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> This study aims (i) to describe the mortality rates and primary 

causes of death among individuals with Systemic Lupus 

Erythematosus (SLE) and (ii) to evaluate the prognostic factors 

influencing mortality.

Mortality Rates and Causes of Death Among Patients 

With Systemic Lupus Erythematosus – The FORWARD

Lupus Registry

Variables Overall 

(N= 1,991)

Female 

(N=1,872)

Male 

(N=119)

Age, Mean (SD) 50.7 (13.6) 49.9 (13.5) 54.9 (14)

BMI, Mean (SD) 28.6 (7.6) 28.7 (7.7) 28.1 (6.2)

Disease duration, Mean (SD) 14.4 (11) 14.4 (11) 13.7 (10.2)

Total annual income (1,000 USD), 

Median (IQR)

45.0 (25.0, 85.0) 45.0(25.0, 85.0) 55.00 (35.0, 75.0)

Education years, Median (IQR) 14.0 (12.0, 16.0) 14.0 (12.0, 16.0) 14.0 (12.0, 16.0)

Ethnicity (N=1,654)

White 1213 (73.3%) 1133 (72,8%) 80 (81.6%)

Black 253 (15.3%) 244 (15.7%) 9 (9.2%)

Hispanic 103 (6.2%) 97 (6.2%) 6 (6.1%)

Other 85 (5.1%) 82 (5.3%) 3 (3.1%)

Marital status (N=1,449)

Never married 292 (15.6%) 278 (15.7%) 14 (12.7%)

Married 1157 (61.6%) 1075 (60.8%) 82 (74.5%)

Divorced, separated or 

widowed

428 (22.8%) 414 (23.4%) 14 (12.7%)

Insurance type (N=1,991)

Private 979 (49.2%) 936 (50.0%) 43 (36.1%)

Medicare 751 (37.7%) 690 (36.9%) 61 (51.3%)

Medicaid 199 (10.0%) 187 (10.0%) 12 (10.1%)

No insurance 62 (3.1%) 59 (3.2%) 3 (2.5%)

Smoking status (N=1,842)

Current smoker 230 (12.5%) 214 (12.3%) 16 (14.8%)

Never 1064 (57.8%) 1017 (58.7%) 47 (43.5%)

In the past 548 (29.8%) 503 (29.0%) 45 (41.7%)

> 1,991 SLE patients were included in the study. The median number of 

biannual surveys taken by the participants was 9.88, indicating 

approximately 5 years of follow-up.1,870 (94%) were female. Mean 

age at first survey was 50.2 years. Majority were White (73.3%), with 

private insurance (49.2%) or with Medicare (37.7%). The most 

prevalent comorbidities were high blood pressure (61%), depression 

(53.5%), and ulcer and other stomach problems (50.8%).
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> Despite improvements in SLE survival, significant disparities remain—

particularly higher mortality among men and Black individuals. 

> This study also found that cardiovascular disease is now the leading cause of 

SLE-related death, reflecting a shift away from infectious diseases

> These findings highlight the need for targeted research and interventions to 

ease the burden of SLE in high-risk groups and improve long-term outcomes.

DOWNLOAD THE 

DIGITAL VERSION!

Table 1. Sociodemographic Characteristics at Baseline

Figure 1. Kaplan-Meier Survival Curves of SLE Patients from Symptom 

Onset, Stratified by Sex

> This study used the FORWARD Lupus Registry (FLR), a US registry study, from 1999–2020. Patients were required to have at least 1 biannual FLR survey 

completed, with MD-confirmed SLE, and response to age and sex.

> Mortality was confirmed through the U.S. National Death Index-matched data records. 

> Standardized mortality ratios (SMRs) were computed by comparing the observed deaths in the SLE cohort to the deaths in the general U.S. population, 

standardized by sex, ethnicity, and age-specific mortality rates. Mortality data were obtained from the Centers for Disease Control and Prevention (CDC) for 

the duration of the study period.

> Kaplan-Meier survival curves were used to estimate the survival time from symptom onset, stratified by sex. 

> Multivariable Cox Proportional Hazards regression models were fitted for each candidate variable (Table 2), then using back ward selection based on 

bootstrapped samples to assess to assess the association with all cause mortality.

> Among 1,991 SLE patients, 384 died (19.3%). The overall mortality rate was 253 deaths per 1,000 person-years. Leading underlying causes of death 

were circulatory system (26%), other causes (21.9%), infections (14.6%) and SLE-related complications (14.3%). 

Group SMR [95%CI]

Overall 2.92 2.60 – 3.30

Sex

Female 2.91 2.57 – 3.30

Male 3.02 2.11 – 4.32

Ethnicity

Black 3.37 2.55 – 4.46

White 2.85 2.50 – 3.23

> Fifteen-year survival from symptom onset was 94% for females and 86% 

for males. Median survival was longer for females (44.7 vs. 30.9 years). 

> Variables retained in over 85% 

of 1,000 bootstrap iterations 

were disease duration (100%), 

HAQ score (98.7%), 

comorbidity index (86.6%), 

and biologics use (85.8%).

Table 3. SMRs for SLE patients 

by Sex and Ethnicity
Table 2. Risk of mortality by a 

multivariate Cox regression model 

Variables

Adjusted 

HR [95%CI]

Age (years) 1.01 0.99 1.02

Sex (Male vs Female) 1.41 0.84 2.35

Ethnicity (Black vs White) 1.07 0.7 1.65

Ethnicity (Hispanic vs White) 1.12 0.6 2.1

Ethnicity (Other vs White) 1.72 0.95 3.09

Comorbidity index 1.11 1.02 1.2

Disease duration (years) 0.7 0.68 0.72

BMI 0.98 0.96 1

Smoking status (Current vs Never) 1.09 0.66 1.8

Smoking status (In the past vs 

Never) 1.43 1.04 1.97

Marital status (Married vs Never 

married) 0.89 0.57 1.39

Marital status (Divorced or 

separated vs Never married) 0.78 0.47 1.29

Marital status (Widowed vs Never 

married) 1.73 0.95 3.18

Education level (years) 0.96 0.92 1

HAQ 1.63 1.29 2.07

Prednisone (yes vs no) 1.45 1.03 2.03

Any opioid (yes vs no) 1.54 1.03 2.31

Immunomodulators (yes vs no) 1.37 0.87 2.15

Biologic (yes vs no) 0.53 0.34 0.82


	Slide 1: Mortality Rates and Causes of Death Among Patients With Systemic Lupus Erythematosus – The FORWARD Lupus Registry

