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• The treatment target for systemic lupus erythematosus (SLE) is remission or, if this

cannot be reached, the lowest disease activity achievable with the lowest cumulative

steroid exposure necessary to control the disease1

• Prior studies have generally demonstrated that achieving low disease activity and remission states in

SLE are associated with reduced risk of long-term organ damage and organ damage accrual1–3;

however, there is variation in their specific definitions, and none have considered definitions

implemented in recent clinical trials, such as the BLISS-BELIEVE trial (NCT03312907)4

• This observational, retrospective analysis (GSK Study 207168) included patients in the Hopkins Lupus

Cohort, who were recruited from 1987 to 20195

• The index date was defined as 1 year post enrollment to the Hopkins Lupus Cohort (Figure 1)

• Eligible patients included those who were:

– Enrolled for ≥1 year in the Hopkins Lupus Cohort

– ≥18 years of age at enrollmentand

– Had ≥1 follow-up visit within 365 days of the index date

Figure 1. Study design
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• Subgroups of interest were defined according to age; race/ethnicity; presence of prior

organ damage at index; and presence of lupus nephritis (LN) at index

Statistical analyses

• Patients were followed from the index date to the earliest of the following: >365 days

between clinic visits, death, or reaching the end of the follow-up period

• The percentage of prior time in specific disease activity states was a time-varying
exposure and updated during each follow-up month based on details about a patient’s

Objective • Patients who were missing key variables needed to define exposure, outcome, or confounders were excluded • SLEDAI ≤2
• Prednisone-equivalent dose

• SLEDAI ≤4, PGA ≤1
• Prednisone-equivalent dose ≤7.5 mg/day, with no
major

defined using the

SLICC/ACR Damage
disease activity and medication use from cohort enrollment through the follow-up month

To quantify the association between time spent in disease control and Low Lupus Disease ActivityState

(LLDAS) and the risk of organ damage over time in a longitudinal cohort study, overall and stratified by

key demographic and clinical subgroups, using data from the Hopkins Lupus Cohort study5

Results

• For each month of follow-up, patients were classified as being in specific SLE disease activity states based

on SLE disease activity (measured using Safety of Estrogens in Lupus National Assessment-SLE disease

activity index [SELENA-SLEDAI] or Physician Global Assessment [PGA]) and medication use recorded at

standard of care visits (Figure 1)

≤5 mg/day organ involvement or increased activity score

• Use of biologics permitted but no use • Use of immunosuppressants and biologics

of immunosuppressants were allowed

ACR, American College of Rheumatology; SLICC, Systemic Lupus International CollaboratingClinics

Index (SDI) to

identify events after

index date

• Pooled logistic models were used to estimate adjusted rate ratios and 95% confidence

intervals (CIs) between percentage of prior months in disease control or LLDAS (0%;

>0%–<25%; 25–49%; 50–74%; ≥75%) and the rate of organ damage during follow-up

Patient dispositionand baselinecharacteristics

• Of the 2658 patients enrolled in the Hopkins Lupus Cohort, a total of 1632 patients met the eligibility criteria for this study

• Baseline demographic and clinical characteristics are shown in Table1

Table 1. Patient demographic and clinical characteristics at 1 year post enrollment (N=1632)

N=1632 N=1632

Figure 2. Rates and adjusted rate ratios of new organ damage in patients (N=1632)

achieving A) SLE disease control and B) LLDAS
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Table 2. Rates and adjusted rate ratios of new organ damage in patients with disease

control, stratified by subgroups

Rate of organ
Percentage of prior months in Number of organ Number of Adjusted rate

damage per
disease control by subgroup damage events person-years observed* ratio (95% CI)

10 person-years

Race/Ethnicity

Caucasian
0% 188 1166 1.61 1.00 (1.00, 1.00)
>0%–<25% 139 1009 1.38 0.92 (0.72, 1.18)

Limitations

• This is an observational study, and we

cannot rule out unmeasured or residual

confounding as a potential explanation for

the reportedresults

Age (years), median (IQR) 36 (28–47)

Antimalarial use

Corticosteroid use
≥5 mg prednisone equivalent dose/day
≥10 mg prednisone equivalent dose/day

1081 (66.2)

769 (47.1)

422 (25.9)

0%

>0%–<25%

25%–49%

440

310

128

2574

2275

1175

1.71

1.36

1.09

1.00 (1.00, 1.00)

0.80 (0.68, 0.93)

0.61 (0.49, 0.76)

25%–49%
50%–74%

≥75%

Black African ancestry
0%
>0%–<25%
25%–49%

70
64
156

211
164
55

636
597
1830

1163
1148
498

1.10
1.07
0.85

1.81
1.43
1.10

0.74 (0.54, 1.02)
0.64 (0.47, 0.87)

0.44 (0.33, 0.59)

1.00 (1.00, 1.00)
0.79 (0.64, 0.99)
0.57 (0.41, 0.79)

• Changes in disease activity could only be

captured at study visits

Female

Race
Caucasian
Black African ancestry

1500 (91.9) Median prednisone equivalent dose/day (IQR)

872 (53.4)
Immunosuppressant use

645 (39.5)

2.5 (0–10.0)

436 (26.7)

50%–74%

≥75%

140

228

1248

2619

1.12

0.87

0.60 (0.49, 0.74)

0.43 (0.34, 0.54)

50%–74%

≥75%

Other race/ethnicity
0%
>0%–<25%
25%–49%

65

67

41
7
3

587

694

245
118
40

1.11

0.97

1.67
0.59
0.75

0.59 (0.44, 0.79)

0.47 (0.32, 0.71)

1.00 (1.00, 1.00)
0.35 (0.17, 0.69)
0.33 (0.17, 0.67)

• Levels of disease activity prior to entry into the

Hopkins Lupus Cohort study were unknown

Other 115 (7.0)

Duration of SLE, years, median(IQR) 3 (1–8) Biologic use

Low C3 563 (34.5) Median SLEDAI score (IQR)

Low C4 494 (30.3) Mean PGA score (SD)

Anti-dsDNA positivity 920 (56.4)
Median SDI (IQR)

LN 362 (22.2)
Note: Data are n (%) unless otherwise indicated

C, complement; dsDNA, double-stranded deoxyribonucleic acid; IQR, interquartile range; SD, standard deviation

3 (0.2)

2 (0–4)

0.70 (0.67)

1 (0–3)
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Percentage of

prior months

in LLDAS

0%

Number of

organ damage

events

215

Number of

person-years

observed

(N=9891)*

1114

Rate of organ

damage per

10 person-years

1.93

0.1 0.5 1.01

Adjusted rate ratio (95% CI)†

LLDAS

Adjusted rate

ratio (95% CI)†

1.00 (1.00,1.00)

50%–74%

≥75%

SDI at index

SDI=0 at index date
0%
>0%–<25%
25%–49%
50%–74%

≥75%

SDI=1 at index date
0%
>0%–<25%
25%–49%
50%–74%
≥75%

11

5

61
70

39
26
60

82
53
24
40
63

64

95

584
696
407
435
973

622
448
272
324
813

1.71

0.53

1.05
1.01
0.96
0.60
0.62

1.32
1.18
0.88
1.24
0.77

0.68 (0.27, 1.68)

0.15 (0.06, 0.40)

1.00 (1.00, 1.00)
0.83 (0.56, 1.24)
0.81 (0.51, 1.28)
0.51 (0.32, 0.83)

0.46 (0.29, 0.73)

1.00 (1.00, 1.00)
0.85 (0.56, 1.30)
0.61 (0.37, 1.01)
0.82 (0.53, 1.27)
0.47 (0.31, 0.71)

Conclusions

• Rates of new organ damage were lower

among patients with SLE who had longer

durations of disease control or LLDAS

compared with those who spent less time in

these disease activity states

• A total of 1246 organ damage events (defined using SDI for events occurring after index date) were experienced during

9841.1 person-years of follow-up

• In total, 1079 (66.1%) patients achieved disease control for 42.4% of follow-up (49,948 months)

• 1348 (82.6%) patients achieved LLDAS for 55.0% of follow-up (64,866 months)

Association between prior time spent in disease control or LLDAS and the rate of organ damage

>0%–<25%

25%–49%

50%–74%

≥75%

248

267

347

169

1643

1943

3131

2060

1.51

1.37

1.11

0.82

0.75 (0.61, 0.91)

0.69 (0.57, 0.85)

0.51 (0.42, 0.63)

0.35 (0.28, 0.44)

SDI ≥2 at index date
0%
>0%–<25%
25%–49%
50%–74%

≥75%

LN at index

No LN at index date
0%

297

187
65
74
105

279

1368
1132
496

489
832

1588

2.17
1.65
1.31

1.51
1.26

1.76

1.00 (1.00, 1.00)
0.74 (0.61, 0.89)
0.53 (0.39, 0.71)
0.56 (0.43, 0.73)

0.42 (0.30, 0.59)

1.00 (1.00, 1.00)

• These findings were generally consistent

across subgroups defined by baseline
demographic and clinical characteristics and

disease activity at index

• A greater percentage of follow-up timespent in a state of disease control or LLDAS was associated with lower rates of new organ damage

(Figure2)

• Adjusted rate ratios were generally similar between disease control and organ damage, and LLDAS and organ damage (Figure 2)

• When stratified by subgroup (race/ethnicity, SDI at index, presence of LN at index), the association of disease control (Table 2) and

LLDAS (data not shown) with organ damage was similar to that of the overall population, although the sample size was limited in

certain subgroups

0.1 0.5 1.01

Adjusted rate ratio (95% CI)†

*Follow-up time for the pooled logistic models was based on person-months, with patients considered at-risk for the entire month if they contributed at least 1 day of

follow-up to that month. The number of person-years observed was rounded to the nearest year; †adjusted for age, gender, race/ethnicity, baseline disease activity and

treatment at cohort enrollment, SLE duration at index, presence of LN at index, prior organ damage (SDI>0) at index

>0%–<25%
25%–49%
50%–74%

≥75%

LN at index date
0%
>0%–<25%
25%–49%
50%–74%

≥75%

240

110
126
220

161
70

18
14
8

1715

978
1074
2504

987
560

197
174
114

1.40
1.13
1.17
0.88

1.63
1.25
0.91
0.80
0.70

0.81 (0.67, 0.99)
0.64 (0.50, 0.82)
0.65 (0.51, 0.82)

0.45 (0.35, 0.58)

1.00 (1.00, 1.00)
0.75 (0.57, 1.00)
0.50 (0.30, 0.85)
0.40 (0.27, 0.61)

0.28 (0.13, 0.61)

• Given that disease control and LLDAS are

more achievable treatment goals than
complete remission, these findings support

their use as clinically relevant targets in both

clinical practice and SLE trials
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