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Abstract

Objective. Patients with SLE have increased morbidity and premature mortality. Whether this mortality

gap has improved in recent years, as in RA, is unknown.

Methods. We conducted a population-based cohort study using a medical records database represen-

tative of the general population of the UK. We identified incident SLE cases and matched non-SLE con-

trols between 1999 and 2014, divided into two subgroups based on year of SLE diagnosis, forming the

early cohort (1999�2006) and late cohort (2007�14). We compared the mortality rates and hazard ratios,

adjusting for potential confounders.

Results. We identified 1470 and 1666 incident SLE cases in the early and late cohorts, respectively.

In both cohorts, SLE patients had similar levels of excess mortality compared with their matched com-

parators [15.9 vs 7.9 deaths/1000 person-years (PY) in the early cohort and 13.8 vs 7.0 deaths/1000 PY in

the late cohort]. The corresponding mortality hazard ratios were 2.15 (95% CI 1.63, 2.83) and 2.12 (95%

CI 1.61, 2.80) in the early and late cohorts, respectively (P-value for interaction = 0.95). The absolute

mortality differences were 8.0 (95% CI 4.3, 11.8) and 6.8 (95% CI 3.5, 10.0) deaths/1000 PY, respectively

(P-value for interaction = 0.61).

Conclusion. This general population�based cohort study suggests that excess mortality has not improved

among SLE patients in recent years, remaining greater than double that of comparators, unlike RA during

the same period. This highlights a critical unmet need for the development of new therapeutic agents and

improved management strategies for SLE and its comorbidities.
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Rheumatology key messages

. The premature mortality gap in SLE patients has not closed over a recent 16-year period.

. SLE patients continue to have nearly double the premature mortality risk of their peers.

. This highlights a critical unmet need for improved management of SLE, including new treatments.

Introduction

Patients with SLE have a wide range of morbidities and

premature mortality [1�7]. With treatment advances

largely occurring before the new millennium, a large inter-

national multicentre SLE cohort study found a standar-

dized mortality ratio decline of 60% from the 1970s to

1990s [7]. However, it remains unknown whether this

trend in mortality improvement has continued into the

new millennium.

Recently it was found that the mortality gap in RA, an-

other protean systemic autoimmune disease associated

with premature mortality, has closed substantially in the

post-biologic era [8]. For example, RA cases diagnosed

between 1999 and 2006 had a 56% increased risk of
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death compared with those without RA, whereas those

diagnosed between 2007 and 2014 had a 29% increased

risk of death [9]. This mortality reduction is likely due to

significant improvements in RA care (e.g. the availability of

highly effective biologic therapies and improved manage-

ment strategies) and perhaps improved comorbidity man-

agement [10�12]. The past decade has seen a multitude

of drug therapies in development for lupus. However, only

one new medication has been recently approved by the

US Food and Drug Administration (FDA) for SLE. Given

the lack of major breakthroughs in SLE care to date,

unlike in RA, the mortality gap in SLE may not have

closed further in the new millennium.

To examine this key issue we conducted a population-

based cohort study to investigate the secular trend of all-

cause mortality among patients with SLE over the same

period as the recent study in RA (1999�2014) in the same

general population database [9]. As overall mortality in the

UK has improved substantially over the past decades, it

was important to incorporate this background mortality

improvement to assess excess mortality in patients with

SLE [13].

Methods

Source population

The base population of our study was The Health

Improvement Network (THIN), an anonymized electronic

medical records database from general practitioners

(GPs) in the UK. The THIN database is representative of

the general UK population in terms of demographics and

the prevalence of common medical diagnoses [14]. It in-

cludes >11 million patients, comprising 6.2% of the UK

population. Health data available in THIN include demo-

graphic information, details from GP visits, lifestyle fac-

tors, diagnoses from hospital admissions and specialists

(e.g. rheumatologist visits), medications and laboratory re-

sults. The specific diagnoses are recorded by the Read

code classification system, which is a standard thesaurus

of clinical terms used by the National Health Service [15].

The Multifunctional Standardized Lexicon for European

Community Language classification system is used to

code medications [16].

All data in this study were anonymous to the investiga-

tors. This study was approved by the Partners Human

Research Committee and the Health Improvement

Network’s Scientific Review Committee.

Study design and cohort definition

We conducted a population-based matched cohort study.

We identified all individuals between 18 and 89 years of

age who had a new diagnosis of SLE, defined by at least

one Read code for SLE between 1 January 1999 and

31 December 2014, following a recent study that deter-

mined the incidence and prevalence of SLE in a UK GP

database between 1999 and 2012 using this case defin-

ition [17]. We considered incident cases as those who had

an index date occurring at least 1 year after the date of

entry into the study cohort. Our alternative definition of

SLE additionally required a positive immunologic blood

test result (positive ANA or ENAs), a prescription for a

medication specific to lupus (i.e. HCQ, MTX, AZA, myco-

phenolate, CYC, rituximab or glucocorticoids) or an evalu-

ation by a rheumatologist, as was also adopted in the

same UK study [17]. Validation of other autoimmune dis-

eases in the UK GP database has shown positive predict-

ive values of >90% and UK GPs are unlikely to use a Read

code for SLE unless it has been confirmed by a hospital

specialist [17, 18].

To evaluate changes in mortality, we then divided the

SLE cohort into two calendar time-based cohorts accord-

ing to each patient’s year of diagnosis, forming the early

(1999�2006) and late cohorts (2007�14). For the compari-

son cohorts corresponding to each time-based SLE

cohort, we selected up to five individuals without SLE

matched on age, sex and entry time. All non-SLE individ-

uals also had to be continuously enrolled in the THIN data-

base for at least 1 year with at least one GP visit prior to

inclusion in the cohort.

Assessment of outcome

The primary outcome of this study was all-cause mortality.

This was determined by the death date recorded in the

THIN database, which is automatically updated when

death is registered in the Personal Demographics

Service database. The Personal Demographics Service

is the national database that contains demographic data

for patients registered with the National Health Service in

the UK. The automatic update of deceased status does

not require input by practice staff in the THIN database

and it has been shown to be an accurate reflection of

national death rates in the UK [14].

Assessment of covariates

We determined information from the most recent available

data in THIN prior to the index date on sociodemographic

and anthropometric characteristics (age, sex and BMI) as

well as lifestyle factors (alcohol consumption and tobacco

use). We obtained information on medication use within 1

year prior to cohort entry, including aspirin, beta-blockers,

calcium channel blockers, angiotensin-converting enzyme

inhibitors, angiotensin II receptor antagonists, diuretics

and low-dose aspirin. We identified prior comorbid med-

ical conditions using Read codes, including diabetes,

hypertension, congestive heart failure, myocardial infarc-

tion, stroke, peripheral vascular disease, dementia,

chronic obstructive pulmonary disease, chronic kidney

disease, liver disease, cancer and rheumatologic disease.

We calculated modified Charlson comorbidity index (CCI)

scores, excluding CTD, based on comorbidities recorded

by GPs [19]. We assessed health care utilization by deter-

mining the number of GP office visits in the year prior to

cohort entry.

Statistical analysis

We compared the baseline characteristics of individuals in

the SLE cohorts and corresponding non-SLE cohorts.

Person-years (PY) of follow-up for each subject were
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calculated as the amount of time from the index date until

either death, the end of the follow-up period for their

cohort (either 31 December 2006 for the early cohort or

31 December 2014 for the late cohort, ensuring equal

follow-up time between the two cohorts to allow for a

fair comparison) or disenrollment from the THIN database.

We then calculated all-cause mortality rates per 1000 PY

and plotted cumulative mortality incidence curves for

each cohort.

We examined the relationship of SLE and all-cause

mortality for each time-specific SLE cohort using a Cox

proportional hazards model, adjusting for age, sex and

entry time into the study cohort. We calculated multivari-

able-adjusted hazard ratios (HRs), additionally adjusting

for BMI, alcohol consumption, tobacco use, health care

utilization (i.e. the number of GP visits in the prior year),

medication usage and the modified CCI score. We also

examined the difference in all-cause mortality between

the SLE cohorts and comparison cohorts using an addi-

tive hazard model in which the hazard was modelled as a

linear function of SLE status. The effect estimate gener-

ated from the model can be interpreted as the number of

excess deaths attributable to SLE per 100 PY [20].

To evaluate whether the relationship between SLE and

all-cause mortality varied according to time, we combined

the two SLE cohorts and tested an interaction term (i.e.

SLE status� calendar time-based cohort) in the multivari-

able regression model. Given the predilection of SLE

among women, we also analysed the mortality trends re-

stricted to women. For all analyses, missing values for

covariates (i.e. BMI, alcohol consumption and smoking

status) were imputed by a sequential regression method

based on a set of covariates as predictors [IVEware for

SAS, version 9.2; SAS Institute, Cary, NC, USA].

Results

The early cohort consisted of 1470 patients with incident

SLE and 7348 matched non-SLE individuals. During the

follow-up period, 76 and 189 individuals died in the SLE

and non-SLE cohorts, respectively. In the late cohort of

1666 patients with incident SLE and 8318 matched non-

SLE individuals, 76 and 196 died during the follow-up

period. The mean follow-up time for each cohort was simi-

lar, ranging between 3.2 and 3.3 years.

The subjects were well balanced in both the early and

late cohorts among the SLE and non-SLE participants in

terms of age, sex, BMI and alcohol use, as shown in

Table 1. Notably, the mean age is similar to that found

in other population-based studies of incident SLE [21].

However, the patients with SLE were more likely to use

tobacco, more often used cardiovascular medications,

had greater health care utilization and had higher CCI

scores than non-SLE individuals in both time-based co-

horts (Table 1).

Figure 1 depicts the cumulative mortality of participants

with SLE and non-SLE individuals for both the early and

late cohorts during the follow-up. Participants with SLE

had higher cumulative mortality than non-SLE compara-

tors in both the early and late cohorts and the magnitude

of excess mortality was similar between the two cohorts.

Overall mortality rates declined between time

period�defined cohorts for both SLE participants and

matched comparators, but the excess mortality gap for

SLE patients did not decline (Table 2). The age-, sex-

and entry time�matched HR for mortality was 2.15 (95%

CI 1.63, 2.83) in the early cohort compared with 2.12 (95%

CI 1.61, 2.80) in the late cohort (Table 2), indicating that

there was no improvement in the mortality gap between

patients with SLE and the general population over time

TABLE 1 Baseline characteristics of cohort subsets by time period and disease status

Characteristics

1996�2006 2007�2014

SLE
(n = 1470)

Non-SLE comparators
(n = 7348)

SLE
(n = 1666)

Non-SLE Comparators
(n = 8318)

Sex, male, n (%) 268 (18.2) 1339 (18.2) 275 (16.5) 1371 (16.5)

Age, mean (S.D.), years 50.3 (15.3) 50.3 (15.3) 51.2 (15.7) 51.2 (15.7)

BMI, mean (S.D.), kg/m2 25.8 (5.2) 25.9 (5.2) 27.0 (5.8) 26.9 (5.9)

Smoking status, n (%)
Current smoker 446 (30.3) 1624 (22.1) 470 (28.2) 1579 (19.0)

Alcohol use, n (%)

Current drinker 931 (63.3) 4, 514 (61.4) 1, 076 (64.6) 5, 544 (66.7)
GP visit, mean (S.D.) 5.1 (4.4) 2.6 (3.1) 6.3 (4.4) 3.1 (3.3)

Medication use, n (%)

Diuretics 209 (14.2) 790 (10.8) 255 (15.3) 874 (10.5)

ARBs 49 (3.3) 129 (1.8) 102 (6.1) 363 (4.4)
Beta-blockers 156 (10.6) 617 (8.4) 193 (11.6) 729 (8.8)

Calcium channel blockers 138 (9.4) 398 (5.4) 238 (14.3) 698 (8.4)

Low-dose aspirin 166 (11.3) 476 (6.5) 198 (11.9) 680 (8.2)

ACE inhibitors 108 (7.3) 417 (5.7) 198 (11.9) 838 (10.1)
Charlson comorbidity index, mean (S.D.) 0.27 (0.76) 0.18 (0.66) 0.41 (0.96) 0.28 (0.79)

ACE: angiotensin-converting enzyme; ARBs: angiotensin receptor blockers.
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(P-value for interaction = 0.95). The multivariable-adjusted

HRs for all-cause mortality also did not differ between

time periods [1.94 (95% CI 1.44, 2.61) for the early

cohort and 1.80 (95% CI 1.32, 2.44) for the late cohort;

P-value for interaction =0.76]. The age-, sex- and entry

time�adjusted mortality rate difference was similar (8.0

vs 6.8 excess deaths in SLE participants per 1000 PY;

P-value for interaction = 0.61) and corresponding multi-

variable-adjusted mortality rate differences were also

similar (7.4 vs 5.7; P-value for interaction = 0.48).

When we repeated the analyses using our alternative

definition of SLE (i.e. SLE diagnosis plus immunologic evi-

dence of lupus, evaluation by a rheumatologist or a pre-

scription for medication specific to lupus), the results

remained similar (Fig. 2 and Table 3). After adjusting for

covariates, the multivariable-adjusted HR for mortality did

not differ between the early and late cohorts [2.13 (95% CI

1.56, 2.91) vs 1.97 (95% CI 1.50, 2.58); P-value for inter-

action = 0.45]. Similarly, the multivariable-adjusted mortal-

ity rate difference also did not differ between the two

cohorts (7.9 vs 6.5 deaths/1000 PY; P-value for inter-

action = 0.35) (Fig. 2 and Table 3).

In a sensitivity analysis using a case definition of SLE

requiring two or more Read codes for SLE, our results

remained similar. After adjusting for covariates, the multi-

variable-adjusted HR for mortality did not differ between

the early and late cohorts [2.60 (95% CI 1.70, 4.00) vs 2.00

(95% CI 1.30, 3.10); P-value for interaction = 0.11]. In a

secondary analysis limited to females, the findings again

remained similar. After adjusting for covariates, the multi-

variable HR did not differ between the early and late co-

horts [1.87 (95% CI 1.34, 2.61) vs 1.80 (95% CI 1.27, 2.54);

P-value for interaction = 0.96]. Similarly, the multivariable-

adjusted mortality rate difference also did not differ be-

tween the two cohorts (5.8 vs 4.5 deaths per 1000 PY;

P-value for interaction = 0.65).

Discussion

In this general population�based cohort study, we found

that excess all-cause mortality did not improve among

SLE patients in recent years. Overall mortality rates were

lower in the late SLE cohort than the early cohort over this

16-year period; however, the improving trend paralleled

that of the general population, leaving the premature mor-

tality gap unclosed. This is in clear contrast to the afore-

mentioned substantial reduction in excess mortality

observed among patients with RA during the same

period in the same general population database [9].

To our knowledge, this study is the first to investigate

FIG. 1 Cumulative mortality over time in early and late

cohorts

TABLE 2 Association between SLE and all-cause mortality according to time period

Outcomes

1996�2006 2007�14

SLE
(n = 1470)

Non-SLE
comparators

(n = 7348)
SLE

(n = 1666)

Non-SLE
comparators

(n = 8318)

P-value
for

interaction

Follow-up, mean (S.D.), PY 3.2 (2.1) 3.3 (2.1) 3.3 (2.2) 3.3 (2.3)

Number of deaths 76 189 76 195

Death rate/1000 PY (95% CI) 15.9 (12.7, 20.0) 7.9 (6.8, 9.1) 13.8 (10.9, 17.3) 7.0 (6.1, 8.1)
Age-, sex- and entry year�matched

HR (95% CI)
2.15 (1.63, 2.83) 1.00 (Ref) 2.12 (1.61, 2.80) 1.00 (Ref) 0.95

Multivariable-adjusteda HR (95% CI) 1.93 (1.42, 2.62) 1.00 (Ref) 1.78 (1.30, 2.44) 1.00 (Ref) 0.52
Age-, sex- and entry year�matched

rate difference/1000 PY (95% CI)
8.0 (4.3, 11.8) 0.0 (Ref) 6.8 (3.5, 10.0) 0.0 (Ref) 0.61

Multivariable-adjusteda rate difference/
1000 PY (95% CI)

7.4 (3.7, 11.0) 0.0 (Ref) 5.7 (2.5, 8.9) 0.0 (Ref) 0.48

aIn addition to the matching variables, multivariable models were adjusted for the number of GP visits, BMI, smoking status

(i.e. non-smokers, ex-smokers and current smokers), alcohol consumption (i.e. non-drinkers, ex-drinkers and current drinkers),

CCI score and medication use prior to the index date.
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premature mortality trends in patients with SLE in recent

years, and our findings urgently call for renewed attention

and continued efforts to close the persisting mortality gap,

as was achieved in RA [8, 9].

Our study findings extend the previous mortality gap

trend data in SLE [22] to a contemporary era

(1999�2014). A prior large multinational cohort study com-

prising SLICC and Canadian Network for Improved

Outcomes in Systemic Lupus consortiums found that

the standardized mortality ratio has declined from 4.9 in

the 1970s to 2 in the 1990s. However, our findings

indicate that the mortality gap in SLE did not improve fur-

ther in the 2000s up until 2014, remaining approximately

double that of non-SLE comparators [7]. While the prior

study used external reference population mortality rates,

our study used individually matched internal non-SLE

comparison cohorts, allowing for multivariable adjustment

of potential confounders such as smoking, alcohol use,

cardiovascular medication use and major comorbidities.

Compared with crude HRs, the multivariable-adjusted

HRs for all-cause mortality were slightly attenuated for

each time period, which likely reflect the baseline differ-

ences in tobacco use and comorbidities. Notably, we

found a higher frequency of baseline tobacco use

among SLE patients than in age- and sex-matched com-

parators, which has also been reported in prior studies

[23�25]. Furthermore, BMIs and CCI scores were higher

for both SLE patients and controls in the late cohort than

those in the early cohort, likely reflecting the secular trend

of increased obesity in the general population and more

rigorous recordkeeping of comorbidities in recent years.

Regardless, even after these adjustments, the independ-

ent mortality impact of SLE remained nearly double that of

non-SLE comparators.

The persistent mortality gap in SLE may be related to

the lack of major breakthroughs in SLE care, unlike those

seen in RA. The treatment options for RA have improved

dramatically, particularly with regard to the advance of

effective biologic therapies and increased recognition of

cardiovascular comorbidities over recent decades, which

has presumably contributed to the reduction in excess

mortality in RA [12, 23]. However, despite progress in

our understanding of the pathogenesis of SLE and the

ongoing endeavour to develop and appropriately evaluate

new therapies for SLE, there have been few major break-

throughs to date [24, 25]. For example, only one new

medication, belimumab, has been approved for treating

SLE since HCQ was approved by the FDA in 1955

[26�28], while trials of other candidate therapies have

failed to show significant effects [29�31]. In the past

decade, mycophenolate has emerged as an improved

FIG. 2 Cumulative mortality of patients with SLE with im-

munologic evidence, lupus-specific medication and/or

rheumatologist referral

TABLE 3 Second definition of SLE and all-cause mortality according to time period

Outcomes

1996�2006 2007�14

SLE
(n = 993)

Non-SLE
comparators

(n = 4805)
SLE

(n = 1404)

Non-SLE
comparators

(n = 6706)

P-value
for

interaction

Follow-up, mean (S.D.), PY 3.2 (2.1) 3.2 (2.1) 3.3 (2.2) 3.3 (2.3)

Number of deaths 49 99 63 139

Death rate/1000 PY (95% CI) 15.4 (11.4, 20.3) 6.4 (5.2, 7.8) 13.5 (10.4, 17.3) 6.2 (5.2, 7.3)
Age-, sex- and entry year�matched

HR (95% CI)
2.62 (1.83, 3.74) 1.00 (Ref) 2.24 (1.64, 3.05) 1.00 (Ref) 0.52

Multivariable-adjusteda HR (95% CI) 2.13 (1.56, 2.91) 1.00 (Ref) 1.97 (1.50, 2.58) 1.00 (Ref) 0.43

Age-, sex- and entry year�matched rate
difference/1000 PY (95% CI)

9.0 (4.5, 13.4) 0.0 (Ref) 7.3 (3.8, 10.8) 0.0 (Ref) 0.57

Multivariable-adjusteda rate difference/1000
PY (95% CI)

7.9 (3.6, 12.1) 0.0 (Ref) 6.5 (3.2, 9.8) 0.0 (Ref) 0.35

aIn addition to the matching variables, multivariable models were adjusted for the number of GP visits, BMI, smoking status
(i.e. non-smokers, ex-smokers and current smokers), alcohol consumption (i.e. non-drinkers, ex-drinkers and current drinkers),

CCI score and medication use prior to the index date.
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standard-of-care treatment for LN [32, 33]. However, as

shown in a large recent international cohort study, LN

continues to be associated with increased mortality and

end-stage renal disease, suggesting the need for further

advancements in LN treatment [34]. Furthermore, SLE

confers an increased risk of a wide range of complications

and comorbidities, including cardiovascular disease, ma-

lignancy, infections, pregnancy complications and venous

thromboembolism [5, 6, 35�41]. These would add to the

mortality risk of SLE patients beyond that directly related

to the disease itself [3].As such, our findings are likely to

be multifactorial, calling for the need for improved SLE

care as well as better prevention and management of

comorbidities.

Our study has several strengths. First, this study is

based on a general population cohort, thus our findings

are likely to be generalizable. Another important strength

of our study is the large number of subjects with incident

SLE we identified through the population-based data-

base. Unlike previous studies that adjusted for age, sex

and region to obtain mortality ratios [21, 22], our internal

cohort comparison group allowed for adjustment of other

key confounders prior to SLE diagnosis (i.e. smoking,

obesity, comorbidities and medication use) to help isolate

the mortality impact of SLE. Furthermore, using incident

SLE cases minimizes the selection bias [42] that could

underestimate the risk of death if prevalent surviving

SLE cases were included in the analysis. Since our

study examined the mortality gap for up to 8 years after

SLE onset in each cohort, this gap likely reflects the level

of initial lupus morbidity and the current level of lupus

care. As in all studies with mortality endpoints, with a

longer follow-up, a smaller effect size is generally ex-

pected, with more individuals in both SLE and non-SLE

groups dying progressively until all have eventually died.

Nevertheless, there was a clear improvement in the pre-

mature mortality gap in RA over the same period and with

the same duration of follow-up in the same general popu-

lation database [9].

Although we followed a recent study that determined

the incidence and prevalence of SLE in a UK GP database

for our case definition of lupus, uncertainty surrounding its

diagnostic accuracy is a potential concern. However, the

incidence rate of SLE (4.9/100 000 PY) from the UK GP

database was virtually the same as the recent incidence

estimate from the Rochester Epidemiology Project,

defined by SLICC criteria (4.9/100 000 PY) [43]. The

racial breakdown in the Rochester Epidemiology Project

is similar to that of the UK general population per recent

UK census data (i.e. 2.7% black/African American [44] vs

3.4% black/African British or black Caribbean [45]).

Furthermore, mortality rates in SLE are also compatible

with previous estimates given the general trends of im-

provement [22]. For example, the mortality rate in the

SLICC cohort (until 2001), which was composed of both in-

cident and prevalent (survived) SLE cases, was 16.3/1000

PY, whereas the all-cause mortality rates of our early and

late incident SLE cohorts were 15.9 and 13.8/1000 PY,

respectively. Moreover, several validation studies have

demonstrated significant diagnostic accuracy of elec-

tronic medical records�based databases, including this

UK GP database, to assess important medical outcomes

for autoimmune diseases, with positive predictive values

of >90% [18, 46]. Finally, our findings were similar after

conducting a secondary analysis that used a stricter def-

inition of SLE with further evidence of SLE in the medical

record.

Race/ethnicity data were not available for individual pa-

tients in the THIN database and are poorly recorded in UK

death records in general [47]; however, recent UK studies

suggest that the life expectancy of Asian and Black

women in the UK tends to be longer than that of

Caucasians, unlike in the USA [47�49].As such, the

increased risk of mortality in SLE observed in our study

reflective of the UK general population is unlikely to be

explained by an overrepresentation of these ethnic/racial

minorities in SLE [50]. Nevertheless, it would be valuable

for future studies to investigate mortality trends stratified

by racial and ethnic groups. While our study suggests that

there has not been a significant survival impact from more

recently available lupus treatments (e.g. mycophenolate

or rituximab), future studies could specifically examine

such potential benefits. As belimumab was not approved

for use in the UK until 2016, our findings do not reflect

mortality trends related to belimumab use [35]. Our study

focused on all-cause mortality, as cause-specific mortality

data tend to be incomplete in the THIN database.

Nevertheless, the overall mortality trends are critically im-

portant in their own right, as all-cause mortality represents

the overall net health outcome of various benefits and

risks associated with disease management.

In conclusion, this general population�based cohort

study demonstrates that over a recent 16 year period,

the mortality gap persisted among SLE patients, with

double the risk of overall mortality compared with their

non-SLE peers. While mortality is decreasing for the

population at large, the excess mortality attributable to

SLE has not declined significantly, in contrast to the clos-

ing mortality gap seen in RA [9]. This indicates a clear

unmet need for both further research into the causes of

persistently high mortality rates in SLE patients as well as

the development of new therapeutic agents and improved

management strategies for SLE and its associated

comorbidities.
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