124)

p1 value p2 value

Malar rashes 9 (14.5) 46 (37.1) 0.001 11 (17.7) 56 (45.2) 0.001 0.152

Discoid rashes 25 (40.3) 46 (37.1) 0.669 26 (41.9) 53 (42.7) 0.947 0.425

Oral ulcers 13 (21.0) 43 (34.7) 0.055 14 (22.6) 52 (41.9) 0.024 0.130

Photosensitivity 11 (17.7) 21 (16.9) 0.891 13 (21.0) 26 (21.0) 0.889 0.956

Arthritis 26 (41.9) 77 (62.1) 0.009 32 (51.6) 82 (66.1) 0.081 0.315

Serositis 23 (37.0) 18 (14.5) 0.001 24 (38.7) 28 (22.6) 0.011 0.403

Pleuritis, n (%) 17 (27.4) 14 (11.3) 0.005 17 (27.4) 17 (13.7) 0.010 0.980

Pericarditis, n (%) 10 (16.1) 11 (8.9) 0.140 12 (19.4) 18 (14.5) 0.422 0.779

Renal disorder, n (%) 29 (46.8) 60 (48.4) 0.836 33 (53.2) 92 (74.2) 0.008 0.002

Neurologic disorder 7 (11.3) 8 (6.5) 0.253 9 (14.5) 17 (13.7) 0.795 0.331

Seizures, n (%) 5 (8.1) 3 (2.4) 0.074 7 (11.3) 6 (4.8) 0.088 0.684

Psychosis, n (%) 2 (3.2) 5 (4.0) 0.785 2 (3.2) 11 (8.9) 0.226 0.219

Hematologic disorder, 
n (%)

52 (83.9) 101 (81.5) 0.684 54 (87.1) 106 (85.5) 0.562 0.990

Hemolytic anemia, n (%) 31 (50.0) 42 (33.9) 0.034 35 (56.5) 60 (48.4) 0.308 0.369

Leukopenia, n (%) 20 (32.3) 62 (50.0) 0.022 21 (33.9) 66 (53.2) 0.025 0.418

Lymphopenia, n (%) 31 (50.0) 82 (66.1) 0.034 31 (50.0) 85 (68.5) 0.041 0.198

Thrombocytopenia, 
n (%)

15 (24.2) 23 (18.5) 0.368 16 (25.8) 34 (27.4) 0.938 0.193

ANA, n/N (%) 62/62 (100.0) 123/123 (100.0) 1 62/62 (100.0) 123/123 (100.0) 1 1

Anti-dsDNA, n/N (%) 37/48 (77.1) 76/98 (77.6) 0.949 38/54 (70.4) 96/117 (82.1) 0.149 0.049

No. of ACR criteria, 
mean (95% CI)

4.82 (4.53–5.11) 5.04 (4.81–5.27) 0.268 5.26 (4.99–5.23) 5.94 (5.69–6.18) 0.005 0.008

mSLEDAI-2K scores, 
mean (95% CI)a

7.41 (5.98-9.00) 7.50 (6.48–8.59) 0.927 0.41 (0.13–0.85) 0.57 (0.29–0.93) 0.006 0.253

SDI scores, mean (95% 
CI)a

0.37 (0.20–0.58) 0.02 (0.01–0.04) < 0.001 1.37 (0.95–1.86) 0.47 (0.31–0.66) < 0.001 0.341

a = transformed data, p1 value = p value adjusted by disease duration, p2 value = p value adjusted by disease duration and value of baseline variables

ACR = American College of Rheumatology, ANA = anti-nuclear antibody, anti-dsDNA = anti-double stranded DNA antibody, mSLEDAI-2K = modified systemic lupus 
erythematosus disease activity index-2000, n/N = number of positive tests/number of tested, SDI = systemic lupus international collaborating clinics/American 
College of Rheumatology damage index, SLE = systemic lupus erythematosus
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Fever, alopecia, fatigue, weight loss, arthralgia, Rayn-
aud’s phenomenon, cutaneous vasculitis and lymph-
adenopathy were among the clinical manifestations of 
the non-ACR classification criteria commonly observed 
(≥ 10%) in both groups, both at diagnosis and at the last 
visit (Supplementary Table  1). At diagnosis, the late-
onset patients had a higher frequency of weight loss 
(p = 0.001), arthralgia (p = 0.011) and protein-losing 
enteropathy (p = 0.036). At the last visit, when adjusted 
for disease duration, the late-onset patients had a 
higher frequency of weight loss (p = 0.009) and arthral-
gia (p = 0.016). In addition, they also had a higher fre-
quency of cardiomyopathy (p = 0.046), lupus endocarditis 
(p = 0.049) and interstitial lung disease (p = 0.020) but a 
lower frequency of cutaneous vasculitis (p = 0.026) than 
the early-onset patients. Similarly, when adjusted by the 
baseline value of the clinical variables, in addition to dis-
ease duration, only cutaneous vasculitis remained lower 
in the late-onset patients (p = 0.025).

Treatment and outcomes
At diagnosis, although there was no difference between 
the late- and early-onset patients in the treatment 
received with corticosteroids, intravenous pulse meth-
ylprednisolone (IVMP), antimalarials, or immunosup-
pressive drugs (Table  4), the late-onset SLE patients 
received a lower rate of antimalarials (53.2% vs. 67.7%, 
p = 0.053) but had a slightly higher rate of immunosup-
pressive drugs (35.5% vs. 25.8%, p = 0.170). Among the 
immunosuppressive drugs, only mycophenolate mofetil 
(MMF) was more commonly used in late-onset patients 
(p = 0.028). One late-onset patient required hemodialysis 
due to acute renal failure from lupus nephritis.

At the last visit, the use of corticosteroids was not 
different between the two groups. However, the late-
onset patients received fewer antimalarial (p = 0.023) 

and immunosuppressive drugs (p = 0.044) than the 
early-onset patients. Specifically, the late-onset patients 
received less azathioprine (p = 0.001), cyclophosphamide 
(p = 0.028), calcineurin inhibitors (p = 0.039) and MMF 
(p = 0.026). Three patients in the early-onset group and 
one in the late-onset group required hemodialysis due 
to acute renal failure from lupus nephritis during their 
follow-up period. When the medication used at diagno-
sis was adjusted in addition to disease duration, the fre-
quency of antimalarial used between the two groups was 
no longer significantly different, but the differences in the 
use of immunosuppressive drugs between the two groups 
remained (Table 4).

During the follow-up period, 11 (17.7%) late-onset and 
10 (8.1%) early-onset patients died (p = 0.049). The inci-
dence rate (IR)/100-person year of death was higher in 
the late-onset patients than in the early-onset patients 
(3.2 vs. 1.1, p = 0.015), even after adjusting for the pres-
ence of comorbidities at diagnosis (9.1 vs. 3.2, p = 0.037). 
Two patients with early-onset SLE died at home without 
clearly identifiable causes. Infection was the major cause 
of death in both the late- and early-onset SLE patients 
(Table 5).

Discussion
The prevalence of late-onset patients in this study 
(10.63%) was comparable to the prevalence rates 
observed in many previous reports (2–17%) [8–10, 12–
21, 23, 29, 30]. In addition, a very high prevalence (39%) 
was reported by Alonse et al. from Spain [31]. The lower 
female-to-male ratio of 5.9:1 in the late-onset patients, 
compared to the ratio of 13.8:1 in the early-onset patients 
in this study, was comparable to many previous reports 
(2.6–9.7:1 and 5.7–18.1:1, respectively) [9–13, 15, 16, 19, 
21, 23, 24, 29–31]. Interestingly, reports from China by 
Choi et al. [14] and Egypt by Mehat et al. [20] found a 

Table 4  Comparison of treatment received at diagnosis and last visit
Variables At diagnosis At last visit (ever use)

Late-onset SLE 
(N = 62)

Early-onset SLE 
(N = 124)

p value Late-onset SLE 
(N = 62)

Early-onset SLE 
(N = 124)

p1 value p2 
value

Prednisolone

≥ 0.5 mg/kg/day, n (%) 50 (80.6) 92 (74.2) 0.329 56 (90.3) 112 (90.3) 0.972 0.476

IVMP, n (%) 3 (4.8) 4 (3.2) 0.586 5 (8.1) 20 (16.1) 0.107 0.057

Antimalarial drug, n (%) 33 (53.2) 84 (67.7) 0.053 42 (67.7) 106 (85.5) 0.023 0.144

Immunosuppressive drug, n 
(%)

22 (35.5) 32 (25.8) 0.170 38 (61.3) 97 (78.2) 0.044 0.005

Methotrexate, n (%) 3 (4.8) 4 (3.2) 0.586 7 (11.3) 17 (13.7) 0.797 0.574

Azathioprine, n (%) 4 (6.5) 6 (4.8) 0.646 14 (22.6) 63 (50.8) 0.001 0.001

Cyclophosphamide, n (%) 11 (17.7) 19 (15.3) 0.672 18 (29.0) 60 (48.4) 0.028 0.006

Calcineurin inhibitors, n (%) 0 0 2 (3.2) 19 (15.3) 0.039 0.039

Mycophenolate mofetil, n 
(%)

7 (11.3) 4 (3.2) 0.028 14 (22.6) 53 (42.7) 0.026 0.002

p1 value = p value adjusted by disease duration, p2 value = p value adjusted by disease duration and value of baseline variables, IVMP = intravenous pulse 
methylprednisolone, SLE = systemic lupus erythematosus
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higher female to male ratio in the late-onset group when 
compared with early-onset patients. The lower female-to-
male ratio in the late-onset patients might be due partly 
to a lack of estrogenic hormones during the menopausal 
period, as estrogen can trigger the development of SLE in 
susceptible individuals [32].

Despite many studies reporting on the difference in 
clinical manifestations between the late- and early-onset 
SLE patients, information on the initial clinical presen-
tation between the two groups was limited. This study 
found that mucocutaneous, articular and hematologic 
involvements were the common presenting symptoms, 
which was similar to a report from China by Boddaert 
et al., who found that polyarthritis, serositis and malar 
rashes were among the common manifestations in their 
late-onset patients [19]. However, it was difficult to con-
clude that mucocutaneous and articular manifestations 
were more common initial presentations in the late-onset 
patients than in the early-onset patients, as they were 
common clinical manifestations in both age groups.

The duration from first clinical symptoms to SLE diag-
nosis generally took longer in the late-onset patients than 
in the early-onset patients [10, 12, 17, 21, 33]. The diag-
nostic delay in late-onset SLE patients might be related 
partly to SLE being uncommon at ages ≥ 50 years. The 
clinical presentation (e.g., hematologic or cardiopulmo-
nary involvement) might not be seen typically in early-
onset patients, thus causing the physician to search for 

other more common diseases, particularly malignancies, 
that occur in elderly individuals. In this study, no differ-
ence between the two groups was found in the duration 
from first clinical symptoms to diagnosis, which was sim-
ilar to a report by Alonso et al. [31].

The differences in clinical and laboratory manifesta-
tions, disease activity, treatment and outcomes between 
the late- and early-onset SLE patients have been deter-
mined by several groups. Unfortunately, a majority of 
these studies were not controlled but instead compared 
the clinical manifestations directly between late- and 
early-onset patients and mainly compared the cumulative 
clinical manifestations, which showed differences in the 
results. Of those studies in which information on clinical 
manifestations at diagnosis was available, the late-onset 
patients had less mucocutaneous [24, 29, 30, 33], vascu-
litis [30], renal [12, 29, 30], and central nervous system 
involvement [30], less hypocomplementemia [9, 24, 29, 
30], less positive anti-dsDNA [24, 29], and lower mean 
number of ACR classification criteria [9] and SLEDAI-2K 
scores [29] than the early-onset patients.

Regarding cumulative manifestations at the last visit, 
the late-onset SLE patients had lower rates of mucocu-
taneous [10, 12, 17, 19, 21, 23, 33, 34], renal [10, 12, 16, 
17, 19, 23, 33, 34], arthritic [17, 19], neurological [12, 17, 
34] and hematologic involvement, and particularly less 
leukopenia and thrombocytopenia [10, 17, 34]. They also 
had less hypocomplementemia [9, 12, 16, 17, 19, 31], less 
positive anti-dsDNA [17, 31], less positive anti-Smith 
antibody (anti-Sm) [12, 17, 31], and a lower mean num-
ber of ACR classification criteria [9, 12, 19, 21] and SLE-
DAI-2K scores [9, 17]. In contrast, the late-onset patients 
had more Sicca or Sjogren’s symptoms [10, 16, 31] and 
cardiopulmonary involvement [10, 21] than the early-
onset patients.

Among the few controlled studies (Supplementary 
Table 2), Bertoli et al. [13] used data from the LUMINA 
(Lupus in minorities: nature versus nurture) cohort and 
matched the early-onset patients by sex and disease dura-
tion (randomly selected). They found that the late-onset 
patients had more comorbidities (hypertension, hypo-
thyroidism, osteoporosis and arterial thrombosis) and 
higher cardiopulmonary, neurological and renal involve-
ment than the early-onset patients. Disease activity at the 
onset and during the course of the disease was lower in 
the late-onset patients. Another controlled study in Bra-
zil by Applezeller et al. [8] matched sex, ethnicity, dis-
ease duration and SDI scores at diagnosis and found that 
the late-onset patients had a lower prevalence of malar 
rash and articular involvement but a higher prevalence 
of hematologic involvement and anti-dsDNA antibod-
ies. The late-onset group had significantly more comor-
bidities (hypertension). The level of SLE disease activity 
was also lower in late-onset patients. A controlled study 

Table 5  Mortality and causes of death
Variables Late-onset SLE

(N = 62)
Early-onset 
SLE
(N = 124)

p value

Cumulative 
incidence of death, 
n (%)

11 (17.7) 10 (8.1) 0.049

Incidence of death 
rate /100-person 
year (95% CI)

3.2 (1.8–5.8) 1.1 (0.6-2.0) 0.015

Predicted incidence 
of death rate/100-
person year (95% 
CI)a

9.1 (7.0-11.2) 3.2 (0.5–5.8) 0.037

Infection, n (%) 6 (54.5%) 4 (40.0%)

Cardiovascular 
disease, n (%)

1 (9.1%) 1 (10.0%)

Associated with 
SLE + infection, n (%)

3 (27.3%) 2 (20.0%)

Associated with 
SLE + cardiovascular 
disease, n (%)

0 1 (10.0%)

Retroperitoneal 
hematoma, n (%)

1 (9.1%) 0

Unknown, n (%) 0 2 (20.0%)
a = adjusted by comorbidities at diagnosis (hypertension, diabetes mellitus, 
dyslipidemia, chronic kidney disease and cerebrovascular disease), 
SLE = systemic lupus erythematosus
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from Canada by Aljohani et al. [11] matched early-onset 
patients by sex and date of first clinic visit within 5 years 
and found that the late-onset patients had less renal and 
neurological involvement, less abnormal immunologic 
abnormalities, and lower mean number of ACR classifi-
cation criteria and SLEDAI-2K scores but higher comor-
bidities, both at diagnosis and during the last visit, than 
the early-onset patients.

The results from this study were also similar to those 
of previous controlled studies in that the late-onset SLE 
patients were found to have lower levels of mucocutane-
ous, articular and hematologic involvement (leukopenia 
and thrombocytopenia) than early-onset patients, except 
for hemolytic anemia, which was more common at diag-
nosis. Mucocutaneous, renal and hematologic involve-
ment (leukopenia and lymphopenia) were also less 
frequent at the last visit (Supplementary Table 2). How-
ever, after adjusting for disease duration and the baseline 
frequency of each clinical and laboratory manifestation, 
only renal involvement was more prevalence in the early- 
rather than the late-onset patients at the last visit. This 
finding indicates that renal involvement occurred more 
frequently in the early- rather than late-onset patients 
during the follow-up period. This could be reflected by 
the higher mean number of ACR classification criteria in 
the early-onset patients.

The treatment received and outcomes of treatment 
among previous reports also showed different results. 
Several studies, including this one, found that the late-
onset patients received less cumulative treatment with 
antimalarials and immunosuppressive drugs than the 
early-onset patients, which might be explained partly by 
less severe disease (particularly less renal, central nervous 
system and hematologic involvement) among the late-
onset patients [8, 10–12, 16, 17, 19, 23, 33]. Such treat-
ment, which was no different in the study by Mak et al. 
[21] and Sohn et al. [9], might be explained by the organ 
involvement being similar in both groups, which allowed 
these authors to conclude that the late-onset SLE might 
not be as mild as initially believed. However, this could 
not explain why the use of corticosteroids, antimalarials 
and immunosuppressive drugs was not different in the 
study by Bertoli et al. [13], where patients with early-
onset disease had more cardiopulmonary and neuro-
logical involvement but less renal involvement. Another 
possibility might be treating physicians trying to avoid 
using corticosteroids and immunosuppressive drugs in 
late-onset or elderly patients to avoid potential compli-
cations from these medications. Also, the lower rate of 
antimalarials used in the late-onset patients might be 
because the treating physicians were afraid of the pos-
sible previously degenerative retinal alteration and higher 
risk of antimalarial retinopathy in this group of patients. 
Unfortunately, there were no data to support this.

The results from the aforementioned studies, includ-
ing those in controlled studies and this study, indicated 
that although there were some differences in the clini-
cal manifestations at diagnosis and during the follow-
up visits between the late- and early-onset SLE patients, 
the former group seemed to have milder disease when 
determined by less internal organ involvement, lower 
mean number of ACR classification criteria and less SLE 
disease activity, as well as less treatment received, par-
ticularly with the use of corticosteroids and immunosup-
pressive drugs.

The higher level of damage (SDI scores) observed in the 
late-onset group than in the early-onset SLE patients in 
this study was also similar to that previously reported [8, 
11, 13, 17] but was inconsistent to the results reported 
by Lanani et al. [12] and Sohn et al. [9]. The higher level 
of damage observed in the late-onset patients could not 
be explained solely by the treatment received, as these 
patients usually received fewer corticosteroids, antima-
larials and immunosuppressive drugs, which are medica-
tions that can cause damage according to the SDI items. 
However, this difference could be related to underlying 
comorbidities that could contribute to damage. This was 
confirmed by the current study, as although the SDI was 
significantly higher in the late-onset group, the difference 
disappeared after adjusting for the baseline comorbidity 
condition.

The higher mortality rate observed in the late-onset 
patients in this study was not unexpected and was consis-
tent with many previous reports [9, 10, 13, 16, 19, 23, 31]. 
Both SLE-related and non-SLE-related causes (particu-
larly infection) were among the common causes of death 
in SLE patients in both groups. This study found that 
infection was the major cause of death in both the late- 
and early-onset patients. Cancer, cardiovascular diseases, 
and infections were among the major causes of death 
in the late-onset patients in other studies [8, 13, 16, 19, 
31]. A study by Budhoo et al. [34] found no difference in 
mortality rate among the late- and early-onset patients; 
however, the median duration of their 4-year study might 
not be long enough to identify the difference in mortal-
ity between the two groups. It is interesting that although 
the study by Sohn et al. [9] reported a higher mortality 
rate in the late-onset patients, it was not different from 
that in the general population. Furthermore, SLE-related 
death was the major cause of death in the late-onset SLE 
patients. Interestingly, a meta-analysis found that the 
mortality rate in SLE patients had decreased globally dur-
ing the past 50 years [35]. This improvement was more 
likely a result of more advanced diagnosis, better medical 
care, more aggressive treatment to control the disease, 
use of less toxic therapies, and early awareness of SLE 
among physicians and patients. Unfortunately, despite 
improvement in the mortality rate, renal involvement, 
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cardiovascular disease and infections were among the 
major factors that contributed to death [36].

This study had some limitations. A large number of 
patients were excluded, particularly early-onset patients; 
therefore, the remaining patients may not represent the 
entire group in the determination of outcome measures. 
Those exclusions were made to ensure that the late- and 
early-onset patients were matched properly. However, 
the remaining number of patients in this study was suf-
ficient for statistical power, and it was comparable to or 
even larger than some previous controlled studies [8, 11, 
13]. The available data were collected from the cohort; 
thus, some clinical parameters and laboratory findings 
might be missing or not recorded. However, medical 
records with ≥ 25% missing data were excluded, which 
could strengthen the data in this study. Immunological 
laboratory investigations, including anti-Sm, anti-ribo-
nucleoprotein, anti-cardiolipin, anti-Ro antigen, anti-
La antigen, and anti-β2 glycoprotein-1 antibodies, were 
not routinely available at this institution, and they were 
costly. This could lead to some missing diagnosis when 
these antibodies were required to support it. However, 
due to the low prevalence of these antibodies, when com-
pared to anti-nuclear antibodies (ANA) and anti-dsDNA, 
missing or errors in the diagnosis would be minimal. Sex 
was not completely matched between the late- and early-
onset patients, but the non-matched cases accounted 
for less than 5% of the sample, which should not make a 
significant difference in statistical analysis. Additionally, 
this study used the mSLEDAI-2K instead of the original 
SLEDAI-2K instrument in the assessment of SLE disease 
activity. However, the mSLEDAI-2K has been shown 
to have a very strong correlation with the original SLE-
DAI-2K [27]. Therefore, the use of mSLEDAI-2K in the 
assessment of SLE disease activity between the late- and 
early-onset patients would not lead to significant differ-
ences between the two groups; however, the results of the 
current study could not be compared with studies using 
the original SLEDAI-2K instrument. In addition, the 
duration of follow-up was significantly different between 
the late- and early-onset patients, but the outcome in this 
study was adjusted for disease duration, which should 
improve the results of the statistical analysis. Last, this 
study included only Thai patients. Therefore, we cannot 
extrapolate the results to other ethnic groups.

Despite several limitations, this study had some 
strengths. It included cases that were diagnosed with SLE 
only at this institution. This ensured that the diagnosis 
was correct, and the data were collected properly from 
the beginning of the disease. The early-onset patients 
were matched by sex and year at diagnosis with the late-
onset patients to ensure that both groups received similar 
medical treatment by treating physicians. As the period 
of the study progressed, with better understanding of 

management and care of the SLE patients, as well as 
advanced medical support, better outcomes resulted for 
the patients [35]. Thus, properly matched sex and year at 
diagnosis in this study avoided selection and treatment 
bias that could directly affect the outcomes, which could 
be the main strength of this study.

Conclusions
This sex- and year at diagnosis-matched controlled 
study found that late-onset SLE patients had some clini-
cal differences from early-onset patients. The late-onset 
patients tended to have less SLE disease activity and a 
lower level of disease severity based on organ involve-
ment and treatment received. The significant differences 
in many clinical parameters observed at diagnosis and 
during follow-up diminished after correction for the fre-
quency of organ involvement at the baseline visit, except 
for renal involvement; this result indicated that only renal 
involvement occurred more frequently in the early-onset 
patients during the follow-up period. The higher damage 
score observed in the late-onset patients was due mainly 
to the higher prevalence of comorbidities at disease 
onset. The mortality rate in the late-onset patients was 
higher than that in the early-onset patients. Infection was 
the major cause of death in both groups.
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