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ABSTRACT

Introduction: Patients with systemic lupus ery-
thematosus (SLE) have variable treatment path-
ways, including antimalarials, glucocorticoids,
immunosuppressants, and/or biologics. This
study describes differences in clinical outcomes
when initiating belimumab (BEL) before and
after immunosuppressant use.

Prior Presentation: Elements of this research were
previously presented at the American College of
Rheumatology Convergence on November 10-15, 2023,
in San Diego, California, USA: Chen Y, et al. Arthritis
Rheumatol. 2023;75 (suppl 9).
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Methods: This real-world, retrospective cohort
study (GSK Study 217536) used de-identified
administrative claims data from January 2015
to December 2022 in the Komodo Health Data-
base. Adults with moderate/severe SLE initiating
BEL (index date) were identified from January
2017 to May 2022, allowing a > 24-month base-
line period. Patients were stratified into those
initiating BEL before immunosuppressant use
(no immunosuppressant use within 24 months
before index) and those initiating BEL after
immunosuppressant use (one immunosuppres-
sant used within 24 months before index). Oral
glucocorticoid (OGC) use, SLE flares, new organ
damage, and all-cause healthcare resource utili-
zation (HCRU) were analyzed descriptively over
a 24-month follow-up.

Results: Baseline SLE severity was similar for
patients initiating BEL before (n=2295) versus
after (n=4114) immunosuppressant use (mod-
erate, 83.1% vs 79.0%; severe, 16.8% vs 21.0%).
Patients initiating BEL before versus after immu-
nosuppressant use had lower SLE flare rates
and OGC use. Post-index, patients initiating
BEL before versus after immunosuppressant
use discontinued their OGC sooner (moderate
baseline SLE, 4.5 vs 8.9 months; severe base-
line SLE, 6.2 vs 11.6 months). Patients initiat-
ing BEL before versus after immunosuppressant
use had lower SLE flare rates per person-year at
all time points (especially severe flare rates in
patients with severe baseline SLE, 0.70 vs 1.48
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through 24 months post-index). Median time
to new organ damage occurrence was longer
in patients initiating BEL before versus after
immunosuppressant use (moderate baseline SLE,
32.1 vs 26.7 months; severe baseline SLE, 22.7
vs 21.6 months). All-cause HCRU was similar
between cohorts.

Conclusions: These results suggest that
patients initiating BEL before versus after
immunosuppressant use had more favorable
outcomes.

Keywords: Belimumab; Farly; Healthcare
resource  utilization;  Immunosuppressant;
Systemic lupus erythematosus

Key Summary Points

Why carry out this study?

Belimumab, a human IgG1A monoclonal
antibody, has shown robust efficacy and
tolerability in treating systemic lupus erythe-
matosus (SLE) in clinical trials and real-world
data.

The 2023 EULAR SLE treatment recom-
mendations suggest early consideration of
belimumab, with or without immunosup-
pressants, after inadequate response to anti-
malarials and oral glucocorticoids.

However, limited data are available on
outcomes for patients initiating belimumab
before or after immunosuppressant use.

This study described clinical outcomes in
patients initiating belimumab before and
after immunosuppressant use within the

24 months before belimumab initiation in a
real-world setting.

What was learned from this study?

Patients initiating belimumab before immu-
nosuppressant use had earlier oral glucocor-
ticoid tapering, fewer flares, and longer time
to new organ damage than those initiating
belimumab after immunosuppressant use.

These results suggest that initiating beli-
mumab before immunosuppressant use may
have more favorable outcomes compared
with initiating belimumab after immunosup-
pressant use, supporting its earlier use in the
SLE treatment pathway.

Future research should compare the effective-
ness of belimumab when initiated at different
stages of the treatment pathway, considering
potential differences in patient characteristics
at initiating therapy.

INTRODUCTION

Systemic lupus erythematosus (SLE) is a chronic,
autoimmune disease associated with organ dam-
age, decreased quality of life, and increased mor-
tality [1]. While SLE can impact any organ, it
affects the kidneys in approximately 50% of
patients, leading to the development of lupus
nephritis and, if untreated, to chronic kidney
disease or end-stage kidney disease [2]. Patients
with SLE are typically treated with antimalari-
als, glucocorticoids (GCs), and immunosuppres-
sants (IS); however, long-term cumulative GC
use and use of non-targeted IS are associated
with adverse events, increased organ damage
accrual, and premature death [3-8]. Therefore,
SLE treatment with deleterious side effects, most
notably GCs, should be used as a bridge therapy,
maintained with the lowest dose for the shortest
duration possible, and withdrawn when feasible
[9, 10].

Belimumab, a human IgG1A monoclonal anti-
body that selectively binds to and inhibits solu-
ble B lymphocyte stimulator (BLyS), is approved
as an add-on to standard therapy for treating
SLE and active lupus nephritis [11]. The efficacy
and tolerability of belimumab in patients with
SLE have been demonstrated in various clinical
and real-world studies globally, showing reduced
disease activity and risk of SLE flares, which, in
turn, are associated with reduced organ dam-
age accrual and GC use, as well as an acceptable
safety profile similar to that of standard therapy
[12-17].
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As per the European Alliance of Associations
for Rheumatology (EULAR) 2023 recommenda-
tions, addition of IS and/or an approved biologic
should be considered in patients not respond-
ing to first-line hydroxychloroquine (alone or
in combination with GCs) or in patients unable
to reduce GC dose for chronic use [10]. Prior
IS use is not mandatory for initiating biologics
[10]. Despite these recommendations, real-world
treatment pathways in patients with SLE may
not align with treatment recommendations as a
result of factors such as patient characteristics,
inadequate specialist care, accessibility to spe-
cific treatments due to associated high acquisi-
tion costs, and the dynamic nature of the dis-
ease [18]. Thus, as guidelines evolve, studies
help to elucidate the consequences of various
recommendations and their impact on patient
outcomes.

A previous retrospective study, encompassing
data from 466 patients across 24 centers in Italy,
demonstrated that patients with SLE treated
with belimumab early in the disease course
experienced favorable outcomes [19]. Notably,
a disease duration<2 years at belimumab ini-
tiation was a predictor of positive treatment
response at 6 and 24 months. Additionally, a
baseline Systemic Lupus International Collabo-
rating Clinics/American College of Rheumatol-
ogy Damage Index (SDI) score of O was an inde-
pendent predictor of remission in225% of the
total follow-up period. These findings suggest
that the lower the disease duration and baseline
damage, the greater the probability that initiat-
ing belimumab early in the disease may lead to
tavorable outcomes in real-life settings [19].

However, real-world data with extensive fol-
low-up on health outcomes (including the GC
use) in patients with SLE in the USA prescribed
belimumab earlier in the treatment pathway are
limited, necessitating further research assessing
the impact of early belimumab treatment (i.e., as
an alternative to, or in addition to, conventional
IS). Claims databases are a viable option captur-
ing sequential use of different therapies, but
often patients do not have enrollment within a
particular health plan for more than a few years.
Consequently, there is a lack of data capturing
the original SLE diagnosis date (and initial treat-
ments) to identify patients with true naivety to

IS and, thereby, the definitive position of beli-
mumab within the treatment pathway. Thus,
evaluating outcomes before and after IS use over
a specified time period (e.g., 24 months) relative
to therapy initiation is an alternative method of
capturing patients’ course of treatment.

This hypothesis-generating study aimed to
provide a comprehensive descriptive overview
of the real-world clinical outcomes in patients in
the USA with moderate or severe SLE who initi-
ated belimumab before or after IS use during the
24 months before belimumab initiation.

METHODS

Study Design

This was a retrospective, longitudinal cohort
study (GSK Study 217536) in the USA using de-
identified, patient-level administrative claims
data from the Komodo Health database between
January 2015 and December 2022 (Fig. 1). The
Komodo Health database includes data of
> 635 billion claims from>325 million patients
enrolled in healthcare plans in the USA with
comprehensive information regarding patient
demographics, diagnoses, and drugs/prescrip-
tions [20].

Patients with SLE were identified from January
2017 until May 2022, allowing for >24 months
of continuous enrollment before belimumab ini-
tiation. The index date was defined as the first
claim for belimumab, and the baseline period
was defined as the 24-month period prior to the
index. The observation period spanned from the
index date to the end of continuous eligibility or
the end of data availability.

Study Population

Eligible patients were>18 years of age on the
index date and filled>1 prescription for beli-
mumab from January 2017 to May 2022 (includ-
ing belimumab initiations as part of a clinical
trial); diagnosis of SLE (defined on the basis of
previous research [21-23]: International Classi-
fication of Diseases, 9th Revision, Clinical Mod-
ification [ICD-9-CM] 710.0x and ICD-10-CM:
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Start of data Index date End of data
availability Date of belimumab initiation between End of availability
(January 1, 2015) January 1, 2017 and May 31, 2022 follow-up  (December 31, 2022)
| | I | |,
[ | | |
Baseline period Observation period
* 24 months + Evaluation of clinical outcomes
« Evaluation of clinical outcomes and HCRU
and HCRU

« Diagnosis of SLE
« SLE disease severity

Fig. 1 Study design schematic. HCRU healthcare resource utilization; SLE systemic lupus erythematosus

M32.1x, M32.8, M32.9, based on>2 outpatient
medical claims or >1 inpatient/emergency
department claim) before or on the index date;
and =24 months continuous enrollment before
the index date. Patients were excluded if they
had drug-induced lupus (ICD-10-CM: M32.0;
based on>1 outpatient, inpatient, or emergency
department claim) any time before the index
date; or prescription of belimumab or a Janus
kinase inhibitor (i.e., baricitinib, tofacitinib,
upadacitinib, ruxolitinib, and fedratinib) during
the baseline period (other biologic treatments
were permitted). Patients who had received >2
prior IS during the baseline period were not
included in this study.

Cohorts

Patients were stratified into two cohorts: those
initiating belimumab before IS use (i.e., patients
with no IS use during the baseline period) and
those initiating belimumab after IS use (i.e.,
patients with use of one IS during the base-
line period). The IS of interest comprised aza-
thioprine, cyclophosphamide, cyclosporine,
leflunomide, methotrexate, mycophenolate
mofetil/mycophenolic acid, tacrolimus, and
voclosporin. Patients were further stratified by
their baseline SLE disease severity, defined using
a previously published algorithm based on meas-
ures of SLE disease activity and expert clinical
opinion (Tables S1 and S2) [24-26]. This paper
focuses on patients with moderate and severe
baseline SLE, not including patients with mild
baseline SLE.

Outcomes

Patient demographics (e.g., age, gender, US
geographic region) and clinical characteristics
(e.g., organ damage, SLE flares, GC use) were
assessed during the 24-month baseline period.

Patient follow-up was over a maximum of
60 months post-index, with the current analy-
sis focusing on the first 24 months post-index.
There was no minimum follow-up period,
measuring outcomes in the pre-specified
patient cohorts including SLE flares, time to
new organ damage, and oral GC (OGC) dose
(at 6, 12, and 24 months post-index).

The average daily dose (ADD) of OGCs (pred-
nisone equivalent) was measured as the cumu-
lative average at each time point, calculated
as the total dosage (prednisolone equivalent
dose multiplied by quantity prescribed) divided
by the numbers of days supplied (such as the
average from days 1 to 183 for the ADD at
6 months, 1 to 365 for the ADD at 12 months).
The median time to OGC discontinuation and
the median time to reduction of OGC ADD to
<5 mg were measured during the follow-up
period for patients with an ADD>0 mg and
>10 mg over the 3-month period prior to the
index date, respectively. Discontinuation was
defined as a patient with >1 OGC prescription
who did not fill another OGC prescription for
120 days after the previous prescription ran out
according to the fill date and days supplied on
the previous prescription.

Rate and severity of SLE flares were meas-
ured using both a pre-developed, “original”
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definition of flare [26], and a modified defi-
nition (specifically affecting classification of
moderate flares, Table S3). The modified defi-
nition was developed to reduce the risk of mis-
classification since IS refills could erroneously
be counted as a new prescription indicative of
a flare. Flare rates at 6, 12, and 24 months post-
index are described.

Time to organ damage occurrence over the
follow-up period was defined as the date of first
post-index occurrence of an ICD-9-CM or ICD-
10-CM diagnosis code indicative of new organ
damage in the inpatient or outpatient setting,
namely diagnosis of any of the following classes
of medical conditions associated with organ
damage [27]: cardiovascular, diabetes, gastro-
intestinal, malignancy (excluding dysplasia),
musculoskeletal, neuropsychiatric, and ocular
(Table S4).

All-cause healthcare resource utilization
(HCRU) following belimumab initiation, com-
prising rates of inpatient stays and emergency
department visits, was measured over the follow-
up period.

Data Analysis

Patient baseline characteristics were described
using frequencies and percentages for categori-
cal variables and means, standard deviation
(SD), and medians for continuous variables. For
calculating rates per person-year (PPY), the sum
of the incidences of the measure being evalu-
ated (i.e., SLE flares, inpatient stays, emergency
department visits) was divided by the number of
patient-years at risk during each specified time
point during the follow-up period (e.g., from
baseline to 6 months post-index for the 6-month
follow-up or from baseline to 12 months post-
index for the 12-month follow-up) to account
for difference in length of follow-up between
patients. Time to occurrence of organ damage
and time to OGC dose discontinuation or reduc-
tion were assessed using the Kaplan-Meier meth-
odology. All analyses were carried out using SAS
software (version 9.4; SAS Institute, Cary, North
Carolina) and/or R software (version 3.6.3; the
R Foundation). For baseline variables with miss-
ing data, the number of patients with missing

data was reported in Table 1. Missing data may
have led to misclassification of study outcomes
and comorbidities; however, it was unlikely that
this would differentially affect patients initiat-
ing belimumab before IS use and patients ini-
tiating belimumab after IS use. Therefore, no
further actions (such as multiple imputation)
were taken to address the missing data, as the
impact of such non-differential misclassification
is biased toward the null.

Ethical Approval

Permission was granted for this specific use of
the Komodo Health Database. This study com-
plied with all applicable laws regarding partici-
pant privacy and no participant contact or pri-
mary collection of individual data occurred. As
this study utilized secondary data that was de-
identified, it was deemed that the study did not
require review/approval from an institutional
review board/ethics committee or collection of
informed consent.

RESULTS

All results presented here are based on descrip-
tive analyses and numerical differences are pre-
sented without statistical hypothesis testing.

Patient Baseline Characteristics

Overall, 2295 patients with moderate/severe
baseline SLE were included in the cohort of
patients initiating belimumab before IS use and
4114 patients with moderate/severe baseline SLE
in the cohort of patients initiating belimumab
after IS use (Fig. 2). The sample size of patients
with mild baseline SLE among patients initiat-
ing belimumab after IS use was too small to be
meaningful (n=8) and, thus, was not evaluated.

Both cohorts had similar proportions of
patients with moderate/severe baseline SLE.
Among patients initiating belimumab before IS
use, 1909 patients (83.2%) had moderate and
386 (16.8%) had severe baseline SLE; among
patients initiating belimumab after IS use, 3252
patients (79.0%) had moderate and 862 (21.0%)
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Table 1 Patient baseline characteristics in patients initiating belimumab before and after IS use stratified by baseline SLE
disease severity over the 24-month baseline period

Moderate SLE at baseline® Severe SLE at baseline®
Patients initiating Patients initiating Patients initiating Patients initiating
belimumab before belimumab after belimumab before belimumab after IS use
IS use IS use IS use (N=862)
(N=1909) (N=3252) (N=386)
Age at index, years, mean £SD 452 +12.9 [45.2] 435+129[43.6]  44.8+13.4[43.7] 422 +13.8 [413]
[median]
Gender, 7 (%)
Female 1808 (94.7) 3042 (93.5) 352(912) 783 (90.8)
Male 101 (5.3) 208 (6.4) 34 (8.8) 78 (9.0)
Missing 0(0) 2(0.1) 0(0) 1(0.1)
US geographic region, 7 (%)
Midwest 277 (14.5) 482 (14.8) 55 (14.2) 129 (15.0)
Northeast 463 (24.3) 704 (21.6) 84 (21.8) 185 (21.5)
South 803 (42.1) 1417 (43.6) 178 (46.1) 364 (42.2)
West 349 (18.3) 628 (19.3) 66 (17.1) 175 (20.3)
Unknown 17 (0.9) 21(0.6) 3(0.8) 9(1.0)
Insurance, 7 (%)
Commercial 1284 (67.3) 2081 (64.0) 224 (58.0) 475 (55.1)
Medicare/Medicaid 578 (30.3) 1091 (33.5) 153 (39.6) 369 (42.8)
Other 47 (2.5) 80 (2.5) 9(2.3) 18(2.1)
Index year, 7 (%)
2017 214 (11.2) 333 (10.2) 33 (8.5) 87 (10.1)
2018 297 (15.6) 568 (17.5) 74(19.2) 157 (18.2)
2019 358 (18.8) 608 (18.7) 65(16.8) 142 (16.5)
2020 366 (19.2) 568 (17.5) 77 (19.9) 145 (16.8)
2021 486 (25.5) 869 (26.7) 99 (25.6) 251(29.1)
2022 188 (9.8) 306 (9.4) 38 (9.8) 80 (9.3)
Proportion of patients with organ damage, 7 (%)
Any 1290 (67.6) 2223 (68.4) 324(83.9) 713 (82.7)
Neuropsychiatric 573 (30.0) 862 (26.5) 188 (48.7) 351 (40.7)
Ocular 390 (20.4) 618 (19.0) 83 (21.5) 189 (21.9)
Diabetes 319 (16.7) 514 (15.8) 81 (21.0) 201 (23.3)
Cardiovascular 355 (18.6) 631(19.4) 128 (33.2) 323 (37.5)
Musculoskeletal 256 (13.4) 401 (12.3) 79 (20.5) 169 (19.6)
Renal 123 (6.4) 292 (9.0) 50 (13.0) 176 (20.4)
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Table 1 continued

Moderate SLE at baseline® Severe SLE at baseline®

Patients initiating

belimumab before

Patients initiating

belimumab after

Patients initiating

belimumab before

Patients initiating

belimumab after IS use

IS use IS use IS use (N=862)
(N=1909) (N=3252) (N=386)
SLE flares*¢
Proportion of patients with > 1 flare, 7 (%)
Mild 1727 (90.5) 3127 (96.2) 365 (94.6) 834 (96.8)
Moderate 1886 (98.8) 3252 (100.0) 361(93.5) 860 (99.8)
Severe 254 (13.3) 490 (15.1) 301 (78.0) 724 (84.0)
Number of flares by modi- 10.3+6.2 [10.0] 14.2+6.9 [13.0] 13.1+8.2[12.0] 19.1+11.7 [17.0]
fied definition, mean + SD
[median]
OGC use at index®f
ADD atindex, mg, mean+SD  3.1+5.2[1.1] 3.9+6.4[1.5] 6.7+9.6[3.1] 9.5+12.5[5.0]
[median]
Proportion of patients with 1031 (54.0) 1916 (58.9) 264 (68.4) 632 (73.3)
ADD > 0 mgat index, 7 (%)
Proportion of patients with 168 (8.8) 378 (11.6) 94 (24.4) 290 (33.6)
ADD > 10 mgat index, 7 (%)
All-cause HCRU, mean + SD [median]*
Inpatient stays 0.6+1.4[0.0] [0.0] 6+2.6(1. .
Emergency department visits 1.1 +2.4 [0.0] 1.2+2.6[0.0] 2.5+4.5[1.0] 2.5+4.8[1.0]

ADD average daily dose, HCRU healthcare resource utilization, IS immunosuppressant, OGC oral glucocorticoid, SD stand-
ard deviation, SLE systemic lupus erythematosus

*Patients were classified into mutually exclusive groups of mild, moderate, or severe disease using a previously published algo-
rithm, which is based on validated measures of SLE activity and the consensus of expert clinical opinion and considers medi-
cations of interest and HCRU associated with an SLE-related condition

bOrga.n damage values are presented where > 1 cohort had a proportion > 20.0%

“Evaluated during the 24-month baseline period excluded the index date

4SLE flare episodes were identified and classified by severity on the basis of a previously published claims-based algorithm,
which considers medications of interest and HCRU associated with an SLE diagnosis or SLE-related condition (also fea-
tured in the definition of moderate/severe baseline SLE)

“Prednisone equivalent dosage

fAverage daily dose of OGC at index is calculated as the average daily dose of OGC over the 3 month period prior to the
index date

had severe baseline SLE. A higher proportion
of patients with severe baseline SLE had organ
damage at baseline (83.9% of patients initiating
belimumab before IS use; 82.7% of patients ini-
tiating belimumab after IS use) than those with

moderate baseline SLE (67.6% of patients initiat-
ing belimumab before IS use; 68.4% of patients
initiating belimumab after IS use; Table 1), pos-
sibly due to an overlap in the diagnosis codes for
disease severity and organ damage.
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=1 belimumab claim between January 1, 2017, and May 31, 2022
48,168 J
N \
Diagnosis of SLE before or on the index date
J
~
218 years of age at index date
J
)
=24 months of continuous enroliment prior to the index date
J
N\
No claims for belimumab in the 24 months prior to the index date
& )
Exclusion criteria
=1 diagnosis of drug-induced SLE prior to or on the index date 485
Prescription for JAK inhibitor during the baseline period 110

Patients initiating belimumab before IS use
N=2719°

Moderate baseline SLE
n=1909

Severe baseline SLE
n=386

Fig.2 DPatient attrition. “Including patients with mild,
moderate, and severe baseline SLE. Patients with mild SLE,
as well as 2160 patients with the use of 22 IS during the

Among patients with moderate baseline SLE,
fewer patients initiating belimumab before versus
after IS use had a prior mild SLE flare during the
baseline period; the proportions of patients with
moderate or severe SLE flares were similar across
both cohorts (Table 1). Among patients with severe
baseline SLE, the proportion of patients with mild
flares during the baseline period was similar across
both cohorts. In patients with severe baseline SLE,
fewer patients initiating belimumab before ver-
sus after IS use had moderate or severe SLE flares
during the baseline period (Table 1). The mean

Patients initiating belimumab after IS use
N=4122°

Moderate baseline SLE
n=3252

Severe baseline SLE
n=862

baseline period, were excluded from this analysis. /S immu-
nosuppressant, JAK Janus kinase inhibitor, SLE systemic
lupus erythematosus

number of baseline SLE flares was also lower in
patients initiating belimumab before versus after
IS use, regardless of the baseline SLE severity (e.g.,
in patients with moderate baseline SLE, 10.3 vs
14.2; in patients with severe baseline SLE, 13.1 vs
19.1). Patients initiating belimumab before IS use
also had a lower OGC ADD than those initiating
belimumab after IS use, regardless of the base-
line SLE severity, though the difference was more
prominent in patients with severe versus moderate
baseline SLE; the mean (SD) ADD for patients initi-
ating belimumab before versus after IS use was 3.1
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Patients initiating
belimumab before IS use

Patients initiating
belimumab after IS use

Severe baseline SLE

W 24 months post-index

a 10 5
j)]
€
a
a
<
Patients initiating Patients initiating
belimumab before IS use belimumab after IS use
Moderate baseline SLE
B 6 months post-index M 12 months post-index
b bofo :—
) % belimumab before IS use 45(38,56)
©
=0
S £
§ @ Patients initiating
& atients initiati
£ poimumabattor1s use IR o (7. 10.0)
Patients initiating
° g belimumab before IS use _ 62(47,7.7)
a3
@
Q

Patients initiating
belimumab afer 1S use — 16 (08, 136)

0 2 4

6 8 10 12 14

Median (95% CI) time to discontinuation, months

Fig.3 ADD of OGC during the follow-up period (a),
and time to OGC discontinuation in patients with ADD
>0 mg at index (b). ADD average daily dose, CI confidence

(5.2) versus 3.9 (6.4) among those with moderate
baseline SLE, and 6.7 (9.6) versus 9.5 (12.5) among
those with severe baseline SLE.

With respect to all-cause HCRU, the mean
number of all-cause inpatient stays and emezr-
gency department visits at baseline was con-
sistent between both cohorts, irrespective of
the baseline SLE severity. However, the mean
number of visits was more than twofold greater
among patients with severe baseline SLE than
those with moderate baseline SLE.

interval, S immunosuppressant, OGC oral glucocorticoid,
SLE systemic lupus erythematosus

Clinical Outcomes

OGC Use

A decrease in OGC ADD was observed at each
time point from 6 months in both cohorts
of patients initiating belimumab before and
after IS use, with a more notable reduction in
patients with severe versus moderate baseline
SLE (Fig. 3a). Among patients with OGC 210
mg/day at index, patients initiating belimumab
before versus after IS use were able to discon-
tinue or reduce their OGC ADD to <5 mg earlier,
with a greater difference observed in patients
with moderate baseline SLE (Table 2). Among
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Table 2 OGC discontinuation or reduction following belimumab initiation before and after IS use stratified by baseline

SLE discase activity

n (%) Moderate baseline SLE

Severe baseline SLE

Patients initiating

Patients initiating

Patients initiating Patients initiating

belimumab before belimumab after IS belimumab before belimumab after

IS use use IS use IS use

(N=1909) (N=3252) (N=386) (N=862)
Median (95% CI) time to 5.9(4.7,7.7) 9.0(7.1,11.1) 6.8 (4.6, 8.4) 8.7(6.6,11.2)

OGC discontinuation or
reduction to ADD < 5 mg
in patients with OGC
ADD = 10 mgat index,

months

Proportion of patients with cumulative incidence of OGC discontinuation or reduction of OGC ADD to <5 mgin

patients with OGC ADD 2 10 mg at index, 7 (%)

6 months 83 (51.0) 150 (40.9) 43 (47.5) 117 (42.2)
12 months 109 (69.9) 206 (58.5) 57 (64.9) 155 (57.6)
24 months 128 (90.6) 248 (76.2) 66(79.2) 186 (75.2)

Note: OGC dose = prednisone equivalent dose

ADD average daily dose, CI confidence interval, IS immunosuppressant, OGC oral glucocorticoid, SLE systemic lupus ery-

thematosus

patients with OGC ADD 210 mg at index, the
cumulative incidence of OGC ADD reduction
to <5 mg or discontinuation increased more in
patients with moderate baseline SLE than those
with severe baseline SLE (Table 2). In patients
with OGC ADD>0 mg at index, patients initi-
ating belimumab before versus after IS use had
a shorter median time to OGC discontinua-
tion, with slightly more pronounced difference
observed in patients with severe baseline SLE
(Fig. 3b).

SLE Flares

Patients initiating belimumab before versus
after IS use had lower rates of all severity SLE
flares (modified definition) at all follow-up time
points up to 24 months, regardless of baseline
SLE severity (Table 3). The difference was more
notable with moderate and severe SLE flares,
especially in patients with severe baseline SLE.
There was at least a twofold difference in the

rate of severe flares between patients with severe
baseline SLE initiating belimumab before IS use
and those initiating belimumab after IS use at 6
and 24 months of follow-up (0.99 vs 2.07 PPY
and 0.70 vs 1.48 PPY, respectively). The differ-
ence in the rate of severe flares in patients initi-
ating belimumab before versus after IS use was
smaller in patients with moderate baseline SLE
(e.g., 0.35 vs 0.50 at 6 months).

Similarly, the rate of moderate flares was
lower in patients initiating belimumab before
versus after IS use, particularly in patients with
severe baseline SLE with at least a 1.5-fold dif-
ference between groups at 6, 12, and 24 months
(Table 3). This trend of a lower mean rate of
moderate flares in patients initiating belimumab
before versus after IS use was also observed
using the original definition of flare (patients
with moderate baseline SLE, 2.22 vs 4.71 PPY at
6 months, 2.16 vs 4.31 PPY at 12 months, 2.12
vs 4.08 PPY at 24 months; patients with severe
baseline SLE, 2.85 vs 6.13 PPY at 6 months, 2.67
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Table 3 Rates of SLE flares, as measured by modified definition, following initiation of belimumab before and after IS use

stratified by baseline SLE discase severity

Modified definition of SLE flares™®

Moderate baseline SLE

Severe baseline SLE

Patients initiating

belimumab before IS use  belimumab after IS use

Patients initiating

Patients initiating Patients initiating

belimumab before IS use  belimumab after IS

(N=1909) (N=3252) (N=386) use
(N=862)

Rate of mild flares, PPY", mean + SE¢

6 months 4.63+0.071 5.2040.058 4.91+0.163 5.27 £0.114

12 months 4.33+0.050 4.87+£0.041 4.56+0.115 5.09+0.081

24 months 427+0.038 476+0.031 4.40+0.087 5.02+0.063
Rate of moderate flares, PPYF, mean + SE¢

6 months 2.12+0.048 3.51+0.047 2.74+0.122 4.75+0.108

12 months 1.96+0.033 2.87+0.031 2.42+0.084 3.85+0.071

24 months 1.84+0.025 2.56+0.023 2.2940.063 3.45+0.052
Rate of severe flares, PPY', mean + SE?

6 months 0.35+0.019 0.50+0.018 0.99+0.073 2.07+0.071

12 months 0.32+£0.013 0.44+0.012 0.89+0.051 1.71+0.047

24 months 0.28+0.010 0.40 +0.009 0.70£0.035 1.48 +0.034

HCRU healthcare resource utilization, IS immunosuppressant, PPY per person-year, SE standard error, SLE systemic lupus

erythematosus

*SLE flare episodes were identified and classified by severity on the basis of a previously published claims-based algorithm,
which considers medications of interest and HCRU associated with an SLE diagnosis or SLE-related condition flare [26]

®The modified definition categorized initiation of IS as filling a prescription for an immunosuppressant > 60 days after the

days’ supply of the former prescription ended

“Rate of PPY is calculated as the total number of visits across all patients divided by the total person-time of observation

4SE of the population incidence rate is calculated as v/(total number of events)/(total follow-up time)

vs 5.47 PPY at 12 months, 2.63 vs 5.19 PPY at
24 months). The rates of moderate flare were
lower using the modified definition compared
with the original definition.

Time to Organ Damage

Among patients with moderate baseline SLE,
67.6% and 68.4% of patients initiating beli-
mumab before and after IS use, respectively,
had organ damage during the baseline period.
Among patients with severe baseline SLE, 83.9%
and 82.7% of patients initiating belimumab

before and after IS, respectively, had organ
damage during the baseline period (Table 1).
These patients were excluded from the post-
index organ damage analysis. Among patients
with moderate baseline SLE, the median (95%
confidence interval [CI]) time to organ damage
was >5 months longer in patients initiating beli-
mumab before IS use (32.1 [26.8, 37.5] months)
than in those initiating belimumab after IS use
(26.7 [24.7, 29.9] months). Among patients
with severe baseline SLE, the median (95% CI)
time to new organ damage accrual was 1 month
longer for patients initiating belimumab before
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versus after IS use (22.7 [14.4, not evaluable] vs
21.6 [11.9, 34.8]). The cumulative incidence of
organ damage was similar between both cohorts,
though patients with severe versus moderate
baseline SLE had a higher cumulative incidence
of organ damage at 24 months. The cumulative
incidence of organ damage for patients initiat-
ing belimumab before and after IS use was 42.7%
and 45.4% among patients with moderate base-
line SLE, and 53.6% and 51.4% among patients
with severe baseline SLE.

All-Cause HCRU

Over the follow-up period, among patients with
moderate baseline SLE, the mean rates PPY of all-
cause inpatient stays and emergency department
visits were generally similar across both cohorts.
The rate of inpatient stays was between 0.34 and
0.37 over the 24-month period for patients ini-
tiating belimumab before IS use, and 0.31 and
0.32 for patients initiating belimumab after IS
use. For emergency department visits, rates were
0.55-0.60 and 0.62-0.64 for patients initiating
belimumab before and after IS use, respectively.
Among patients with severe baseline SLE, the
mean rates of inpatient stays PPY were slightly
lower in patients initiating belimumab before
versus after IS use (0.63-0.68 vs 0.80-0.94).
The mean rates of emergency department vis-
its appeared to be similar across both cohorts,
ranging from 1.11 to 1.25 for patients initiating
belimumab before IS use and 1.10 to 1.22 for
patients initiating belimumab after IS use.

DISCUSSION

To our knowledge, this is the first real-world
study to describe clinical outcomes and all-
cause HCRU in patients with SLE initiating
belimumab before and after IS use during the
baseline period. Following belimumab initia-
tion, improvements in clinical outcomes were
observed in both cohorts, though the results sug-
gest earlier use of belimumab in the treatment
pathway may yield greater benefits on clinical
outcomes. Specifically, patients initiating beli-
mumab before IS use were able to discontinue

or reduce their OGC dose sooner than patients
initiating belimumab after IS use. Furthermore,
patients initiating belimumab before versus after
IS use had notably lower SLE flare rates and later
median time to organ damage occurrence.

The 2023 EULAR recommendations support-
ing the earlier use of biologics (i.e., following
non-response to hydroxychloroquine with
or without GCs, and with no requirement for
prior IS use) were proposed following the dem-
onstrated efficacy of biologics in randomized
clinical trials, in the absence of robust evidence
supporting the use of conventional IS [10]. The
results of this study support these recommenda-
tions, presenting novel evidence for the early
use of belimumab in the treatment pathway.
Without data on diagnosis in many databases
to establish disease duration, assessing position
in treatment pathways can provide complemen-
tary evidence. Although we did not analyze the
disease duration data because of the inability to
establish the date of SLE diagnosis, our results
are in line with those reported by Gatto et al.
(2020), demonstrating that earlier placement
of belimumab in the treatment pathway may
lead to favorable outcomes in the real-life set-
ting [19].

Per EULAR 2023 recommendations for SLE
treatment and management, GCs should be
minimized to <5 mg/day and withdrawn when
possible [10], since there are dose-dependent
adverse effects associated with long-term cumu-
lative GC use, including organ damage, with
2.8% increased risk for each 1 mg of prednisone
equivalent per day [28]. In the current study,
while most patients were able to discontinue or
reduce their OGC use within 12 months post-
index, patients initiating belimumab before IS
use were able to discontinue or reduce their
OGC dose to <5 mg/day in a shorter time than
those initiating belimumab after IS use. This
may translate to a lower risk of side effects,
including new organ damage accrual, in patients
who initiate belimumab earlier in the treatment
pathway. Consistently, a longer median time to
incident organ damage was observed in patients
initiating belimumab before IS use compared
with those initiating belimumab after IS use.

The rates of SLE flares PPY were lower at all
time points for patients initiating belimumab
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before versus after IS use, especially in patients
with severe baseline SLE. The definition of SLE
flares used in this study was modified from the
original definition [26]. For the original defini-
tion of flare, IS initiation was categorized as fill-
ing of a prescription > 60 days after the previous
prescription fill date. In the case of a prescrip-
tion for 60 days of treatment, for example, if the
patient received a new prescription at 61 days,
the IS would be described as “initiated” although
there was no break in treatment. In the modified
definition, this concern is mitigated as a gap of
>60 days between medication supply is required
rather than between the prescriptions itself,
leading to distinction between initiation and
repeat prescriptions. This is evidenced by the
fact that fewer moderate flares were identified
when comparing the modified versus original
flare definitions. The flare rates (both modified
and original definitions) were notably lower in
patients initiating belimumab before versus after
IS use. However, some differences were observed
between cohorts during the baseline period,
so descriptive comparisons in the observation
period should not be interpreted inferentially.

Despite the suggested clinical benefits of early
belimumab initiation, the rates of all-cause
HCRU were similar across both cohorts. As this
was all-cause utilization, it could be reflective
of continued treatment of co-morbid condi-
tions among both cohorts. Future research could
evaluate the potential economic benefits of the
earlier placement of belimumab in the treatment
pathway in relation to SLE-specific HCRU and
confounding factors such as organ damage and
types of therapy before/after IS use.

Limitations

Some of the limitations specific to this study
suggest the potential for improvement in further
research, notably regarding outcome measures
and cohort matching. While patients were strati-
fied by disease severity, this does not eradicate
differences in baseline clinical characteristics
between patients initiating belimumab before
and after IS use. Indeed, patients initiating
belimumab before versus after IS use appeared
to have slightly lower SLE disease activity,

evidenced by fewer SLE flares and lower OGC
doses at baseline. Furthermore, selection bias
may have influenced results, as physicians might
have channelled patients with high SLE disease
activity to IS therapy before belimumab initia-
tion. Thus, more robust analyses are needed
to explore outcomes further while attempting
to rigorously adjust for baseline differences
between the cohorts.

In terms of outcome measures, the definition
of organ damage was broad: 68% of patients
with moderate baseline SLE and 83-84% of
patients with severe baseline SLE met the cri-
teria for organ damage at baseline, resulting in
their exclusion from the organ damage analy-
sis, which could present a potential for selection
bias. The definition of SLE flare was also a poten-
tial study limitation; IS use in the moderate flare
definition may have resulted in an upward bias
in patients initiating belimumab after IS use
due to the requirement that they have previ-
ously used IS. The modified definition helps to
mitigate this concern but does not eliminate this
bias. In addition, the flare algorithm does not
consider parenteral GCs, possibly resulting in an
underestimation of flares.

Assumptions regarding medication usage are
common in studies using pharmacy claims to
examine medication utilization [29]. The pres-
ence of a dispensed medication does not guaran-
tee that the medication was taken as prescribed,
which could impact the evaluated outcomes.
Furthermore, medications not recorded in the
claims data, such as medications received dur-
ing inpatient stays, were not accounted for in
the analysis. Both factors may have resulted in
inaccurate study cohort assignment and under-
estimation of measures that rely on observed
medications, such as SLE flares. Further to the
point of medication usage, adherence to beli-
mumab was not measured in this study, so long-
term outcomes may be impacted by changes in
treatment regimens over time.

The study was also subject to limitations
inherent to administrative claims data. Vari-
ables such as clinical biomarkers and data on
patient-centric variables (e.g., disease activity)
are unavailable and claims-based proxies for SLE
diagnosis, flares, and disease severity might have
introduced measurement error. For example, the
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diagnosis of SLE relied on ICD-9/ICD-10 codes,
which may have led to misclassification or
underrepresentation of patients. Furthermore,
the identification of organ damage in this study
also relied on the presence of the ICD-9/ICD-10
codes, as organ damage measures such as SDI are
not routinely captured in real-world databases or
administrative claims data. Thus, it is possible
that inaccuracies or misclassification bias may
have occurred.

CONCLUSIONS

This hypothesis-generating descriptive analysis
indicates a potential benefit of early belimumab
use in facilitating OGC tapering or discontin-
uation at a faster rate than patients receiving
belimumab later in the treatment pathway (i.e.,
after IS use), which could have benefits in reduc-
ing GC-related adverse events, including organ
damage, as well as reducing rate of flares. This
study adds to real-world evidence supporting
belimumab’s use in clinical practice. However,
there also is an opportunity for future research
for more extensively evaluating the causal rela-
tionship between early belimumab use and clini-
cal improvement, using both controlled trials
and real-world observational studies.
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