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ABSTRACT

OBSErve Germany was the first observational

study of belimumab as add-on treatment for

systemic lupus erythematosus (SLE) in routine

clinical care in Germany, retrospectively

collecting data from 102 SLE patients,

6 months before and after belimumab

initiation. Most patients had moderate or

severe SLE and several SLE manifestations.

After 6 months of belimumab treatment, 78%

of patients showed an improvement in overall

disease activity of at least 20% in their

physician’s judgment and for 42% of patients

the improvement was at least 50%. Similar

results were observed for the most common

manifestations: arthritis, fatigue, rash, alopecia,

increased anti-dsDNA antibody levels, and low

complement. The SLE Disease Activity Index

(SLEDAI/SELENA-SLEDAI) decreased from 10.6

to 5.6 (n = 65), with other indices also showing
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improvement. A notable dose reduction was

seen for concomitant oral corticosteroids, from

13.7 to 7.6 mg/day overall (n = 91), and from

17.5 to 8.6 mg/day in patients with a high

corticosteroid dose at belimumab initiation

(C7.5 mg; n = 63). Six patients discontinued

belimumab therapy within 6 months. Overall,

belimumab showed promising results for SLE

patients in real-world settings. After 6 months

of belimumab treatment, disease activity and

corticosteroid use were reduced. The

discontinuation rate was low and belimumab

appeared to be well tolerated.

Funding GlaxoSmithKline UK.
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INTRODUCTION

Systemic lupus erythematosus (SLE) is an

autoimmune disease with heterogeneous

morbidities, involving the skin, joints, kidneys,

or central nervous system. The clinical course is

characterized by chronic remitting and relapsing

phases which usually requires life-long

medication to manage disease activity. Standard

medications for SLE include oral corticosteroids,

antimalarials, cytotoxic agents, non-steroidal

anti-inflammatory drugs (NSAIDs), and

immunomodulators/immunosuppressors, some

of which can lead to severe side effects,

especially at higher doses [1–7]. Potentially

severe complications of SLE include lupus

nephritis and central nervous system vasculitis,

both of which require long-term treatment with

high doses of corticosteroids and/or

cyclophosphamide and tend to relapse [1, 8].

The combination of SLE manifestations and side

effects of long-term medication use can severely

impact on the patients’ quality of life and ability

to work. However, advances in therapy and

management have increased life expectancy and

quality of life for SLE patients [9, 10].

New types of therapies include biologicals

[11, 12], e.g., the BLyS (B lymphocyte

stimulator) inhibitor belimumab (trade name

Benlysta�), a human monoclonal IgG1k

antibody that is indicated for adult

autoantibody-positive SLE patients that require

an add-on to other SLE medications due to a

persisting high degree of disease activity despite

standard therapy, e.g., in cases with

ineffectiveness or intolerability of other

medications [13]. Belimumab received market

authorization for Europe and the USA in 2011,

after safety and efficacy were confirmed in two

randomized, placebo-controlled clinical trials

[14–18], subsequently followed by an ongoing

continuation study [19]. At this stage, it is

essential to evaluate how the results of these

studies translate into the clinical reality of

managing and treating SLE patients.

BLyS is an essential B cell survival factor acting

by binding to specific B cell surface receptors. In

SLE, an excess concentration of BLyS inhibits the

physiological apoptosis of autoreactive B cells and

promotes their pathological differentiation into

autoantibody-producing plasma cells.

Belimumab acts by capturing and inhibiting

soluble BLyS before it binds to its receptors, thus

indirectly inhibiting the survival and

differentiation of autoreactive B cells, as well as

the subsequent production of autoantibodies by

plasma cells [20, 21]. Belimumab is a long-term

treatment administered as an intravenous

infusion, with the initial three doses given every

2 weeks (week 0, 2, 4) followed by 4-weekly

administrations. Clinical response has been

described as early as 8 weeks [22]. However,

generally patients should be treated for
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6 months before a decision about treatment

discontinuation due to lack of response is taken

[13]. Patients with high disease activity levels

despite standard therapy have been shown to

benefit most from belimumab treatment,

especially regarding clinical disease activity (e.g.,

as measured by validated scores), corticosteroid

dependence, and laboratory markers such as

autoantibody-positivity or low complement

levels [16].

OBSErve is a multinational study

programme with results having been reported

from the USA and Spain so far [23, 24]. The

present study, OBSErve Germany (Evaluation

Of Use of Belimumab in Clinical Practice

Settings; GSK study number GSK 117214), is

part of this programme and the first real-world

observation of belimumab use and outcomes

in routine clinical care in Germany, 2 years

after belimumab was launched on the

European market. Further OBSErve studies are

under way or planned in other European and

Latin American countries. The objective of the

study was to observe the overall patterns of SLE

care and outcomes among belimumab users in

clinical practice in Germany and to describe

the belimumab patient population, the reasons

for initiating and discontinuing belimumab

treatment, aspects of healthcare resource

utilization in these patients, and the use of

routine disease assessment tools in clinical

practice. After the clinical trials confirmed

efficacy and safety in an interventional

setting, it is important to investigate usage

patterns and disease management results for

patients in routine care, as assessed by their

treating physicians [25]. For this study,

treatment results were analyzed after the

initial 6 months of belimumab therapy, in

line with the summary of product

characteristics for belimumab which

recommends a minimum treatment period of

6 months before a decision about the

treatment outcomes and its continuation can

be made [13].

METHODS

Study Design

OBSErve Germany was a retrospective,

multicenter, observational cohort study

collecting data on belimumab therapy in

routine care of SLE patients in Germany. It

was designed to gather real-world information

from patient medical records on the short-term

(6 months) clinical outcome in SLE patients

treated with belimumab. The study was

conducted in line with the Guidelines for

Good Pharmacoepidemiology Practices (GPP).

All study documents were submitted to the

responsible ethics committee (EC) of the local

coordinating investigator, i.e., the

Landesaerztekammer Rheinland-Pfalz.

According to the local requirements, the

observational plan was notified to the

competent higher federal authority, the Paul

Ehrlich Institute (PEI) before starting data

collection. Data collection for the study was

performed between April 2013 and November

2013 in 21 rheumatology practices. During the

data collection period, monthly update reports

on the participating physicians were provided

to the Federal Association of Panel Doctors

(KBV), the Central Federal Association of the

Health Insurance Funds (GKV-Spitzenverband),

and the Association of Private Health Insurance

Funds (PKV) according to national law AMG

§67(6). As a result of its retrospective character,

this study did not influence the physicians’

treatment decisions; frequency and timing of

examinations and the prescription of

belimumab were handled according to the

Rheumatol Ther (2016) 3:271–290 273



physician’s routine practice and no additional

examinations were required for the study.

Therefore patient’s informed consent was not

required.

Study Population

OBSErve Germany was sponsored by GSK who

contributed their knowledge about sites with

experience in prescribing belimumab to be

contacted with a feasibility questionnaire.

According to the predefined eligibility criteria,

the study sample included clinical sites which had

at least 5 years of experience in treating SLE

patients and at least 6 months experience in the

usage of belimumab for SLE. At the start of the

study the participating physicianswere required to

be managing at least ten SLE patients at the time

and to have initiated belimumab in at least two

patients as part of routine care, with at least one of

them still receiving belimumab at the time.

Patients included in the documentation had

to be at least 18 years old and belimumab-naı̈ve

with a confirmed diagnosis of SLE. For these

patients, treatment with belimumab had to be

initiated as part of routine care at least

6 months before inclusion into the study,

ensuring a purely retrospective observation

and documentation of the first 6 months of

the treatment. All eligible patients had to be

included at each site, also if they discontinued

belimumab therapy within the initial 6 months,

in order to also obtain insight into the

frequency and reasons for early

discontinuation in a real-world setting. Data

that had to be available included medical and

treatment history for at least 6 months prior to

belimumab initiation, the reason for

belimumab initiation, treatment outcomes at

6 months after start of treatment, and the

reason for discontinuation if belimumab was

discontinued. Exclusion criteria were current

enrollment in an SLE-related trial or initiation

of belimumab therapy as part of a clinical trial

interventional arm.

Study Conduct

For this study, the index date was defined as the

date of belimumab initiation. The study period

included a treatment history period of

6 months prior to the index date followed by

the initial belimumab treatment period of

6 months after the index date. This allowed

for an observation time of about 12 months for

each patient in the study. The participating

physicians identified all adult SLE patients in

their practices who fulfilled the eligibility

criteria, to avoid selection bias. The physicians

collected and documented the relevant

information from their patients’ medical

records in anonymized form. Information on

the physicians’ practices and their SLE

management approaches were collected,

including practice type, patient caseload, and

routine SLE diagnosis and management

approaches. The following patient data from

medical records were captured in the patient

case report form (CRF): patient demographics,

co-morbidities, SLE disease characteristics at

start of belimumab therapy, belimumab

therapy, other SLE and non-SLE medications,

outcomes related to clinical and serological

manifestations, disease activity assessments,

physician judgment on overall clinical

response 6 months after initiation, and

healthcare resource utilization.

All assessment results regarding disease

activity and outcome (e.g., the ‘‘Safety of

Estrogens in Lupus Erythematosus National

Assessment’’ (SELENA) modification of the SLE

Disease Activity Index (SLEDAI)) were estimated

by the participating physicians themselves,

either immediately during a patient’s visit, or
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retrospectively from the patient chart. At the

time of initiating belimumab the scoring used

ranged from mild, moderate to severe lupus.

Regarding the treatment effects 6 months after

belimumab the physicians’ judgment scale for

disease activity, overall as well as based on

disease manifestations ranged from worse, no

improvement, less than 20% improvement (i.e.,

minimally improved), 20–49% improvement

(i.e., clear but moderate improvement),

50–79% improvement (i.e., great

improvement) to at least 80% improvement

(i.e., nearly normalized). This estimated score

was also the primary endpoint measure to

reflect the physicians’ opinion of the

improvement of their patients’ SLE status. This

scale was not a validated instrument but aimed

to reflect the real-world clinical approach for

the evaluation of treatment effectiveness, where

formal instruments to assess disease activity

(such as the SLEDAI or ECLAM (European

Consensus Lupus Activity Measurement

Index)) are not yet broadly used on a regular

basis, despite recommendations by the

European League Against Rheumatism

(EULAR) [26]. Therefore, the physicians’

judgment scale, used identically across the

whole OBSErve study programme, aimed to

obtain a subjective clinical rating.

Additionally, disease assessments using

Physician Global Assessment Scales and

Patient Global Assessment Scales were

collected where available. The physicians who

documented results from these scales used their

internal rating system and the results were then

converted to a scale ranging from 0 to 100,

based on the ranges provided by the physicians.

Data collection was performed using an

electronic data capture system (EDC).

Automatic checks were implemented in the

EDC to avoid missing answers and to provide

valid and plausible data entries. During the

study it was discovered that data related to

concomitant SLE medication were incomplete.

Thus, queries were sent out to the respective

physicians to confirm and to complete the

provided information.

Data Analysis

All statistical analyses were performed in a

descriptive manner and were interpreted in an

explorative way. Tables were created with the

software SAS� version 9.2 for Windows. For

continuous data, the number of non-missing and

missing values, mean, standard deviation,

minimum, median, and maximum were

calculated. For the analysis of corticosteroid doses

and for SLEDAI/SELENA-SLEDAI response groups,

values of continuous variables were additionally

presented as categorical data. The analysis

included all valid cases (fulfilling the inclusion

criteria, CRFs completed) from eligible sites

(fulfilling the inclusion criteria). The evaluation

of treatment outcome data after 6 months was

performed for all patients who completed the

initial 6 months of belimumab therapy, in line

with the summary of product characteristics for

belimumabwhichrecommendsaminimuminitial

treatment period of 6 months [13].

Compliance with Ethics Guidelines

This article does not contain any new studies

with human or animal subjects performed by

any of the authors.

RESULTS

Baseline Characteristics of Study Sites

For this study, SLE patient data and treatment

outcomes under belimumab therapy were
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collected retrospectively for 102 patients from

21 sites in Germany, mainly hospitals (76%).

On average (mean ± standard deviation), the

physicians’ experience in treating SLE patients

was 15.7 ± 6.74 years (min 5, max 30 years).

They were treating 72.7 ± 30.51 SLE patients

(min 20, max 100 patients) at the time of data

collection. Each physician, on average, was

treating 5.7 ± 4.73 patients with belimumab.

Of these, 4.8 ± 2.17 patients had been receiving

belimumab for at least 6 months.

The most common disease assessment tools

used routinely by the study sites for SLE

management were the SLEDAI (57%)/

SELENA-SLEDAI (29%), the Patient Global

Assessment Scale (43%), the ECLAM (38%),

and the Physician Global Assessment Scale

(33%). Furthermore, the most frequent routine

laboratory analyses included testing of C3 and

C4 concentrations (performed by 100% of

physicians), serum creatinine levels (100%),

C-reactive protein levels (95%), as well as a

complete blood count (95%). The majority of

participating physicians (62%) stated that the

patient’s opinion was highly important when

considering changes in the individual SLE

therapy.

Patient Baseline Characteristics

and Reasons for Initiating Belimumab

Therapy

A total of 102 patients were included in the

analysis. Most of them were female (91%) and

all but one were Caucasian. The mean age of the

patients was 42.5 ± 13.83 years (min 19, max

76) and the mean body mass index was

25.3 ± 6.19 kg/m2. The SLE-related baseline

data and the co-morbidities of the patients are

provided in Table 1.

The patients’ SLE disease severity before

initiating belimumab treatment, i.e., at

baseline, was assessed by their physician. The

majority of patients had moderate (60%) or

severe (25%) SLE and most (58%) had been

diagnosed with SLE more than 10 years ago. The

most common laboratory findings for these

patients at baseline were high levels of

anti-dsDNA antibodies (in 72% of patients)

and below-normal levels of the complement

components 3 (61%) and 4 (52%).

The number of clinical and serological

manifestations of SLE varied in the study

population, but for 60% of patients, four or

more manifestations were documented at

baseline. The most frequently documented SLE

manifestations at baseline were arthritis (67% of

patients), increased anti-dsDNA antibody levels

(56%), low complement levels (47%), rash

(40%), lupus nephritis (25%), and alopecia

(25%). The most frequently listed co-morbid

conditions of the patients at the start of

belimumab therapy were fatigue (41%),

hypertension (35%), osteoporosis (20%), and

depression (12%).

The indication for belimumab was related to

mucocutaneous, arthritis, serositis, and mild

lupus nephritis occurring with other lupus

manifestations. The most common reason for

initiating belimumab therapy was

ineffectiveness of the patient’s previous

treatment regimen (88% of patients). Further

common reasons were a worsening of the

patient’s condition (61%) and a desire to

decrease the use of corticosteroid drugs

(‘‘steroid sparing’’) (40%).

SLE Disease Activity at Baseline

The following comparisons of results from

baseline to 6 months later are presented for all

96 patients who completed the initial 6 months

of treatment. This reflects the recommendation

made by the European regulatory authority (the
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Table 1 SLE disease baseline data and co-morbidities at time of start of belimumab therapy

Number of patients
(N5 102)

Percentage of patients
(%)

SLE severity at belimumab therapy starta

Mild 8 8

Moderate 61 60

Severe 26 25

Unknown 7 7

Time since SLE diagnosis (years)

\1 1 1

1–5 23 23

6–10 19 19

[10 59 58

Laboratory values at start of belimumab therapyb

High anti-dsDNA antibody titresc 73 72

Low complement component 3 (\lower limit of normal)c 62 61

Low complement component 4 (\lower limit of normal)c 53 52

Proteinuria ([upper limit of normal) 30 29

Leukopenia 17 17

Thrombocytopenia 15 15

Hemolytic anaemia 6 6

None of these 9 9

Number of SLE manifestations at start of belimumab therapy

0 0 0

1 8 8

2 13 13

3 20 20

4 24 24

5 11 11

[5 26 25

SLE manifestations at start of belimumab therapy (most frequent)b

Arthritis 68 67

Increased anti-dsDNA antibody levelsc 57 56

Low complement levels (C3, C4, or CH50)c 48 47

Rash 41 40

Rheumatol Ther (2016) 3:271–290 277



European Medicines Agency, EMA), and laid

down in the summary of product characteristics

for belimumab, to initially administer

belimumab for at least 6 months before

evaluation of the treatment result and before

any decision about continuation of the

treatment [13]. Six patients discontinued the

study before this time point (see details below).

A formal tool to measure disease activity was

used for 76 patients (79%), at baseline and after

the initial 6 months of belimumab therapy.

Here, the physicians most frequently reported

SLEDAI/SELENA-SLEDAI scores (for 65 patients;

score range from 0 (no disease activity) to 105),

with a mean score of 10.6 ± 6.09 at baseline

(min 0, max 28), followed by the ECLAM (for 19

patients; range from 0 (no disease activity) to

10), with a mean score of 2.9 ± 2.03 (min 0,

max 7). The Physician Global Assessment Scale

was used for 17 patients (range from 0 (no

disease activity) to 100) and the mean baseline

score was reported as 71.9 ± 13.56 (min 30, max

88), and the Patient Global Assessment Scale

(performed for eight patients; range from 0 (no

Table 1 continued

Number of patients
(N5 102)

Percentage of patients
(%)

Lupus nephritis 26 25

Alopecia 25 25

Co-morbidities (most frequent)b

Fatigue 42 41

Hypertension 36 35

Osteoporosis 20 20

Depression 12 12

None 17 17

Reasons for start of belimumab therapyb

Previous treatment regimen not effective 90 88

Patient condition worsening 62 61

Decrease use of corticosteroids (steroid sparing) 41 40

Previous treatment regimen not well tolerated 27 26

Previous treatment regimen inconvenient 3 3

Myositis 1 1

CH50 total complement activity assay, CRF case report form, dsDNA double-stranded DNA, SLE systemic lupus
erythematosus
a Subjective retrospective categorization of patient’s status at baseline by physician
b Multiple responses possible
c Discrepancies in the incidence of high antibody titres and low complement levels between the categories ‘‘laboratory
values’’ and ‘‘SLE manifestations’’ in this table are due to the fact that not all physicians may have considered these laboratory
values as ‘‘manifestations’’. Furthermore, the physicians were asked about laboratory values using a multiple-choice list, while
they were asked about manifestations using an open question. Thus, responses regarding manifestations depended more on
the physicians’ judgment
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disease activity) to 100) showed a mean score of

77.5 ± 11.65 (min 60, max 90). The BILAG

assessment (British Isles Lupus Assessment

Group; results provided as a range from 0 (no

disease activity) to 72) was performed for five

patients with a mean score of 10.2 ± 4.66 (min

5, max 16) at baseline.

Outcomes of Belimumab Therapy After

Initial 6 Months

The patients’ overall clinical response to

belimumab was assessed by their physician

after 6 months of treatment. For the majority

of patients, improvement between 20% and

79% was documented (Fig. 1). An overall

clinical improvement of at least 20% was

observed in 78% of patients and an

improvement of at least 50% in 42% of patients.

When assessing the six most common

clinical and serological manifestations of SLE—

arthritis, increased anti-dsDNA antibody levels,

low complement, fatigue, rash, and alopecia—

most manifestations showed improvement after

6 months of belimumab therapy for the

majority of patients, as assessed by the

physicians (Fig. 2). Notably high improvement

levels were reported for a large proportion of

patients with arthritis and rash, while

complement levels showed the least

improvement overall.

Improvements were also seen in the disease

activity assessments (Table 2). The mean

SLEDAI/SELENA-SLEDAI score decreased from

10.6 to 5.6 during the first 6 months of therapy.

Similarly, most of the other commonly used

indexes, the ECLAM, the Physician Global

Assessment Scale, and the Patient Global

Assessment Scale all showed lower, i.e.,

improved scores after 6 months of belimumab

therapy.

Discontinuations Before End of Initial

6 Months of Belimumab Therapy

Six patients discontinued belimumab treatment

within 6 months; at the time of discontinuation

they had received belimumab for an average of

64 ± 51.85 days (min 15, max 155 days).

Consequently, no results for the time point

after 6 months of belimumab treatment are

available for these patients and they could not

be included in the analyses after 6 months

presented above. The six patients had ratings

of ‘‘worse’’ (four patients), ‘‘no improvement’’

(one patient) and ‘‘\20% improvement’’ (one

Fig. 1 Physicians’
evaluation of clinical
response of their
systemic lupus
erythematosus
patients (N = 96)
after 6 months of
belimumab therapy,
compared to status at
start of belimumab
treatment
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patient) in the physicians’ evaluation of their

clinical response. In two of these patients a new

induction therapy with cyclosporine or

cyclophosphamide was initiated after the start

of belimumab. Details of the six cases of

discontinuation are presented in Table 3.

Fig. 2 Physicians’ evaluation of clinical response for the
most frequently reported clinical and serological
manifestations of SLE in their patients: improvement
rating after 6 months of belimumab therapy, compared to
status at start of belimumab treatment (arthritis, N = 66;

increased anti-dsDNA antibody levels, N = 52; low
complement levels, N = 44; fatigue, N = 40; rash,
N = 39; alopecia, N = 22; for all 96 patients who
completed the initial 6 months of belimumab)

Table 2 SLE disease activity scores (SLEDAI/SELENA-SLEDAI,
ECLAM, Physician and Patient Global Assessment Scales, BILAG) at
the start of belimumab therapy and after the initial 6 months of

treatment, as well as calculated changes to baseline, for all patients for
whom scores were available for both time points (N = 76)

Assessment tool N Mean score – SD
at baseline

Mean score – SD after
6 months of therapy

Mean change – SD

SLEDAI/SELENA-SLEDAIa 65 10.6 ± 6.09 5.6 ± 4.07 -4.9 ± 4.94

ECLAMb 19 2.9 ± 2.03 1.8 ± 1.70 -1.0 ± 1.40

Physician Global Assessment Scalec 17 71.9 ± 13.56 47.1 ± 19.84 -24.8 ± 18.55

Patient Global Assessment Scalec 8 77.5 ± 11.65 27.5 ± 17.53 -50.0 ± 25.63

BILAGd 5 10.2 ± 4.66 10.2 ± 7.19 0.0 ± 4.53

BILAG British Isles lupus assessment group index, ECLAM European consensus lupus activity measurement index,
N number of patients, SELENA ‘‘Safety of Estrogens in Lupus Erythematosus National Assessment’’ modification of
SLEDAI, SLE systemic lupus erythematosus, SLEDAI SLE disease activity index
a (SELENA-)SLEDAI scale: Final score ranges between 0 (no disease activity) and 105
b ECLAM scale: Final score is between 0 (no disease activity) and 10
c Global Assessment Scales based on the physicians’ internal rating system; values were converted to a scale ranging from 0
to 100 based on ranges provided by the physicians
d BILAG range: Final score between 0 (no disease activity) and 72
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Treatment with Other SLE Medications

Before and During Belimumab Treatment

All patients in this study (including those who

discontinued) had undergone treatment with at

least two other SLE medications (mean number

of other medications 5.5 ± 1.96, min 2, max 10)

prior to starting belimumab therapy: for 50% of

the patients, more than five other previous

medications had been documented. All patients

were receiving other SLE medications at the

start and during the 6 months of belimumab

therapy, most commonly oral corticosteroids,

antimalarials, as well as the

immunosuppressants mycophenolate mofetil

and azathioprine. During the first 6 months

with a slowly evolving belimumab effect three

patients also received a new induction

treatment with cyclophosphamide and one

patient has been started cyclosporine. Two of

those patients discontinued belimumab.

The usage of most SLE medications among

the 96 patients who completed the initial

6 months of belimumab treatment remained

stable (Table 4).

A total of 91 patients who completed the

6 months’ course of belimumab therapy

received oral corticosteroids at the start or

during this therapy and were evaluated

regarding their daily corticosteroid intake. A

notable dose reduction of oral corticosteroids

was observed for these patients (Fig. 3).

The mean dose of corticosteroids was

11.7 mg/day 6 months before belimumab

Table 3 Details of patients who discontinued belimumab therapy before the end of the first 6 months of belimumab
therapy (N = 6)

Case Severity of
SLE at
baseline

Duration of
belimumab
exposure (days)

Assessed
change in SLE
severitya

Reason(s) for discontinuation Corticosteroid
dose changec

1 Moderate 16 Worse Disease progression and ineffective

medication

No change

(5 mg/day)

2 Moderate 28 \20%

improved

AE: allergic reaction (relationship

suspectedb)

Increase (9 to

10 mg/day)

3 Moderate 35 Worse Disease progression No change

(5 mg/day)

4 Unknown 68 Worse Disease progression and ineffective

medication; AE: lupus myelopathy

(relationship not suspectedb)

Reduction (20

to

15 mg/day)

5 Moderate 87 None Patient request and lack of patient

compliance

No change

(5 mg/day)

6 Moderate 156 Worse SAE: death due to undiagnosed

cardiomyopathy/heart failure

(relationship not suspectedb)

No change

(250 mg/day

IV)

AE adverse event, SAE serious adverse event, SLE systemic lupus erythematosus, IV intravenous
a SLE improvement from start of belimumab therapy (baseline) to time of discontinuation
b Relationship to belimumab treatment, according to AE reporting form
c Change in dose of concomitant corticosteroid medication from baseline to time of discontinuation
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therapy, 13.7 mg/day at belimumab start, and

7.6 mg/day after 6 months of treatment. A

similar reduction of the mean dose was also

seen when analyzing only those 63 patients

who were being treated with a dose of

corticosteroids of at least 7.5 mg/day at the

start of belimumab treatment (Table 5). Of these

63 patients, 29 had switched to a low dose (less

than 7.5 mg/day) after 6 months of belimumab

therapy. Those 32 patients who remained on a

Table 4 Other medications for SLE that the patients in the OBSErve Germany study received in the 6 months prior to
starting belimumab therapy, at the time of initiating belimumab, and during the therapy (N = 96)

SLE medicationa During the 6 months before
belimumab therapy

At belimumab
initiation

During the first 6 months
of belimumab therapy

Number of patients (%) Number of patients (%) Number of patients (%)

Oral corticosteroids 85 (89%) 90 (94%) 88 (92%)

Antimalarials 53 (55%) 57 (59%) 55 (57%)

Mycophenolate mofetil 27 (28%) 25 (26%) 24 (25%)

Azathioprine 17 (18%) 15 (16%) 15 (16%)

Methotrexate 12 (13%) 11 (11%) 8 (8%)

Cyclosporine 9 (9%) 6 (6%) 7 (7%)

NSAIDs 6 (6%) 6 (6%) 5 (5%)

Cyclophosphamide 7 (7%) 1 (1%) 2 (2%)

IV corticosteroids 2 (2%) 1 (1%) 0 (0%)

Thalidomide 1 (1%) 1 (1%) 1 (1%)

Dapsone 1 (1%) 0 (0%) 0 (0%)

IV intravenous, NSAIDs non-steroidal anti-inflammatory drugs, SLE systemic lupus erythematosus
a Multiple responses possible

Fig. 3 Number of patients in high and low oral
corticosteroid dose groups, at start of belimumab therapy,
and after the initial 6 months of belimumab therapy (for

all patients who were taking oral corticosteroids and who
completed the initial 6 months of belimumab treatment,
N = 91)
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high dose still showed a reduction in their mean

dose (from 16.0 ± 9.94 to 12.2 ± 7.61 mg/day).

Two patients discontinued oral corticosteroid

use during belimumab treatment. Almost all of

the 27 patients who were on a low

corticosteroid dose (less than 7.5 mg/day) at

the start of belimumab treatment remained on

the low dose, showing a slight decrease in this

dose from 5.3 ± 1.11 to 4.8 ± 1.34 mg/day after

6 months of belimumab therapy. One patient

discontinued oral corticosteroids during this

time and one patient changed from a low to a

high dose. One patient in the study started

taking oral corticosteroids (at least 7.5 mg/day)

during the belimumab treatment period.

Utilization of Other Medications

and Healthcare Resources

During the first 6 months of belimumab

therapy, the use of non-SLE medications

among the 96 patients who completed the

initial 6 months of belimumab therapy

remained relatively constant. The number of

patients requiring SLE-related emergency room

visits dropped from 9% to 3% in the first

6 months of belimumab therapy, as did the

number of SLE-related hospitalizations, with

24% of patients requiring hospitalisation

before start of belimumab therapy in

comparison to 11% of patients during

belimumab treatment (Table 6). While the

number of scheduled visits to the physician’s

practice per patient increased during

belimumab therapy due to the infusions, the

number of unscheduled visits was reduced

overall.

DISCUSSION

The OBSErve Germany study reflects the

real-world practice of treating SLE with

belimumab after its approval in Germany

2011. As a result of its purely retrospective

character and the methodological approach, the

Table 5 Mean doses of oral corticosteroids 6 months before belimumab therapy, at initiation of belimumab therapy, and
6 months later

Total
(N5 91)a

Patients on
corticosteroid ‡7.5 mg/day at
belimumab start (N5 63)a

Patients on
corticosteroid <7.5 mg/day at
belimumab start (N5 27)a

Mean dose (±SD) 6 months

before belimumab start

(mg/day)

11.7 ± 15.00 12.6 ± 13.25 10.2 ± 18.73

Mean dose (±SD) at belimumab

start (mg/day)

13.7 ± 13.75 17.5 ± 15.04 5.4 ± 1.11

Mean dose (±SD) after first

6 months of belimumab

therapy (mg/day)

7.6 ± 5.99 8.6 ± 6.63 5.2 ± 3.36

Data are shown for all patients who received oral corticosteroids at one of these time points and who completed the initial
6 months of belimumab therapy (N = 91), as well as for all patients who initiated belimumab treatment while taking a
dose C7.5 mg/day (N = 63) or a low dose (N = 27) of oral corticosteroids
a One patient initiated corticosteroid intake after start of belimumab therapy and was therefore only included in the ‘‘Total’’
column, not in the subgroups by starting dose
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results are only descriptive for the patients

included and no formal conclusions regarding

the effectiveness and tolerability of belimumab

can be drawn for populations other than this.

The OBSErve Germany study aimed to

elucidate how belimumab is being used in

routine clinical care in Germany (its initiation

and discontinuation), 2 years after its marketing

authorization. The patient data included in the

study were sourced from 21 clinical sites with

experience not only in treating SLE patients but

also in prescribing belimumab. The

demography of the patient population was as

expected for SLE patients in Germany,

including predominantly white females [27].

Most of the 102 documented patients had been

living with SLE for a number of years and had

moderate or severe disease. Many of them were

serologically active with high levels of

anti-dsDNA antibodies and below-normal

levels of complement components in their

blood and were suffering from several clinical

SLE manifestations like arthritis, nephritis or

rash, and from other co-morbid conditions such

as fatigue, hypertension, and osteoporosis.

Belimumab therapy was most commonly

initiated because previous treatments had been

regarded as ineffective. Thus, the study

population included mainly patients with a

long and severe SLE history not sufficiently

controlled by other medications. Reflecting

this, all patients had been taking a number of

other SLE medications before starting

belimumab therapy and also continued taking

other drugs along with belimumab, most

frequently oral corticosteroids. In 26 patients a

manifestation of mild lupus nephritis was

present together with other manifestations. Of

note, belimumab is not recommended in

patients with severe acute renal involvement

(serum creatinine greater than 2.5 mg/dl,

proteinuria greater than 6 g/day) or acute

neuropsychiatric lupus, that were not present

in our cohort. Overall, the baseline

characteristics showed that belimumab is

being prescribed appropriately in routine care;

it is indicated as an additional therapeutic

measure for patients with high disease activity

Table 6 Unscheduled health resources utilization documented for the SLE patients in the OBSErve Germany study during
the initial 6 months of belimumab therapy, in comparison to the 6 months before start of belimumab treatment (N = 96)

During the 6 months before start of
belimumab therapy

During the initial 6 months of
belimumab therapy

Number of patients % of patients Number of patients % of patients

SLE-related emergency room visits

Yes 9 9 3 3

No 1 1 7 7

Hospitalizations

C2 8 8 0 0

1 15 16 11 11

0 (or date unknown) 73 76 85 89

Hospitalization related to belimumab 0 0 0 0

SLE systemic lupus erythematosus
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based on clinical and laboratory parameters

who show autoreactive antibodies and who

have not responded sufficiently to other SLE

treatments [13]. Owing to the relatively large

sample size (about one-third of all patients

being treated with belimumab in Germany at

that time) and the efforts to minimize selection

bias by including all eligible patient records at

each participating site, the results provide a first

indication of the belimumab treatment

situation in Germany between 2011 and 2013,

with a documentation period from April to

November 2013.

The patients’ clinical outcomes after

6 months of belimumab treatment were

evaluated by the participating physicians on

the basis of their patients’ medical records. On

the one hand, the physicians provided a

subjective assessment of their individual

patients’ SLE status improvement after

belimumab treatment based on a

non-validated but true-to-life scale. On the

other hand this outcome assessment often was

complemented by standardized disease activity

scores. The physicians’ judgment was favorable

for the majority of patients, with 74% of

patients showing an overall SLE status

improvement of at least 20% and 42% of

patients an improvement of at least 50%.

Similarly, most of the frequent clinical and

serological manifestations showed

improvements after 6 months, as assessed by

the responsible physician. In addition, 19 of the

participating 21 physicians stated that they

defined a priori treatment targets allowing the

measurement of the achievements against the

targets and to use formal disease activity scores

on a regular basis as recommended by

international guidelines (e.g., EULAR) [26].

Therefore, results from such scores are

available for 79 of the 102 patients in this

study, possibly indicating a recently extended

use of these tools, at least for the newer and

more expensive treatment options. The most

commonly used scores were the SLEDAI/

SELENA-SLEDAI, the ECLAM, the Patient

Global Assessment Scale, and the Physician

Global Assessment Scale, all of which showed

lower, i.e., improved, scores after 6 months of

belimumab therapy. This combination of

subjective physicians’ assessments and

validated disease activity indexes appears to

reflect a positive trend in clinical SLE

management; new composite response indexes

which incorporate the physicians’ assessment

have recently been developed [28]. The world’s

largest as yet conducted lupus studies, the

randomized controlled BLISS trials with

belimumab, used the Physician Global

Assessment (PGA) as part of the combined SRI

index (SLE Responder Index) [29]. The SRI,

however, is not feasible for the assessment of

lupus activity in daily clinical routine practice

mainly because of its BILAG part. In contrast,

the PGA, as a subjective and non-standardized

evaluation of effectiveness, still is the basis for

most treatment decisions. The fact that the

subjective assessment of disease activity is

consistent with the results from formal scores

and that the validated tools are being used on a

regular basis for the majority of patients

documented in the OBSErve Germany study

may indicate that the recommended approach

of systematically assessing a patient’s condition

over time is becoming more common in clinical

practice. This is a real-world finding of OBSErve

Germany that complements the more

controlled objectives addressed by the clinical

trials.

Consistent with the clinical outcomes, a

reduction in the use of oral corticosteroid

medication was also observed. The association

of corticosteroids with severe side effects at

higher doses (at least 7.5 mg/day; [30]) makes
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any corticosteroid reduction to at least below

this threshold one of the key therapeutic targets

in SLE management [7]. After the initial

6 months of belimumab therapy, the mean

dose of corticosteroids taken by the patients

had decreased markedly and more than half of

the patients who had entered belimumab

treatment on a high dose of corticosteroids

were able to change to a low dose. While the

randomized clinical trials with belimumab were

not designed to show a steroid-sparing effect,

the OBSErve Germany results contribute to the

growing set of data describing such outcomes. If

the potential link between belimumab

treatment and corticosteroid sparing can be

proven in further clinical or observational

studies, it will be highly relevant for the

management of SLE patients, especially for

those who do not cope well with the side

effects of corticosteroids and/or who could not

achieve a dose within an acceptable range

before. In contrast to the corticosteroid intake,

the use of other concomitant medications was

not reduced in this study.

Finally, the extent of utilization of

healthcare resources was evaluated for the

study population. As an innovative antibody

therapy, belimumab treatment is more costly

than other SLE medications. However, its

benefits appear to impact other healthcare

resources in routine clinical care. In the

OBSErve Germany study, the patients required

fewer SLE-related emergency room visits and

fewer SLE-related hospitalizations in the

6 months of belimumab therapy than in the

6 months before. The number of scheduled

visits of patients at their physician’s practice

increased on average, as expected during the

course of belimumab, which requires

administration as monthly infusions. The

number of unscheduled visits, on the other

hand, was reduced. Overall, it appears that

belimumab-treated patients have fewer

SLE-related emergencies and that their SLE

activity management is improved within the

first 6 months of the treatment.

OBSErve Germany was a non-interventional

study. Such investigations have certain inherent

strengths (e.g., the real-world perspective,

potentially large patient populations, longer

investigation periods) as well as limitations

(e.g., no stringent evaluation of efficacy, no

source data verification, possible issues with

availability and comparability of diagnostic

data, limited control of confounding effects)

in comparison to clinical trials [31]. As

discussed above, the real-world setting

provided insights into how belimumab is used

in routine care, when no protocol or

monitoring is required. Interference with the

physicians’ procedures was impossible because

of the retrospective data collection. The data

provided by the physicians were checked for

plausibility but not verified in the source

documents. No control group was set up.

Consequently, no direct conclusions regarding

the efficacy and safety of belimumab can be

drawn. Nevertheless, the results of the OBSErve

Germany study do indicate good effectiveness

and the low number of discontinuations due to

adverse events (AEs) indicates good tolerability,

in line with the clinical trials where efficacy and

safety were confirmed previously.

OBSErve Germany was designed with a

different focus; complementary to the pivotal

studies it is important to understand the

practicalities of belimumab treatment,

outcomes, and discontinuations under

real-world conditions to determine the clinical

value of this new therapy and its potential

impact on SLE management [25]. A detailed

profile of those patients that respond

particularly well to belimumab treatment can

shape future treatment guidelines and help
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physicians identify the right treatment for a

patient. SLE is a disease where many patients

rely on a combination of two or three

medications to manage disease activity.

Therefore, the effect of belimumab on the

concomitant SLE medication may be of

interest in further investigations covering a

longer time period. Compared to the patient

population in the BLISS studies [14, 15], the

patients documented in the OBSErve Germany

study had a higher mean disease activity. The

observations described here are highly

consistent with a subgroup analysis of the

BLISS patients which shows that patients with

higher disease activity are the ones responding

best to belimumab [16]. On the basis of these

results, further SLE subgroups may be of interest

for assessing the risks and benefits of

belimumab treatment. For example, a large

clinical trial is currently ongoing to investigate

belimumab treatment outcomes specifically for

adult patients with active lupus nephritis.

As a result of the retrospective and

observational nature of the OBSErve study,

safety data were not collected in detail.

However, the data on discontinuations may

provide some insight into safety aspects. Six of

the 102 study patients discontinued belimumab

treatment within 6 months. For three of these

patients, their physicians documented ‘‘disease

progression’’ and ‘‘ineffective medication’’ as

the reasons for withdrawing belimumab. In

these patients, treatment was discontinued

after 16, 35, and 68 days, respectively, i.e.,

within the first 10 weeks. This is a point in

time where the full clinical effect of belimumab

cannot yet be expected. As s result of its mode of

action and supported by the clinical study

results, a minimum treatment period of

6 months is recommended in the summary of

product characteristics for belimumab [13], to

allow full efficacy to develop before a decision

regarding further therapy is made. In the three

patients described here, the constellation of

their course of disease and their concomitant

corticosteroid doses at least leaves some

questions open, one of them being whether

more patience regarding the development of

the therapeutic effects could have led to

different treatment results. Two of the patients

discontinued because of an adverse event, one

of which was an allergic reaction. This is

consistent with the summary of product

characteristic for belimumab, which describes

that 1% of belimumab study patients are

withdrawn from the treatment because of an

allergic reaction [13]. For the one patient who

died, no causal relationship to belimumab was

suspected.

These results are consistent with the

conclusion from the clinical trials that

belimumab is generally well tolerated

although this study did not collect safety data

besides those leading to withdrawal [32]. As

with other immunomodulatory drugs or

antibody therapies, patient monitoring

remains important, however, especially during

and after the first exposures.

Overall, the effectiveness of belimumab seen

in the OBSErve Germany study exceeded the

expectations from the pivotal trials [14–16] with

regards to the extent of clinical improvement

and to its onset. Whether this is a real effect or a

methodological bias due to the high hurdles to

achieve the primary endpoints in clinical

studies needs to be evaluated further. Very

similar results have been presented for patients

in Spain and in the USA (OBSErve Spain,

published in an abstract [24]; OBSErve US

[23]). Other, smaller-scale studies assessing the

effectiveness of belimumab in a real-world

setting have also confirmed belimumab as an

option for patients not sufficiently controlled

by conventional therapies [33–37].
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CONCLUSIONS

The OBSErve Germany study provides the first

insight into belimumab use and outcomes for

SLE patients in Germany, 2 years after its market

launch. The real-world results reveal that, after

6 months of belimumab treatment, disease

activity as well as concomitant oral

corticosteroid use was reduced in the study

population of patients that mostly had

moderate or severe SLE and elevated

autoreactive antibody levels. The low rate of

discontinuation supports the good general

tolerability of belimumab. Overall and despite

all limitations described, belimumab is showing

promising real-world results and a broad

treatment response for the patient group

investigated, in line with the results from the

pivotal trials. Such a new therapeutic option for

a subgroup of patients with higher disease

activity is particularly valuable in the context

of a variable disease like SLE, where the unmet

medical need still is high, the quality of life

markedly reduced for the affected patients, and

for which no other new therapies have been

approved for decades.
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