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Background Glucocorticoids (“steroids”) are frequently used in
systemic lupus erythematosus (SLE) to treat active disease.
While effective, steroid use has been associated with increased
risk of potentially avoidable adverse events including serious
infections, osteoporosis, avascular necrosis, and cardiovascular
disease. Prolonged use may contribute to racial/ethnic dispar-
ities in these avoidable outcomes and in acute care use. We
therefore examined racial/ethnic differences in longitudinal pat-
terns of steroid use and dose in a cohort of beneficiaries of
Medicaid, the largest public insurance serving lower income
individuals in the U.S.

Methods We identified Medicaid beneficiaries from the 29
most populous U.S. states 2000- 2010 who were 18-65 years,
had incident SLE (>3 ICD-9 codes for SLE separated by >30
days with no SLE codes in the prior 24 months) and who
received steroids for 12 months following the date of the
third ICD-9 code (index date). We used group-based trajectory
modeling to identify patterns of daily prednisone-equivalent
steroid doses over the 12-month follow-up period beginning
at the index date. We examined demographic, clinical and
healthcare utilization factors, as well has SLE severity markers,
during the baseline period and used multinomial logistic
regression to estimate the odds of belonging to the higher vs.
lowest steroid dose trajectories (Odds Ratio [OR], 95% CI).

Ln(Steroid Dose)

Results We identified 6,323 individuals with SLE with >1 dis-
pensed steroid prescription. The mean (SD) prednisone-equiva-
lent dose was 7 (23) mg/day for Black, 7 (26) Hispanic, 7
(13) Asian, and 4 (10) for White individuals. We identified
four trajectories of steroid dose and use (figure 1). Multino-
mial models adjusted for demographics, comorbidities, other
medication use, healthcare utilization and SLE disease severity
demonstrated higher odds of belonging to the highest vs. low-
est steroid trajectory for Black (OR 2.06, 95% CI 1.64-2.60),
Hispanic (OR 1.82, 95% CI 1.38-2.40), and Asian (OR 2.40,
95% CI 1.52-3.80) vs. White individuals. Having >5 outpa-
tient visits during the baseline period was associated with
lower odds of being in the persistently high-dose steroid tra-
jectory (OR 0.78; 95% CI 0.61-1.00).

Conclusion Black, Hispanic, and Asian (vs. White individuals)
had higher odds of persistently high-dose steroid use that
remained after adjusting for SLE disease severity markers. Sus-
tained access to outpatient care and the development of stand-
ardized steroid-tapering regimens from clinical trials with
diverse populations may be targets for intervention to mitigate
disparities in steroid-related avoidable adverse outcomes.
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Background/Purpose Belimumab, a biologic B-Lymphocyte
stimulator (BLyS) inhibitor, was FDA-approved in 2011 for
the treatment of active systemic lupus erythematosus (SLE).
Initial phase 3 placebo-controlled trials found no increased
risk of infection in patients initiated on belimumab in addition
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(N=6,323)

Group-based trajectory model of 12-month steroid dose and use patterns among Medicaid beneficiaries with incident SLE
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to standard therapy. However, the comparative risk of infec-
tion associated with initiating belimumab versus an oral immu-
nosuppressant in non-renal SLE is unknown.

Methods Using observational data from TriNetX, a multi-cen-
ter electronic health record database including 46 health care
organizations across the United States, we identified patients
aged >18 with SLE (>2 ICD codes >2 months and <2 years
apart) who initiated belimumab, azathioprine, methotrexate, or
mycophenolate between 2011-2021 and who did not have
lupus nephritis (defined by >1 LN code (ICD-10 M32.14/15)
or >2 nephritis codes (Chibnik 2010) prior to the index date.
We designed and emulated three hypothetical target trials to
estimate the cumulative incidence and hazard ratios (HRs) of
severe infection and of hospitalization for severe infection
comparing initiation of belimumab vs. azathioprine, belimumab
vs. methotrexate, and belimumab vs. mycophenolate. In each
comparison, patients had never used the comparators but
could use other immunosuppressants (e.g., in belimumab vs.

Abstract 1604 Table 1 Renal Systemic Lupus Erythematosus

azathioprine comparison, methotrexate or mycophenolate
could be used). In each analysis, we emulated randomization
using propensity score overlap weighting to balance covariates,
including age, sex, race/ethnicity, geographic region, year of
initiation, use of concomitant SLE medications (other oral
immunosuppressants, glucocorticoids, hydroxychloroquine, rit-
uximab, cyclophosphamide), Charlson comorbidity index, SLE
severity index (Garris 2013), chronic kidney disease, health-
care utilization, and prior infection history. Patients were fol-
lowed until the outcome, death, or end of the study period,
and we adjusted for adherence to treatment group using
inverse probability of treatment weighting. We repeated the
analysis with the negative control outcome of injury/trauma.

Results Among 21,481 patients with non-renal SLE, we com-
pared 2841 and 6343 initiators of belimumab and azathio-
prine (table 1), 2642 and 8242 initiators of belimumab and
methotrexate, and 2813 and 8407 initiators of belimumab and
mycophenolate, respectively. After propensity score overlap

Before overlap weighting

After overlap weighting

Belimumab Azathioprine Standardized Belimumab Azathioprine Standardized
(n=2841) (n=6343) difference difference
Age, years, mean (SD) 44.6 (13.1) 44.8 (15.6) 0.0126 44.7 44.7 <0.001
Female, n (%) 2700 (95.0) 5820 (91.8) 0.1324 94.3 94.3 <0.001
Race/Ethnicity, n (%) 0.3034 <0.001
White 1673 (58.9) 2880 (45.4) 54.0 54.0
Black 695 (24.5) 2128 (33.5) 27.7 27.7
Asian 55 (1.9) 143 (2.3) 2.1 2.1
Hispanic 204 (7.2) 675 (10.6) 8.5 8.5
Other 214 (7.5) 517 (8.2) 7.8 7.8
Geographic Region, n (%) 0.4224 <0.001
East 974 (34.3) 1116 (17.6) 26.1 26.1
Midwest 322 (11.3) 1144 (18) 13.8 13.8
South 1084 (38.2) 3142 (49.5) 433 433
West 461 (16.2) 941 (14.8) 16.9 16.9
Treatment initiation year, median 2018 2016 0.5439 2018 2018
CKD stage =3, n (%) 355 (12.5) 999 (15.7) 0.0935 13.0 13.0 <0.001
Charlson Comorbidity Index, mean 0.88 (0.86) 0.99 (1.05) 0.1142 0.91 0.91 <0.001
(SD)
SLE Severity Index, n (%) 0.0988 <0.001
Mild 1852 (65.2) 3945 (62.2) 64.6 64.6
Moderate 869 (30.6) 2035 (32.1) 30.8 30.8
Severe 120 (4.2) 363 (5.7) 4.6 4.6
Medication Use, n (%)
Glucocorticoids 1639 (57.7) 3463 (54.6) 0.0624 56.0 56.0 <0.001
Hydroxychloroquine 1511 (53.2) 2842 (44.8) 0.1682 48.9 48.9 <0.001
Methotrexate 595 (20.9) 641 (10.1) 0.3027 15.7 15.7 <0.001
Mycophenolate 437 (15.4) 570 (9) 0.1965 12.8 12.8 <0.001
Other oral immunosuppressant 266 (9.4) 343 (5.4) 0.1517 7.5 7.5 <0.001
Rituximab 53 (1.9) 98 (1.5) 0.0248 1.8 1.8 <0.001
Cyclophosphamide 17 (0.6) 62 (1.0) 0.0429 0.7 0.7 <0.001
Healthcare Utilization
Outpatient visits, median (IQR) 3 (5 3(7) 0.0408 B 3 <0.001
ER/Inpatient visits, n (%) 520 (18.3) 1659 (26.2) 0.1897 21.0 21.0 <0.001
Prior hospitalized infection, n (%) 43 (1.5) 200 (3.2) 0.1088 1.9 1.9 <0.001

Covariates assessed within the six months prior to the index date. Non-renal lupus defined by meeting SLE definition (>2 SLE ICD codes >2 months and <2 years apart) and not meeting lupus
nephritis definition (defined by >1 LN code (ICD-10 M32.14) or >2 nephritis codes (e.g., ICD-9 580-586, 791.0 or ICD-10 NOO, N04-5, N17-18, R80.9; Chibnik 2010) prior to the index date.
MTX, methotrexate. CKD, chronic kidney disease, defined by >1 ICD codes or GFR <60 on >2 occasions. ER, emergency room. SLE Severity Index is adapted from Garrison algorithm for adminis-

trative data, based on ICD codes and not including medication dosing.

Other oral immunosuppressant use includes leflunomide, sulfasalazine, cyclosporine, tacrolimus, abatacept, tocilizumab, TNF inhibitors, IL17 inhibitors, 1L12/23 inhibitors, and JAK inhibitors
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Abstract 1604 Table 2 Comparative Risk of Severe Infection and
Hospitalizations for Severe Infections with Belimumab versus
Azathioprine use in Non-Renal Systemic Lupus Erythematosus and
Comparative Risk of the Control Outcome of Injury/Trauma (Per-
protocol analysis)

Treatment arms Number of Cumulative Adherence-Adjusted

Events Incidence (%) Hazard Ratio (95% CI)
Severe Infection
1 Year
Azathioprine 1040 16.1 1.00 (ref)
Belimumab 282 12.8 0.75 (0.65-0.87)
2 years
Azathioprine 1475 23.7 1.00 (ref)
Belimumab 427 20.4 0.82 (0.73-0.94)
5 years
Azathioprine 1986 34.8 1.00 (ref)
Belimumab 542 30.0 0.81 (0.72-0.92)
Hospitalization for
Severe Infection
1 Year
Azathioprine 291 45 1.00 (ref)
Belimumab 56 3.1 0.65 (0.48-0.89)
2 years
Azathioprine 412 71 1.00 (ref)
Belimumab 92 5.5 0.75 (0.58-0.98)
5 years
Azathioprine 544 10.4 1.00 (ref)
Belimumab 17 8.0 0.73 (0.57-0.94)
Injury/Trauma
1 Year
Azathioprine 830 13.2 1.00 (ref)
Belimumab 317 132 1.00 (0.87-1.15)
2 years
Azathioprine 1253 21.5 1.00 (ref)
Belimumab 468 21.4 0.99 (0.87-1.12)
5 years
Azathioprine 1844 39.5 1.00 (ref)
Belimumab 633 395 1.00 (0.89-1.12)

Severe infection defined by ICD codes for bacteremia, pneumonia, skin/soft tissue infection,
osteomyelitis, meningitis, and gastrointestinal infection. Hospitalization for severe infection
defined as hospitalization with ICD code for one of the above infections. Injury/trauma
defined by ICD-9 codes 800-804, 810-819, 822-828, 830-959 and ICD-10 codes S00-599
but excluding S72, T07-T32.

weighting, all covariates were balanced in each comparison,
with mean age 45 and 94% female; glucocorticoids were used
by 56% of patients. Belimumab was associated with a lower
incidence of severe infection (HR 0.81 [95% CI 0.72-0.92])
and hospitalization for infection (HR 0.73 [95% CI 0.57-
0.94]) than was azathioprine through 5 years of use (table 2).
Findings were similar for the other medication comparisons
(figure 1). There was no difference in the risk of injury/
trauma.

Conclusions In this large cohort of patients with non-renal
SLE, after rigorous propensity score overlap weighting to bal-
ance multiple covariates, belimumab was associated with a
lower risk of severe infection and hospitalizations due to
severe infection compared to several comparative oral immu-
nosuppressants. This finding should inform risk/benefit consid-
erations for SLE treatment.
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Abstract 1604 Figure 1 Comparative Risk of Severe Infection and
Hospitalizations for Severe Infections with Belimumab versus Oral
Immunosuppressants.

Figure Legend. Hazard ratios and 95% confidence intervals shown for
the three separate target trial analyses comparing belimumab vs.
azathioprine, belimumab vs. methotrexate, and belimumab vs.
mycophenolate. Datasets for weighted populations (with overlap
weights and inverse probability of treatment weights) from three
separate target trial analyses were combined to obtain the hazard ratios
for belimumab vs. oral immunosuppressant using generalized estimating
equations, which addressed the correlation within subject and obtain a
valid standard error since the same subject may be in more than one
analyses (especially for the belimumab initiators).
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Background/Purpose Mental health (MH) problems are preva-
lent in adolescents with childhood-onset lupus (cSLE), with
cross-sectional studies estimating prevalences of 20-60% for
depression symptoms and 20-40% for anxiety symptoms.
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