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Abstract The aim of this study is to explore the survival rate
and risk factors of mortality in patients with late-onset sys-
temic lupus erythematosus (SLE) in a large cohort. Clinical
presentations, disease activity, organ damage scores, autoan-
tibody profile, and mortality data were obtained retrospective-
ly from late-onset SLE patients (onset age >50 years)
diagnosed between 1995 and 2009. The risk factors of organ
damage were evaluated by the chi-square test and logistic
regression. The cumulative rate of survival was calculated
by Kaplan—-Meier method, and factors predictive of mortality
were studied by Cox proportion hazard regression model. A
total of 158 patients (132 female and 26 male) were studied.
The average onset age was 58.66+6.38 years and mean dis-
ease duration was 63.85+48.17 months. One hundred and
four patients had organ damage at the time of data analysis.
Hematological system and kidney involvement were most
common. Central nervous system involvement was relatively
rare. In univariate logistic analysis, associations were found
between SLE disease activity index (SLEDAI) at diagnosis
(OR=1.133, P=0.001); renal involvement (OR=2.441, P=
0.009) and edema (OR=2.812, P=0.003) were associated

H. Lin - C.-y. Tan * Y.-h. Li - F.-x. Li* D.-h. Deng - B. Yan -
Y. Liu - Y. Zhao (D<)

Department of Rheumatology and Immunology,

West China Hospital, Sichuan University,

37# Guoxue Xiang,

610041, Chengdu, Sichuan Province, China

e-mail: zhao.y1977@hotmail.com

J. C.-C. Wei

Division of Allergy, Immunology and Rheumatology;
Institute of Medicine, Chung Shan Medical University,
Taichung, Taiwan

Y.-y. Liu

Department of Health Statistics,

West China School of Public Health, Sichuan University,
610041, Chengdu, Sichuan Province, China

with organ damage. And SLEDAI at diagnosis (OR=1.103,
P=0.034) was independent factor for organ damage in multi-
variate logistic regression. During the follow-up, 64 patients
(51 female and 13 male) died. Five-, 10-, and 15-year survival
rates were 80.4, 56.5, and 31.7 %, respectively. Median sur-
vival time was 123 months. The analysis of Cox proportion
hazard regression model showed that age at disease onset
(OR=1.069, P=0.002), compliance of medical care (OR=
3.282, P=0.001), and SLEDATI at diagnosis (OR=1.091, P=
0.003) were independent risk factors of mortality. Late-onset
SLE has a poor long-term prognosis. Infection is the major
cause of death in patients with late-onset lupus. Disease ac-
tivity, medical care, and onset age are strongly related to death
of late-onset SLE.

Keywords Cox proportion hazard regression - Late-onset -
Risk factor - Survival analysis - Systemic lupus
erythematosus

Introduction

Systemic lupus erythematosus (SLE) is a chronic, multisys-
tem, autoimmune disorder. SLE can occur in any age, though
it usually affects childbearing women and declines after men-
opause. It has a broad spectrum of clinical features, laboratory
manifestations, and a variable disease course. As a life-long
disease, SLE is commonly relapsing, with periods of remis-
sion between the flares. Age of onset is an important factor
influencing its clinical presentation, course, and prognosis
[1, 2]. In the last decades, several studies have carried out in
early- and late-onset SLE patients to detect differences of the
characteristic clinical and serological features [3—6].
Arguments on whether late-onset SLE has a benign condi-
tion persist for a long time. More insidious onset and less
severe disease course have been concluded for late-onset SLE
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in a meta-analysis [7]. In more recent studies, however, poor
prognosis and more organ damage were found in late-onset
patients, noting that late-onset SLE may be have a comparable
worsen course, with different manifestations [4—6].

As a consequence of improvement in treatment, a better
prognosis and increased long-time survival rate have been
found in all cases of SLE. Significant variation in the progno-
sis of patients with SLE could be related to different genetic
background, disease activity, organ damage, and therapy effi-
ciency [8, 9]. The overall survival analyses have been con-
ducted in different countries and ethnic groups [10-12].

Data on the outcome and predictors of mortality in late-
onset SLE patients, however, are limited and confined to
small numbers of patients. In this paper, we retrospectively
observed a large cohort of late-onset SLE patients and
performed survival analysis to examine the independent
factors influencing outcome of late-onset SLE.

Methods
Patients

From January 1995 to December 2009, we followed 158
patients with SLE who were diagnosed at or over the age of
50 years. The study had been approved by West China
Hospital Ethics Committee and informed consent according
to the Declaration of Helsinki was obtained. Four patients,
in this cohort of 158 patients, diagnosed before 1995 in
other hospitals and follow-up after 1995 in our center were
also included. Drug-induced lupus and pure cutaneous lupus
with no systemic features were excluded. All of 158 patients
have fulfilled at least four of the 1982 American College of
Rheumatology (ACR) revised criteria for SLE [13]. The
following data were collected retrospectively at first presen-
tation: sex, clinical features, disease activity scores, labora-
tory tests, comorbidities, and complications. The patients
were followed up every 1 to 3 months for active stage and
3 to 6 months for inactive stage. Disease activity scores,
organ damage, laboratory tests, mortality data, comorbid-
ities, and complications were recorded during the disease
course of patients.

Clinical features included disease duration (period from
disease diagnosed to last visit or death), diagnosis duration
(length of time from disease onset to disease being diagnosed),
and disease onset age (age at first symptom). Therapeutic
variables included exposure to high-dose glucocorticoid at
first diagnosed (pulse therapy or oral prednisone >1 mg/kg
day), immunosuppressive agents treatment (taken methotrex-
ate, mycophenolate mofetil, cyclophosphamide, azathioprine,
or combination), and medication compliance.

Disease activity was evaluated by SLE disease activity
index (SLEDALI) [14] at first presentation and subsequent
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visits. Organs damage were assessed by Systemic Lupus
International Collaborating Clinics/American College of
Rheumatology (SLICC/ACR) damage index [15] at the first
visit, and then it was scored yearly. The cumulative damage
scores were calculated at the end of the study for each
patient. Alternatively, the cumulative damage scores were
used for analysis before death, for the patients who died
during the follow-up period.

Laboratory tests, such as blood and urine routine test,
liver and kidney functions, complements (low complements
defined as C3 and/or C4 decreased at least 6 months or
persistently decreasing until death) were measured regularly
at every visit. The features of autoantibodies, such as anti-
nuclear antibody (ANA, indirect immunofluorescence using
the Hep-2 cells), anti-double-stranded DNA (anti-dsDNA,
immunofluorescence against Crithidia luciliae), and extract-
able nuclear antigens (ENA, anti-Sm, anti-UIRNP, anti-
SSA, anti-SSB, and anti-Rib) were determined.

Comorbidities and complications including hypertension,
diabetes mellitus (physician-based diagnosis and/or requiring
medical intervention), chronic renal failure, infection (has a
pathogenic or radiological evidence and be submitted to inpa-
tient because of infection), edema (pitting edema and/or seros-
itis), hypoproteinemia, and hyperglobulinemia were observed.

Statistical analysis

Statistical package for social science (SPSS) version 13.0
was employed to analyze data. Quantitative variables in-
cluding disease duration, diagnosis duration, disease onset
age, disease activity, SLICC score were expressed as mean +
SD. Dichotomous variables, such as sex, laboratory tests,
therapeutic and medical care, comorbidities, and complica-
tions were showed as number (percentage). Independent ¢
test was performed to compare the means of continuous
variable. Mann—Whitney U test was used, when normal
distribution or equal variance could not be assumed. Uni-
variate and multivariate analysis of risk factors of organ
damage were evaluated by the chi-square test and logistic
regression, respectively. The cumulative rate of survival was
calculated by Kaplan—Meier method. Variables including
prevalence of clinical presentation and laboratory tests, dis-
ease duration, diagnosis duration, disease onset age, thera-
peutic variables, cumulative of organ involvement at last
visit, disease activity at diagnosis, as well as medical care
were entered into model. Death was the dependent variable.
The probability curves of survival were calculated according
to the Kaplan—-Meier method and compared by the log rank
test. Odds ratio (OR) with 95 % confidence interval (CI) was
calculated. Variables with significance level of P value<0.1 in
univariate analysis were selected for multivariate analysis.
Independent risk factors for mortality and OR with 95 % CI
were examined by multivariate analysis using Cox
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proportional hazard model. A P value of <0.05 (two sides)
was considered significance.

Results

From January 1995 to December 2009, 158 patients, 132
female cases (83.5 %) and 26 male cases (16.5 %), were
included into this analysis. Overall, SLE was diagnosed at or
after 50 years and the average onset age was 58.66+6.38 years.
The patients were diagnosed 12.96+19.82 months after first
presentation with a range of 0.2—-168 months. Mean disease
duration was 63.85+48.17 months (range 0.8-311). On aver-
age, SLEDALI score at first diagnosis was 12.32+5.56 (range
2-28), 66.6 % patients with active disease nearly twice as
common as patients with no activity (33.5 %). SLICC score
was 1.16+1.12 (range 0-5) at first visit. The cumulative organ
damage score at last visit was 1.65+1.17 and the median score
was 2. Fifty-four (34.18 %) patients were without any organ
damage during the course of disease.

Table 1 shows organ system damage, comorbidity, com-
plications, autoantibody profiles, disease activity, and
SLICC score of 158 late-onset SLE patients at first visit
and the prevalence of clinical manifestations. In our data,
hematological system and kidney involvement were most
common in late-onset SLE patients. In patients with hema-
tological involvement, about 48.5 % patients had significant
leukopenia, and 25.8 % patients had thrombocytopenia.
Nearly 12.4 % of the patients presented as pancytopenia.

There were 90 patients with criteria of lupus nephritis.
Approximately, 83.5 % of these patients had urine protein
over 0.5 g/24 h and 34 % presented cellular casts. Sixty-
three patients developed chronic renal failure during the
follow-up. Articular involvement was also frequent, but
central nervous system (CNS) affection was relatively rare
(four CNS involvement and one psychosis). About 65.82 %
(n=104) patients had organ damage distributing in different
organs at the time of data analysis. Average SLICC score for
those who had damage was 1.77+0.92, 21 (13.3 %) patients
having a score of 3 or more, and the median score was 2. No
significance in damage score was found between female and
male patients (Mann—Whitney U test, P=0.918).

ANA and anti-ENA were measured at diagnosis and were
not routinely repeated. Complements level for C3 and C4
were determined every 3—6 months. Profiles of autoantibodies
and complements at diagnosis and follow-up were shown in
Table 1. ANA positive was observed in all of the patients.
Fifty four patients were anti-dsDNA positive, anti-Sm anti-
body was detected in 19.6 %, anti-SSA antibody in 41.1 %,
anti-SSB antibody in 19.0 %, anti-Rib antibody in 9.5 %, anti-
UIRNP antibody in 26.0 %, and anti-ACA antibody in 2.53 %
of the SLE patients, respectively. There were 75.3 % patients
presenting with persistent low complement levels.

In order to study the predictive factors for organ damage,
univariate and multivariate analysis were performed. As
shown in Table 2, SLEDAI at diagnosis, renal disorder
and edema were associated with damage. Logistic regres-
sion with damage as outcome and clinical features, autoanti-
bodies and treatment as the predictor variables showed that
SLEDAI [OR=1.103 (95 % CI 1.008-1.208), B=0.117,
SE=0.049, P=0.034] was independent factors of organ
damage.

Table 1 Clinical manifestations of our late-onset SLE patients at
disease presentation and the prevalence of various clinical presenta-
tions (n=158)

Presentations Number of patients

At presentation Prevalence of

n (%) various clinical
presentations 7 (%)

Organ system involvement

Skin-mucous 43 (27.2) 52 (32.9)
Articular 71 (44.9) 84 (53.2)
Neuro-psychical 1 (0.6) 5@3.2)
Renal 82 (51.9) 90 (57.0)
Hematologic 85 (53.8) 97 (61.4)
Pulmonary 6 (3.7) 16 (10.1)
Cardiovascular 24 (15.2) 39 (24.7)
Comorbidities or complications

Hypertension 26 (16.5) 38 (24.1)
Diabetes mellitus 4 (2.5) 8 (5.1)
Chronic renal failure 22 (13.9) 63 (39.9)
Infection 16 (10.1) 53 (33.5)
Edema 39 (24.7) 96 (60.8)
Hypoproteinemia 15 (9.5) 82 (51.9)
Hyperglobulinemia 41 (25.9) 49 (31.0)
Autoantibodies and complements

ANA 158 (100) 158 (100)
Anti-dsDNA 54 (34.2) 54 (34.2)
Anti-Sm 30 (19.0) 31 (19.6)
Anti-SSA 51(32.3) 65 (41.1)
Anti-SSB 25 (15.8) 30 (19.0)
Anti-Rib 15 (9.5) 15 (9.5)
Anti-UIRNP 40 (25.3) 41 (26)
Anti-ACA 4 (2.53) 4(2.53)
Low complements 98 (62.0) 119 (75.3)
Disease activity and damage score

SLEDAT* 12.32+£5.56 10.33+4.81
SLICC score* 1.16+1.12 1.65+1.17

Distributions of clinical manifestations are given as (%)

ANA antinuclear antibodies, dsDNA double-stranded DNA, Sm Smith,
SSA/SSB Sjogren’s syndrome A and B, RNP ribonucleoprotein, 4CA
anticardiolipin antibodies

2 The values were shown as mean + SD
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Table 2 Univariate analysis of predictors for organ damage in 158
late-onset SLE

Patient with OR 95 % CI P value
damage (%)
N=104
SLEDALI at NA 1.133 1.056-1.215 0.001
diagnosis
Renal disease 67 (64.4 %)  2.441 1.246-4.781 0.009
Edema 72 (69.2 %)  2.812 1.426-5.548 0.003

About 25.3 % patients (n=40) were treated with high-
dose prednisone or pulse therapy with methylprednisolone
at initial diagnosis. In the follow-up period, 36.1 % patients
were treated with at least one immunosuppressive agent,
such as azathioprine, cyclophosphamide, or mycophenolate
mofetil. Incompliant medical care, which defined as stop-
ping therapy without advices or seeing physicians irregular-
ly, was found in 102 (64.6 %) patients. During the follow-up
of 14 years, 64 patients died, of them 51 were female
(79.7 %) and 13 were male (20.3 %). The cause of death
were infection (22 cases), heart failure (ten cases), renal
failure (18 cases), myocardial infarction (four cases), pul-
monary disease (six cases), and unknown reasons (four
cases). The cumulative survival was analyzed by the
Kaplan—-Meier method. As shown in Fig. 1, the 5-, 10-,
and 15-year survival rates were 80.4, 56.5, and 31.7 %,
respectively. Median survival time was 123 months.

Risk factors of mortality were achieved by univariate (log
rank test) and multivariate analysis (Cox regression). Demo-
graphic data, clinical features, such as onset age, diagnosis
duration, and the prevalence of various clinical presentations
were involved as variables. Univariate analysis demonstrated
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Fig. 1 Cumulative probability of survival in our cohort of late-onset
SLE patient (n=158)
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that male gender, higher SLEDALI at diagnosis, higher age of
onset, incompliant medical care, infections, pulmonary in-
volvement, and chronic renal failure were independent factors
for poor survival of late-onset SLE patients, shown in Table 3
and Fig. 2. Hypoproteinemia (P=0.073) and low complement
levels (P=0.091) may also be related to mortality of late-onset
SLE, but no significance were found in univariate analysis.
Cox proportion hazard regression model was performed as
“enter” method to determine the independent predictors of
mortality in multivariate model. The results showed that
higher age at disease onset, incompliant medical care, and
higher SLEDALI at diagnosis were independent risk factors of
death, shown in Table 4.

Discussion

This is a retrospective study of the long-term survival and
prognostic factors of Chinese patients with late-onset SLE.
Although the exact definition of late-onset SLE has not been
given yet, cut-off age of 50 years at disease onset is commonly
accepted [3]. One hundred and fifty-eight late-onset patients
(onset over 50 years of age) were included into this study.

Several previous studies have suggested that late-onset
SLE patients differ from early-onset patients in clinical
presentation, organ damage, severity of disease, and prog-
nosis [1, 3-6, 16, 17]. In this study, we focused on the
survival and prognostic indicators in a rather large popula-
tion of late-onset SLE.

Long-term survival rates of SLE have been improved in the
last decades. The overall cumulative probability of survival at
5, 10, and 15 years after diagnosis of SLE were 80-94, 77-83,
and 75-80 %, respectively [12, 18]. Compared to early-onset
lupus, with survival rates of 84 % at 5 years, 71 % at 10 years,
and 59 % at 15 years, worse rates of 66, 44, and 44 %, were
found in western and oriental populations in the late-onset
SLE group [3, 18]. In accordance with observation of southern
Chinese patients [18], we demonstrated that, in our study, the

Table 3 Univariate analysis of survival in late-onset SLE

Total Death  OR 95 % CI P value
Male 26 13 2.005 1.080-3.724  0.028
SLEDALI at NS NS 1.907  1.050-1.146  <0.001
diagnosis
Onset age NS NS 1.065 1.024-1.107  0.001
Incompliant 102 53 3.840 1.991-7.404  <0.001
medical care
Infection 53 25 1.725  1.029-2.891  0.038
Pulmonary 16 9 2.193  1.072-4.488  0.032
involvement
Chronic renal 63 35 1.813  1.103-2.982  0.019
failure
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Table 4 Multivariate analysis of survival in late-onset SLE

B SE OR 95 % CI P value
Onset age 0.059 0.026 1.069 1.026-1.114 0.002
Incompliant 2.37 0.475 3282  1.643-6.555 0.001
medical care
SLEDALI at 0.11 0.034 1.091 1.030-1.155 0.003
diagnosis

Calculations were done using multivariable-adjusted Cox regression

5-, 10-, and 15-year survival rates were about 80.4, 56.5, and
31.7 %. For univariate analysis, we found that sex, disease
activity, age of onset of SLE, infection, medical care, and
pulmonary and renal damage were related to the outcome of
late-onset of SLE. However, in multivariate model, age of
onset, incompliant medical care, and disease activity, but not
organ damage, were independent predictors of mortality.

Disease activity and organ damage are important deter-
minants of survival in patients with SLE [19-21]. Our data
showed that disease activity at diagnosis is an independent
risk factor of death in patients with late-onset SLE, no
matter if univariate or multivariate analysis were used. Stud-
ies comparing disease activity and patterns of organ damage
in early- and late-onset SLE have well been documented.
Late-onset SLE was so far considered as a benign disease
due to relatively lower SLEDALI score in contrast to patients
with SLE beginning in the younger age [22—24]. But Lalani
and colleagues [6] recently reported that disease activity was
significantly higher in late-onset lupus patients. The differ-
ences between individual studies can be explained by the
small size of patients, varying definitions of age for late-
onset lupus, ethnic differences, and methods for collecting
data [22]. Although the arguments on whether SLEDAI
score is lower in late-onset patients with SLE will be con-
tinued, it is generally accepted that disease activity is closely
related to prognosis of SLE.

Major organ damage, particularly CNS and renal in-
volvement, have long been identified as markers of poor
prognosis [25]. CNS disease or renal involvement contrib-
uted to survival of SLE patients in prospective and retro-
spective studies, respectively. Unexpectedly, however, in
our results organ damage was not a risk factor for poor
outcomes in late-onset SLE patients. More frequent neuro-
logical complications and lower occurrence of nephritis was
observed in late-onset SLE by Bertoli and colleagues [4]. In
contrast, Mok and colleagues [18] showed that renal and
hematological system involvement was common in late-
onset SLE patients and no significant differences in the
prevalence of major organ disease were found among
young- and late-onset patients. A cross-sectional study in a
large cohort suggested that the prevalence of renal and
neurologic disease were less frequent in late-onset than
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young-onset SLE patients [6]. In our study, renal involve-
ment was common in late-onset lupus and was shown to be
a predictor for damage in a logistic regression analysis.
Interestingly, chronic renal failure is a univariate predictor
of mortality in our study, but not renal disorder. One inter-
pretation is that before end-stage renal disease, most patients
with renal disorders will respond well to treatment, other-
wise the efficiency would attenuate in the case of chronic
renal failure.

Although it has been reported that increasing age strongly
predicts poor outcome in SLE patients [26, 27], little data
support this notion in late-onset SLE. On the basis of our
results, age of onset is confirmed as a predictor of poor
prognosis in multivariate analysis. As discussed above,
studies on the differences of disease activity and organ
damage between early- and late-onset SLE have shown
inconsistent results. Factors not directly related to SLE have
been described being associated with the outcome of SLE
[28]. Thus, with increasing age, the prevalence of compli-
cations and comorbidities, such as cardiovascular disease,
diabetes mellitus, and infections, which maybe not related to
SLE itself, gradually increase.

It is known that treatment is a critical factor for survival of
patients with SLE. The aim of treatment is controlling symp-
toms by glucocorticoid and immunosuppressive agents and
obtaining long-term remission. The treatment strategies often
depend on the severity of disease and organ involvement.
Unfortunately, comorbidities and concomitant therapies often
limit the option for late-onset SLE treatment. As a result of
this, high-dose corticosteroid treatment, contributing to organ
damage in both adult- and childhood-onset SLE patients pre-
viously [29, 30], may not be suitable for late-onset SLE.
Differing from adult-onset SLE, our study demonstrated that
incompliant medical care, instead of high dose of glucocorti-
coid and immunosuppressive agents therapy, was an indepen-
dent predictor of mortality. It has been emphasized that proper
education about lifestyle is an important element in the treat-
ment of SLE. For acquiring better treatment response and
improved survival rate, correct patient education and medical
instruction may be indispensable.

This study concentrated on survival analysis and pre-
dictors to prognosis of late-onset SLE patients, so, there
are no data on early-onset SLE. As many publications
reported the differences between early- and late-onset
lupus, it seems that determining contributors to progno-
sis of late-onset SLE only may be attractive. Another
limitation of our study is that clinical features were
included in analyses independent of their cause. Though
it is unavoidable, non-lupus-related comorbid conditions
and complications may influence the analysis. At last,
the findings may not be applicable to other races and
populations, in particular non-Asian, due to several dif-
ferences between SLE prognosis and social culture.
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In conclusion, this is the first study on survival
analysis and outcome prediction of late-onset SLE
patients. Our results strongly suggest that late-onset
SLE has a poor prognosis. Hematological system and
renal involvement are very common in our cohort. Dis-
ease activity, edema, and renal disease contribute to
organ damage. Infection is the primary cause of death
in late-onset SLE. Age of onset, disease activity, and
incompliant medical care are independent factors for
mortality. Strategies to reduce disease activity and better
medical care may be effective in improving outcome of
late-onset lupus.
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