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Belimumab in the treatment of Portuguese systemic lupus
erythematosus patients: a real-life multicenter study
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ABSTRACT

Objectives: To evaluate belimumab effectiveness and
safety in real-life Portuguese patients with Systemic Lu-
pus Erythematosus (SLE).

Materials and Methods: Multicenter cohort study in-
cluding all SLE patients treated with belimumab in se-
ven Portuguese rheumatology centers. Demographic,
clinical and serological data were collected at baseline,
6, 12 and 24 months of treatment with belimumab. To
evaluate effectiveness we used SLE Responder Index
(SRD) rates and changes in SELENA-SLEDAL. Safety was
evaluated by the number of adverse events.

Results: Thirty-eight patients were included: 37
(97.4%) female, with a mean age of 46.2+13.9 years.
Mean SELENA-SLEDAI was 8.2+3.9, 78.8% had ele-
vated anti-double-stranded DNA (anti-dsDNA) anti-
bodies and 72.7% had complement consumption at
baseline. Multiorgan involvement was the leading cause
for the use of belimumab. SRI response was achieved
in 51.9%, 60% and 91.7% at 6, 12 and 24 months of
belimumab treatment, respectively. LUNDEX adjusted
SRI response rates were 45.4%, 45.0% and 45.8% at 6,
12 and 24 months of belimumab, respectively. Mean
SELENA-SLEDAI, anti-dsDNA antibodies and daily
prednisolone dosage decreased significantly from base-
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line to 6, 12 and 24 months and C3 levels increased
significantly at 12 months of belimumab treatment.
Five patients presented adverse events (infections in
three cases) and eleven patients discontinued beli-
mumab (four due to inefficacy, three due to adverse
events and four were lost to follow-up).
Conclusions: Our study confirmed, in real-life Por-
tuguese patients with active SLE, the effectiveness of
belimumab in reduction of disease activity, immuno-
logical response and steroid-sparing, with a good safe-
ty profile.

Keywords: Systemic Lupus Erythematosus; Belimu-
mab.

INTRODUCTION

In 2011 belimumab, a human monoclonal antibody
targeting BLyS, became the first biotechnologic drug
approved for Systemic Lupus Erythematosus (SLE).
Clinical trials showed reduction of disease activity, re-
duction in the number and in the severity of flares,
steroid-sparing effects and improvement in health-re-
lated quality of life and fatigue'~. Belimumab showed
greatest benefit in patients with higher disease activity,
anti-double-stranded DNA (anti-dsDNA) positivity and
low complement levels at baseline®.

Belimumab is not approved for lupus nephritis or
central nervous system lupus, as the initial clinical
trials excluded these patients'?. Recently, it was an-
nounced that a randomized, double-blinded, placebo-
controlled phase III study to evaluate the efficacy and
tolerability of Belimumab in adults with active lupus
nephritis (BLISS-LN), has achieved its primary
end-point (awaiting publication of the full results —
BLISS-LN: Trial registration number NCT01639339).

In the European Union, belimumab is indicated in
patients (aged 5 years or older) with active autoanti-
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body-positive SLE with high degree of disease activity
(low complement levels and high titers of anti-dsDNA
antibodies), despite standard therapy’. In Portugal, be-
limumab is reimbursed if used as an adjunct therapy
for adults with active SLE, with SELENA-SLEDAI (SE-
LENA-SLE Disease Activity Index) = 10, anti-dsDNA
antibodies = 30 1U/ml and low C3 and/or C4 levels,
without evidence of lupus nephritis or central nervous
system involvement, despite previous treatment with
corticosteroids, antimalarials and immunosuppres-
sants (or adverse events leading to their discontinua-
tion)°.

Registries allow for a better understanding of real-
world data on new drugs. Few studies addressed real-
world use of belimumab'**°.

This study aimed to intestigate belimumab effec-
tiveness and safety in SLE patients followed in Por-
tuguese rheumatology centers.

MATERIALS AND METHODS

We conducted a multicenter prospective cohort study.
Adult patients with SLE diagnosis according to the
2012 SLICC classification criteria, treated with beli-
mumab in Portuguese rheumatology departments and
registered at the Rheumatic Diseases Portuguese Reg-
ister (Reuma.pt)”® until June 2019 were included. All
rheumatology departments were invited and seven ac-
cepted to participate in this study. Baseline data in-
cluded race, age, gender, smoking status and disease
duration. SLE disease actvity measured using the SE-
LENA-SLEDALI score, Physician Global Assessment
(PGA), disease flares and serological (serum levels of
anti-dsDNA antibodies, complement components lev-
els [C3 and C4]) data were assessed at baseline and at
6, 12 and 24 months of belimumab treatment. In ad-
dition, information on previous and concomitant med-
ication for SLE, including corticosteroid dose (mean
daily prednisolone equivalent dose) at baseline and at
the last evaluation was collected. The reasons for pre-
scribing and stopping belimumab were assessed, as
well as the reported adverse events.

STUDY OUTCOMES

The primary outcome was the SLE Responder Index
(SRI), a composite index that combines SELENA-
SLEDAI, British Isles Lupus Assessment Group (BI-
LAG) and Physician Global Assessment (PGA). SRI res-
ponse rate defined as the proportion of patiens having

>4 point reduction from baseline in SELENA-SLEDAI
score and no new BILAG A score and no more than one
new BILAG B organ domain score compared with base-
line and no worsening in PGA or <0.3-point increase
from baseline was the primary efficacy endpoint.

Secondary outcomes were the reduction of gluco-
corticoid dose, SELENA-SLEDAI, anti-dsDNA titers
and increase in complement levels. Additional sec-
ondary outcome was safety evaluated by the number of
adverse events.

STATISTICAL ANALYSIS
Statistical analysis was performed using SPSS 24.0.
Continuous variables were described as mean (+ stan-
dard deviation [SD]) or median (min;max), if they were
or were not normally distributed, respectively. Paired
comparisons between variables at baseline and follow-
-up time-points (at 6, 12 and 24 months) were made
using Wilcoxon test and comparison between inde-
pendent subgroups was made using Mann-Whitney U
test. Besides crude response rates, SRI response LUN-
DEX adjusted - a composite index useful for evaluating
drug efficacy in observational studies that integrates
clinical response and adherence to therapy, calculated
as the fraction of patients adhering to therapy multi-
plied by the fraction of patients fulfilling the selected
response criterion at a given time® - was also obtained
in order to compensate for the missing data.

All calculations were based on observed data. Dif-
ferences were considered statistically significant at
p<0.05.

ETHICAL CONSIDERATIONS

Informed consent was obtained from all study partici-
pants and the protocol was approved in October 11th
2018 by the Ethics Committee of Centro Hospitalar
Universitario Sdo Jodo (number 241/18). The study
was run in accordance with the principles of the De-
claration of Helsinki as amended in Fortaleza (2013).

RESULTS

Thirty-eight patients were included: 37 (97.4%) fe-
male, 34 (89.5%) Caucasian, 3 (7.9%) were current
smokers, with a mean age of 46.2+13.9 years, a mean
age at SLE diagnosis of 31.6+12.5 years and a median
disease duration of 9.7 years (min:0.9; max:33.6) at
the start of belimumab. Baseline mean SELENA-
-SLEDAI was 8.2+3.9, 26/33 (78.8%) patients had el-
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TABLE |. DEMOGRAPHIC, CLINICAL AND SEROLOGICAL FEATURES AT BASELINE

Total n = 38

Female - n (%)

37 (97.4%)

Caucasian - n (%)

34 (89.5%)

Age - mean+SD

46.2+13.9 years

Age at SLE diagnosis - mean+SD

31.6+12.5 years

SLE duration - median (min;max)

9.7 (min:0.9;max:33.6) years

Elevated anti-dsDNA antibodies - n/total* (%)

26/33 (78.8%)

Complement consumption - n/total* (%)

24/33 (72.7%)

SELENA-SLEDAI - mean+SD

8.2+3.9

Reasons for prescribing belimumab

Multiorgan involvement — n (%)

20 (52.6%)

Haematologic disorders — n (%) 9 (23.7%)
Cutaneous manifestations — n (%) 5 (13.2%)
Arthritis — n (%) 3 (7.9%)
Necrotizing Vasculitis — n (%) 1 (2.6%)

*accounting for missing data [5 patients]; anti-ds DNA: anti-double-stranded DNA; SLE: Systemic Lupus Erythematosus; SELENA-SLEDATI:

SELENA-SLE Disease Activity Index.

evated anti-dsDNA antibodies (anti-dsDNA levels
2100 TU/mL) and 24/33 (72.7%) had complement
consumption (C3 levels < 83 mg/dL and/or C4 levels
< 12 mg/dL). Demographic, clinical and serological
features are described in detail in Table 1.
Twenty-eight patients (73.7%) were concomitantly
treated with hydroxychloroquine, 16 (42.1%) with aza-
thioprine, 7 (18.4%) with methotrexate and 3 (7.9%)
with mycophenolate mofetil. Regarding previous thera-
peutic failures, all but four patients failed to respond to
hydroxychloroquine, 10 failed a second conventional
synthetic disease-modifying antirheumatic drug (csD-
MARD: methotrexate in 6, azathioprine in 3 and cy-
clophosphamide in 1), 7 failed a third one (mycophe-
nolate mofetil in 3, cyclophosphamide in 3 and
azathioprine in 1), and 6 failed rituximab treatment
(2 as monotherapy, 1 after failing response to 2
csDMARDs and 3 after therapeutic failure with 3
csDMARDs). The reasons for prescribing belimumab
were: multiorgan involvement in 20 (52.6%) patients
(10 with cutaneous, articular and haematologic in-
volvement; 3 with articular and cutaneous involve-
ment; 3 with articular and haematologic involvement;
1 with cutaneous and haematologic involvement; 1
with serositis, articular and haematologic involvement;
1 with serositis, articular and cutaneous involvement;
1 with serositis, cutaneous and haematologic involve-
ment), haematologic disorders in 9 (23.7%) patients,
cutaneous manifestations in 5 (13.2%) patients, arthri-

tis in 3 (7.9%) patients, necrotizing vasculitis in 1
(2.6%) patient. Belimumab was administered intra-
venously (10mg/kg) every 4 weeks for a median of 12
(min:1; max:76) months. Data on medication at base-
line can be seen in Table 11.

SRI response was achieved in 14/27 (51.9%), 12/20
(60%) and 11/12 (91.7%) at 6, 12 and 24 months of
belimumab treatment, respectively. Taking into account
drug discontinuation and the duration of belimumab
treatment, we calculated LUNDEX adjusted SRI re-
sponse rates, which were 45.4%, 45.0% and 45.8% at
6, 12 and 24 months of belimumab treatment, respec-
tively. No new BILAG A or BILAG B organ domain
scores were observed at 6, 12 and 24 months of beli-
mumab. In all the patients, the absence of a SRI res-
ponse was due to the SELENA-SLEDAI score. Addi-
tionally, three patients at 12 months of belimumab also
did not fulfil the PGA criteria (in addition to the SE-
LENA-SLEDAI criteria). Mean SELENA-SLEDALI signi-
ficantly decreased from 8.2+3.9 at baseline to 3.8+2.2
(p<0.001), 4.1+3.2 (p<0.001) and 3.1+1.6 (p=0.002)
at 6, 12 and 24 months, respectively. Anti-dsDNA an-
tibodies significantly decreased at 6, 12 and 24 months
and C3 increased at 12 months of belimumab treat-
ment; no significant increase was found at any time-
point in C4 levels. Regarding patients with high levels
(=100 TU/mL) of anti-dsDNA antibodies at baseline,
10/26 patients normalized (<100 TU/mL) at 6 months,
5/26 at 12 months and 4/26 at 24 months of beli-
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TABLE Il. SYSTEMIC LUPUS ERYTHEMATOSUS MEDICATION DATA

Total n = 38

Prednisolone dose at baseline - mean+SD

10.8+£5.1 mg

Belimumab duration - median (min;max)

12 (min:1;max:76) months

Concomitant SLE medication

Hydroxychloroquine — n (%)

28 (73.7%)

Azathioprine — n (%)

16 (42.1%)

Methotrexate — n (%)

7 (18.4%)

Mycophenolate mofetil — n (%)

3 (7.9%)

SLE: Systemic Lupus Erythematosus

TABLE IlIl. SRI RESPONSE AND EVOLUTION OF SELENA-SLEDAI, ANTI-DSDNA ANTIBODIES AND C3 LEVELS AT 6,

12 AND 24 MONTHS OF BELIMUMAB AND ITS STATISCAL COMPARISON WITH BASELINE VALUES

Baseline (n=38) 6 months (n=28) 12 months (n=21) 24 months (n=12)
SRI response n(%) - 14 (51.9%) 12 (60%) 11 (91.7%)
(n=27%) (n=20%) (n=12%)
SRI response LUNDEX - 45.4% 45.0% 45.8%
adjusted (%)
SLEDAI mean+SD 8.2+3.9 3.8+2.2 4.1+3.2 3.1x1.6
(n=37%) (p<0.001) (p<0.001) (p=0.002)
(n=28%) (n=20%) (n=12%)
Anti-dsDNA antibodies 255.8+277.4 175.5+£189.0 177.4+333.9 111.4+129.1
(IU/mL) mean+SD (n=33%) (p=0.015) (p=0.031) (p=0.001)
(n=26%) (n=20%) (n=11%)
C3 (mg/dL) mean+SD 82.6+28.8 89.6+27.1 94.6+25.8 100.9+36.9
(n=33*) (p=0.223) (p=0.018) (p=0.139)
(n=27%) (n=21%) (n=12%)

*number of patients with available information at each time-point; SLEDAI: Systemic Lupus Erythematosus Disease Activity Index; SRI:

Systemic Lupus Erythematosus Responder Index. Statistical test — Wilcoxon test.

mumab.

We found a significant reduction in mean daily pred-
nisolone dose from baseline (10.8+5.1mg) to 6 months
(7.5£3.9mg, p=0.001), 12 months (6.6+3.8mg,
p<0.001), 24 months (6.5+3.3mg, p=0.017) and up to
the last evaluation under belimumab (5.5+3.0mg,
p<0.001). Three patients were able to completely stop
corticosteroids. Detailed data are shown in Table III.

No significant differences in SELENA-SLEDAI re-
duction or SRI response rate were observed in sub-
group comparison analysis at any time-point (elevated
vs non elevated dsDNA levels at baseline; complement
consumption vs no complement consumption at base-
line) nor in the baseline variables by clinical response
(SRI reponders vs not SRI responders; SELENA-

SLEDAI improvement vs no SELENA-SLEDAI im-
provement).

Five patients (13.2%) presented adverse events (3
infections, 1 acute myocardial infaction and 1 breast
cancer). The three infections occurred during treament
with belimumab were: skin infection, upper respirato-
ry tract infection and urinary tract infection (reason for
discontinuation in one patient).

Reasons for belimumab discontinuation (11 pa-
tients, 28.9%) were: inefficacy in 4 patients (at 2, 5, 7
and 54 months of belimumab), loss to follow-up in 4
patients (at 2, 6, 8 and 21 months of belimumab), and
adverse events in 3 patients (1 due to recurrent urinary
tract infections [after 47 months of belimumab], 1 due
to acute myocardial infarction [after 1 month of beli-
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mumab] and 1 due to breast cancer [after 18 months
of belimumab]). Interestingly, the clinical manifesta-
tion that led to the discontinuation of belimumab after
5 months of treatment, in a particular patient, was a
lupus nephritis class I1I, which was subsequently treat-
ed with mycophenolate mofetil. Given the limited
number and the heterogeneity of these patients, it was
not possible to determine a population prone to the
discontinuation of belimumab.

DISCUSSION

Our results, based on Reuma.pt, showed not only beli-
mumab effectiveness, but also a pattern of immuno-
logical response and steroid-sparing effect in real-life
Portuguese SLE patients at 6, 12 and 24 months of
treatment, with a good safety profile. Demographic fea-
tures of our population were similar to those of clini-
cal trials'? in terms of gender distribution, age, dura-
tion of disease, rise in anti-dsDNA antibody levels,
complement consumption, SLE medication and mean
daily prednisolone equivalent dose. However, our po-
pulation had a higher predominance of Caucasian pa-
tients and a lower mean SELENA-SLEDALI at baseline.

Anumber of scientific publications on the use of be-
limumab in real-life SLE patients has been published.
OBSErve (evaluation Of use of Belimumab in clinical
practice SEttings) is an international cohort program
designed to describe the clinical outcomes of beli-
mumab therapy in real-life setting, with data published
in some countries like USAY, Germany'! and Switzer-
land™. Also, data reflecting the reality of other countries
have been published, like Italy'?, Brazil'* and Israel®
and a review of real-life data on belimumab, including
some OBSErve studies, was also published'. The
population size varies among real-life studys and
ranges from 18 patients in an Italian study® to 91 pa-
tients in a Greek study'’. Our sample of 38 Portuguese
SLE patients, although not large enough to allow more
complex statistical analysis or subgroup analyses, al-
lowed us to draw some interesting conclusions. Also,
being a multicenter study, more national representa-
tive findings could be obtained. Regarding the dura-
tion of follow-up, our last time point (24 months) is
equal or superior to most of the previous published
data, an important aspect in a chronic, lifelong disease.
Most studies had a follow-up period of 6'"'*!® and 12
months'*!'*. Concerning baseline demographic
characteristics, a marked female predominance is ob-

served in all studies. A predominance of Caucasion race
is also observed, but in a smaller scale in most studies
as compared to our results, probably reflecting the
characteristics of the Portuguese SLE population.
Other baseline disease-related characteristics are simi-
lar to our study population: mean SLEDAI between 8"
and 12.4'°, mean age at start of belimumab between
32.6" and 46.7"* years and mean disease duration be-
tween 9.7 years and 171.8'" months (14.3 years). The
percentage of patients with high anti-dsDNA antibody
levels was highly variable among studies (36.3%'" to
83%") and the same was observed regarding comple-
ment consumption (48.3' to 78%"'’) and mean daily
prednisolone equivalent dose (10.2mg/day" to
30mg/day').

On the other hand, the reasons for starting beli-
mumab are difficult to compare across studies due to
differences in their coding methodologies. Our national
registry (Reuma.pt) classifies as “multiorgan involve-
ment” when the involvement of more than one system
is the reason to start the drug, but this limits the iden-
tification of the type of organ involvement that might
have been the main contributor to the clinical decision.
Differently, other studies describe all the organs in-
volved at baseline'*!", the most involved one' or spe-
cific reasons'? (like inefficacy or intolerance to previous
treatment or to spare corticosteroids). Multiorgan in-
volvement was the leading cause for the use of beli-
mumab in our sample, with haematologic disorders as
the second cause. Caution should be taken interpret-
ing this finding, as the “multiorgan involvement” may
include several different combinations of organic sys-
tems involved. Most data showed articular and cuta-
neous involvement as the main reasons to start beli-
mumab. The later represents the fourth and third main
single reasons to prescribe the drugin our SLE patients.

Previous and concomitant SLE medication in most
studies was also similar to ours, with hydroxychloro-
quine being the most frequently used drug in all stud-
ies, followed by azathioprine'>!” or mycophenolate
mofetil''® in most of them. Curiously, in our sample,
the use of methotrexate came in second place as previ-
ous therapy to belimumab (just after hydroxychloro-
quine), and in third place as concomitant drug (after
azathioprine). Few studies included patients previous-
ly treated with rituximab and these patients constitu-
ted between 4%'? and 13.2%"7 of the total. In our sam-
ple, 15.8% of patients had previously failed rituximab,
which may be a potential indicator of disease severity.

Regarding results, SRI response rate at 52 weeks fol-
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low-up in clinical trials with belimumab administered
at a dose of 10 mg/kg every 4 weeks was 58%' and
43.2%?2, respectively in BLISS 52 and in BLISS 76 stu-
dies. These results are similar to our LUNDEX adjust-
ed SRI response rates. Also, statistically significant
changes were also noted in anti-dsDNA levels, com-
plement components and daily corticosteroid dosage.
Most real-life studies, like ours, demonstrate a statisti-
cally significant decrease in SLEDAI and/or in mean
daily prednisolone equivalent dose!®>'""'*, some of
them showing also a decrease in anti-dsDNA antibodies
levels'®!2!>1? and an increase in complement compo-
nents'®'>1*1>19 The fact that there was no significant
increase in C4 levels in any of the time-points analyzed
in our study can be explained by the limited number
of patients and the worse sensitivity of low C4 levels in
SLE (compared to C3 levels)*. Additionally, we evalu-
ated SRI response rate which is not always feasible in
clinical practice, given the need to have BILAG and
PGA, but data from our national registry allowed us to
calculate it. Some studies have used other outcomes
and even shown potential predictors of response to be-
limumab, like limited/no organ damage prior to beli-
mumab?’' and baseline polyarthritis, SLEDAI 210 or
prednisolone 27.5mg/day**. Our study did not identi-
fy any differences in subgroup analysis or possible pre-
dictors of response (elevated vs non elevated dsDNA
levels at baseline; complement consumption vs no
complement consumption at baseline; SRI reponders
vs not SRI responders; SELENA-SLEDAI improvement
vs no SELENA-SLEDAI improvement) probably due to
the sample size not powered to detect small effects.
Reports from other registers also found that a ma-
jority of patients who were receiving biologics would
not have been eligible for participation in RCTs, either
because they were too ill or disabled to participate, or
because the disease was not active enough to be eligi-
ble. In our sample, a considerable percentage of SLE pa-
tients did not meet the current Portuguese reimburse-
ment criteria for prescribing belimumab (74%; data
not shown). However, some of them got access to be-
limumab before the widespread implementation of
these criteria. Of interest, at 6 months, 50% of these pa-
tients presented a significant decrease in SLEDAI and
25% exhibited SRI response (data not shown) leading
us to consider that these criteria should be revisited
taking into account national real-life data.
Concerning safety, as in clinical trials'? and in other
real-life studes™ 1> non-serious infections were the
most frequent adverse events, but only in one patient led

to drug discontinuation. Our rate of discontinuation
(28.9%) was similar to what was observed in the USA
OBSErve data (22.4%)' and is partly explained by the
significant number of lost to follow-up (4 patients).

STUDY LIMITATIONS

Registries are important to assess drug effectiveness and
safety in real-life setting and allow the comparison be-
tween different populations. To the best of our knowl-
edge there are no data in the literature assessing real-
life use of belimumab in Portuguese SLE patients,
where the drug reimbursement slightly differs from the
EU indication approval. As an observational study, the
main limitation was missing data. Also, our sample was
to small to allow subgroup analysis and to identify pos-
sible predictors of response.

CONCLUSIONS

In conclusion, in line with previous real-life studies,
our study confirmed belimumab effectiveness, im-
munological response and steroid-sparing effect in real-
-life Portuguese patients with active SLE, with a good
safety profile.
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