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Abstract
Objective
We investigated the association of SLE flares with patient-reported outcomes (PRO) and healthcare resource utilisation
(HCRU) using real-world data.

Methods
Rheumatologists from the USA, France, Germany, Spain, Italy provided demographic, clinical, and HCRU data for
patients with SLE, who provided PRO data. “Flaring” was defined as =1 rheumatologist-reported flare in the past
12 months. Demographic/clinical data were analysed descriptively, and findings compared statistically by flaring status.
Logistic regression estimated a propensity score for flaring based on ethnicity, disease duration, and severity at diagnosis.
Propensity score-matched flaring and non-flaring patients were compared for their HCRU, PROs, income loss and
treatment satisfaction.

Results

Physicians (n=263) provided data for 1,278 patients (408 flaring/870 non-flaring); 729 patients (241 flaring/488
non-flaring) provided matched patient data. Patients had a mean 2.1 flares in the previous 12 months. Propensity score
matched analyses indicated worse outcomes and greater HCRU in the past 12 months in flaring than non-flaring patients:
EuroQoL 5D-3L Utility Index: 0.72 vs. 0.83; Functional Assessment of Chronic Illness Therapy-Fatigue scale: 30.06 vs.

36.48; Work Productivity and Activity Impairment Index: absenteeism 5.87% vs.2.53% / presenteeism 33.44% vs.

19.16% / overall work impairment 35.98% vs. 20.66% / total activity impairment 42.47% vs. 30.23%; healthcare

consultations (8.10 vs. 6.41), hospitalisations (24.26 vs. 7.63), emergency department visits (20.83 vs. 4.19), tests

(46.59 vs. 38.90); current medications (2.76 vs. 2.19) (all p<0.001 except absenteeism, p=0.004).

Conclusion
Similar flaring SLE patients had worse PROs and higher HCRU than non-flaring patients, underscoring the need for
more effective strategies and treatments to alleviate or prevent flaring.
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Introduction

Systemic lupus erythematosus (SLE)
is a disabling autoimmune disease
in which autoantibodies are directed
against nuclear antigens in various body
organs (1, 2). In the USA and Europe,
the incidence of SLE has been report-
ed to range from 3 to 32 per 100,000
and the prevalence from 43 to 518 per
100,000, with incidence and prevalence
higher in non-White than White individ-
uals, and in women than in men (3-9).
The mean age at diagnosis of SLE has
been estimated to be 3940 years (3-5).
SLE is therefore common in women of
childbearing age and has the potential
to have major humanistic and economic
impacts, with patients with greater dis-
ease severity and flares having a higher
reported total medical cost (10).

The disease course of SLE includes
unpredictable disease flares, in which a
period of increased disease activity is
followed by a return to pre-flare disease
severity (11). The pathogenesis of SLE
is not well understood, although envi-
ronmental factors including ultraviolet
light, infections, certain hormones, and
drugs that affect the immune system, as
well as medication non-adherence, may
trigger flares, they often occur with
no obvious cause (12, 13). Flares can
lead to substantial organ damage (11)
with consequent increased morbidity
and mortality (14). Although preven-
tion of flaring is a treatment goal rec-
ommended in SLE clinical guidelines
(15, 16), current treatments have lim-
ited efficacy in preventing flaring (17).
Maintenance treatment with immuno-
suppressive drugs and biologics, mini-
misation of medication non-adherence,
and short-term use of glucocorticoid
‘pulses’ are the available treatment op-
tions (18, 19).

Studies from Hong Kong and Canada
have shown an association of flar-
ing with reduced health-related qual-
ity of life (HRQoL) (20) and increased
healthcare resource utilisation (HCRU)
and healthcare costs (21, 22). Howev-
er, there are limited international real-
world studies on the impact of flaring
in SLE on patient-reported outcomes
(PRO), HCRU and income. The objec-
tive of the current study was to inves-
tigate the association of flaring with

health status, fatigue severity and its
impact, work productivity and activity
impairment, HCRU and income, using
real world data from SLE patients and
their physicians in the USA and Europe.

Materials and methods

Study design and data collection

The data were from the 2015 Adelphi
Real World Lupus Disease Specific
Programme™ (DSP), collected in the
USA and Europe. The Lupus DSP is a
real-world, non-interventional, point-
in-time survey of rheumatologists and
their patients with SLE, capturing cur-
rent and historical data on patients’
disease status and management, in a
real-world clinical setting. A combina-
tion of physician- and patient-reported
questionnaires was used to understand
flaring status and how this impacted
QoL from the patient’s perspective, the
full DSP methodology has been pub-
lished and validated previously (23).
Rheumatologists from a broad geo-
graphical area in the USA and five
European countries (France, Germany,
Spain, Italy and the UK) were identified
from publicly available lists and invited
to participate in the DSP™ if they were
actively managing patients with SLE
and saw =5 patients with SLE in a typi-
cal month, with rheumatologists in our
study cohort seeing a mean of 24.9 pa-
tients per month and managing a mean
of 84.2 patients in total. After enrolling
in the study, a total of 263 participat-
ing rheumatologists completed a pa-
tient record form for five consecutively
consulting patients who were aged =18
years with SLE and not already taking
part in a clinical trial on lupus. Data
recorded on the form included patient
diagnosis, demographic and clinical
characteristics, SLE management his-
tory including treatment, healthcare uti-
lisation during the 12 months prior to
data collection (healthcare professional
[HCP] consultations, hospitalisations,
emergency department [ER] visits and
number of tests to aid in the manage-
ment of the patient’s SLE), and satisfac-
tion with current lupus medication. In-
formation was obtained retrospectively
by the rheumatologists through review
of patients’ medical records. Physician-
completed data included a global as-
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sessment of SLE disease activity (mild,
moderate or severe) and satisfaction
with lupus medications. Satisfaction
was assessed by asking, ‘Overall, how
satisfled are you with this patient’s
current lupus medications?’; response
options were: ‘Very dissatisfied’, ‘Dis-
satisfied’, ‘Somewhat dissatisfied’,
‘Neither satisfied nor dissatisfied’,
‘Somewhat satisfied’, ‘Satisfied’ ‘Very
satisfied’.

Patients for whom physicians com-
pleted a record form were invited by
their physician to complete a patient
self-completion form. The patient form
included validated PRO questionnaires
and patient satisfaction with lupus
medications.

Patient HCRU was measured by the
number of hospitalisations and visits to
the rheumatologist and/or emergency
department, within the last 12 months,
these visits could be in relation to any
aspect of their SLE and did not have to
specifically concern a flare.

The PRO questionnaires included the
three-level European Quality of Life
questionnaire (EQ-5D-3L), a widely
used generic measure of health status
(24, 25) which includes a descriptive
section assessing health in five dimen-
sions (Mobility, Self-care, Usual Activ-
ities, Pain / Discomfort, and Anxiety /
Depression), with three response levels
(no problems, some problems, extreme
problems / unable to do). Application of
country-specific scoring algorithms re-
sult in a single health utility index, with
a value of 1 indicating perfect health, a
value of 0 indicating death, and a value
of <0 indicating a health state worse
than death (26, 27).

The Functional Assessment of Chronic
Illness Therapy-Fatigue (FACIT-Fa-
tigue) scale assesses fatigue and its im-
pact on daily activities and functioning
in chronic disease (28, 29). The ques-
tionnaire includes 13 items such as
tiredness, weakness, lack of energy, and
the impact of these on daily function-
ing (e.g. sleeping, and social activities).
The instrument uses a 5-point Likert re-
sponse scale ranging from O (not at all)
to 4 (“very much”). Each FACIT item
is scored between 0 and 4 and all items
contribute equally to the sum score.
The worst possible sum score is 0 and
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the best possible score is 52, indicat-
ing no fatigue. The content validity and
psychometric properties of the FACIT-
fatigue scale have been established in
numerous chronic conditions, including
SLE (30-32).

The Work Productivity and Activ-
ity Impairment in Lupus questionnaire
(WPAI-Lupus) assesses the impact of
lupus on work productivity and activity
impairment over the past 7 days (33).
The questionnaire comprises six items,
and provides scores for absenteeism,
presenteeism, overall work impairment,
and total activity impairment, each ex-
pressed as a percentage of work time
missed or impairment.

Patient satisfaction was assessed by ask-
ing, ‘Overall, how satisfied are you with
your current lupus medications?’ with
seven levels of response ranging from
“Very dissatisfied’ to ‘Very satisfied’.
The Disease Specific Programme (DSP)
was conducted in accordance with the
European Pharmaceutical Market Re-
search Association (EphMRA) code of
conduct, and as such, it did not require
ethical review. All responses captured
on the data collection forms were an-
onymised to preserve physician and
patient confidentiality and therefore no
personal identifiable information was
collected. Patients provided informed
consent for use of their anonymised and
aggregated data for research.

Statistical analysis

Flares and disease severity and progres-
sion were defined based on the clinical
judgement of the managing rheuma-
tologists rather than according to a list
of prescriptive criteria, and therefore
reflect how physicians identify, classify
and manage flares and disease progres-
sion in their SLE patients in a real-world
clinical setting (23). Patients were con-
sidered as flaring if their rheumatologist
reported that they had experienced =1
flare in the previous 12 months, and as
not flaring if they had experienced no
flares in the previous 12 months.
Descriptive analyses of patient demo-
graphics and clinical characteristics
were performed for the total study pop-
ulation and stratified by flaring status.
Means and standard deviations were
calculated for continuous variables,

and frequency counts and percentages
for categorical variables. Results were
compared using > tests for categorical
variables, Fisher’s exact test for 2-by-2
categorical variables, and t-tests for nu-
meric variables.

To calculate the impact of flaring on in-
come, each patient was assigned an ap-
propriate salary (in US dollars for con-
sistency) based on their country and age,
and on their sex for patients from USA,
Germany and the UK (salary informa-
tion split by sex was not available for
France, Italy or Spain) (34-39). Loss of
income was calculated for each patient
as the product of salary and patient-re-
ported absenteeism, presenteeism, and
overall work impairment (40). Mean in-
come loss was then compared between
flaring and non-flaring patients.

Due to the observational nature of the
data, any observed significant differ-
ence in an outcome using a bivariate
test between two groups (e.g. a t-test)
may be due to confounding factors.
Propensity score matching is a statis-
tical matching technique that attempts
to balance pre-specified covariates
between patient groups through the
use of the propensity score (a meas-
ure of how likely a patient is to belong
to either group, based on the covari-
ates used) (41). Analyses to compare
HCRU, PRO scores and income loss
in flaring versus non-flaring patients
were conducted utilising propensity
score matching. Flaring and non-flaring
patient groups were matched overall
on ethnicity, time since SLE diagno-
sis, and SLE disease severity at diag-
nosis (based on physician judgement:
mild, moderate and severe). Propensity
scores were estimated using a logistic
regression model. Patients in the flaring
group were matched 1:1, with replace-
ment and allowing for ties, to patients
in the non-flaring group. A caliper was
not applied. The balance in covariates
between groups, following propensity
score matching, was assessed by cal-
culating standardised mean differences
(SMDs), with an SMD between -10%
and 10% (not inclusive) taken to be in-
dicative of adequate balance (42). The
treatment effect, or difference in out-
comes between groups, was computed
by taking the average of the difference
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between the outcomes in matched pa-
tients. The Abadie-Imbens standard er-
ror and the corresponding test statistic
and associated p-value were also calcu-
lated (43). Propensity score matching
was repeated three times, for analyses
of the following groups of variables: 1)
Physician-reported HCRU outcomes;
2) Patient-reported EQ-5D-3L utility
index, FACIT-Fatigue scores and WPAI
total activity impairment; 3) Patient-
reported WPAI absenteeism, presentee-
ism, and overall work impairment (with
their dollar adjusted equivalents).

All analyses were conducted in Stata
version 16.0 (44).

Results

Patients

Rheumatologists provided data for
1,278 patients, 470 from the USA
and 808 from Europe (France, n=172;
Germany, n=174; Spain, n=156; Italy,
n=136; UK, n=170). Of these, approxi-
mately one-third (408; 32%) were con-
sidered by their physicians to be flar-
ing and approximately two-thirds (870;
68%) to be non-flaring.

Of the 1,278 patients with physician-re-
ported data, 729 self-reported data, 257
from the USA and 472 from Europe
(France, n=94; Germany, n=134; Spain,
n=87; Italy, n=98; UK, n=59). Of these,
approximately one-third (241; 33%)
were reported by their physicians to be
flaring and approximately two-thirds
(488; 67%) were non-flaring.

Based on physician-reported data, flar-
ing and non-flaring patients were com-
parable for age, proportions of each
sex, and time since diagnosis (Table I).
However, patients classified as flaring
were less likely to be White than non-
flaring patients (p<0.001), and lower
proportions of flaring than non-flaring
patients were considered by their phy-
sicians to have mild SLE, and higher
proportions of flaring than non-flaring
patients were considered by their phy-
sicians to have severe SLE (p<0.0001)
(Table I). A mean of 2.1 flares/year was
reported for flaring patients (Table I).

Patient-reported outcomes

Propensity score matching achieved
balance for all variables, with an SMD
in the range of -10% to 10%. In the

2026

Table I. Patient demographics and clinical characteristics.

Total Non-flaring Flaring p-value
(n=1278) (n=870) (n=408)
Age, years
n 1277 869 408
Mean (SD) 422 (13.5) 424 (13.9) 41.8 (12.5) 04618
Range 18-85 18-85 18-79
Sex, n (%)
n 1276 869 407
Female 1106 (86.7) 756 (87.0) 350 (86.0) 0.6587
Male 170 (13.3) 113 (13.0) 57 (14.0)
Ethnicity, n (%)
n 1278 870 408
White 934 (73.1) 664 (76.3) 270 (66.2) 0.0002
African ancestry 173 (13.5) 97 (11.1) 76 (18.6)
Other 171 (13.4) 109 (12.5) 62 (15.2)
Time since diagnosis, years
n 1278 870 408
Mean (SD) 5.6 (6.1) 54(6.1) 59(6.2) 0.1654
Range 0.0-40.9 0.0-39.9 0.0-40.9
Number of flares in past 12 months
n 1272 870 402
Mean (SD) 0.7 (1.2) 0.0 (0.0) 2.1(1.3) <0.0001
Range 0.0-10.0 0.0-0.0 1.0-10.0
Current SLE disease severity, n (%)
n 1271 863 408
Mild 912 (71.8) 691 (80.1) 221 (54.2) <0.0001
Moderate 318 (25.0) 159 (18.4) 159 (39.0)
Severe 41 (3.2) 13 (1.5) 28 (6.9)

Patients were considered as flaring if they had experienced =1 physician-defined flare in the 12 months prior to data col-
lection and as not flaring if they had experienced no flares in the 12 months prior to data collection.
Current disease severity based on physician response to question “What is the current level of disease

severity for this patient?”

SLE: systemic lupus erythematosus; SD: standard deviation.

non-flaring group post-matching com-
pared with pre-matching, there was a
lower proportion of White patients and
a higher proportion of patients of Afri-
can ancestry, time since SLE diagnosis
was slightly longer, there was a lower
proportion of patients with mild SLE
and a higher proportion of patients with
severe SLE (Supplementary Table S1).
Propensity score coefficients indicated
an impact of flaring on all PRO variables
(Fig. 1). Health status, as indicated by
the EQ-5D-3L utility index, was worse
in flaring compared with non-flaring pa-
tients, and flaring patients reported high-
er levels of fatigue than non-flaring pa-
tients (both p<0.001). WPAI absentee-
ism (p=0.004), presenteeism (p<0.001),
overall work impairment (p<0.001), and
total activity impairment (p<0.001) were
all greater in flaring patients compared
with non-flaring patients. The great-
est differences were seen in percentage
presenteeism and overall work impair-
ment (both 1.75-fold higher in flaring
than non-flaring patients).

Healthcare resource utilisation
Propensity score matching achieved
balance for all variables, with an SMD
in the range of -10% to 10%. Post-
matching compared with pre-matching,
in the non-flaring group, there were a
lower proportion of White and a higher
proportion of patients of African ances-
try, a lower proportion of patients with
mild SLE and a higher proportion of
patients with severe SLE (Suppl. Table
S2).

Propensity score coefficients indicated
an impact of flaring on all aspects of
HCRU (Fig. 2). The number of con-
sultations with HCPs, hospitalisations,
visits to the ER, and tests performed
in the 12 months prior to data collec-
tion were all higher in flaring compared
with non-flaring patients (all p<0.001).
The greatest differences were seen in
the mean numbers of hospitalisations
(around three-fold higher in flaring
than non-flaring patients) and ER vis-
its (around five-fold higher in flaring
than non-flaring patients). When con-
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Fig. 1. Association of flaring with PROs (a) EQ-5D-3L, (b) FACIT-Fatigue, (¢) WPAI

Patients were considered as flaring if they had experienced =1 physician-defined flare in the 12 months prior
to data collection and as not flaring if they had experienced no flares in the 12 months prior to data collection
CI: confidence interval; EQ-5D-3L: EuroQoL 5D-3L; FACIT-Fatigue, Functional Assessment of Chronic
Illness Therapy-Fatigue; PRO: patient-reported outcome; WPAI: Work Productivity and Activity Impair-

ment questionnaire.

sidering all classes of drugs, and re-
gardless of dose, flaring patients were
taking a greater number of medications
for their SLE than non-flaring patients
(p<0.001).

Loss of income

As loss of income was calculated based
on WPAI-reported productivity impair-
ment, patient characteristics before
and after propensity score matching
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for PROs shown in Supplementary
Table S1 also apply for income loss.
The losses in annual income due to
presenteeism and overall work impair-
ment were both 1.8-fold higher in flar-
ing than non-flaring patients (Fig. 3).
Propensity score coefficients indicated
an impact of flaring on income (Fig.
3). Loss of income associated with
absenteeism (p=0.005), presenteeism
(p<0.001), and overall work impair-

ment (p<0.001) was greater in flaring
compared with non-flaring patients.

Current SLE medication

A higher proportion of patients classi-
fied by their physicians as flaring versus
non-flaring were receiving corticoster-
oids, immunosuppressants or biolog-
ics as treatment for their SLE (Table
II). There were no differences in the
proportions of flaring and non-flaring
patients receiving other types of SLE
medications.

Physicians were satisfied (based on
physician responses of ‘somewhat sat-
isfied’, ‘satisfied’ or ‘very satisfied’ on
the PRF) with their patient’s current
medication for SLE in 86.6% of cases
for non-flaring patients and 64.5% of
cases for flaring patients. Propensity
score coefficients indicated a high-
er level of satisfaction with current
medication in non-flaring than flaring
patients (coefficient [95% CI]: -0.22
[0.28-0.17]; p<0.001).

Patients were satisfied (based on pa-
tient responses of ’somewhat satisfied’,
‘satisfied’” or ‘very satisfied’ on the
patient self-complete form) with their
current medication for SLE in 85.1%
of cases for non-flaring patients and
69.3% of cases for flaring patients. Pro-
pensity score coefficients indicated a
higher level of satisfaction with current
medication in non-flaring than flaring
patients (coefficient [95% CI]: -0.16
[0.24-0.08]; p<0.001).

Discussion

We investigated the association of flar-
ing with PROs, HCRU, income loss,
and physician and patient satisfaction
with current lupus medication by analy-
sis of a large dataset of real-world data
from SLE patients and their physicians
in the USA and five European coun-
tries. Patients’ mean age was a little
over 40 years, and >85% were female,
reflecting the age and sex of SLE pa-
tients reported in the literature (7, 45).
One-third of patients had experienced
=1 flare in the previous 12 months. Our
analysis showed no difference in SLE
disease duration between flaring and
non-flaring patients; longer disease du-
ration in patients experiencing flaring
compared with non-flaring patients has
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Fig. 2. Association of flaring with HCRU.

Patients were considered as flaring if they had experienced =1 physician-defined flare in the 12 months prior
to data collection and as not flaring if they had experienced no flares in the 12 months prior to data collection.
HCP consultations, hospitalisations, emergency department visits and tests in the past 12 months are re-
ported; tests included x-rays, MRIs, CT scans, endoscopies, biopsies, renal/liver function tests, urinalysis,
blood counts, inflammatory markers (ESR, CRP), rheumatoid factor.

CT: computerised axial tomography; CI: confidence interval; CRP: C-reactive protein; ESR: erythrocyte
sedimentation rate; HCP: healthcare professional; HCRU: healthcare resource utilisation; MRI: magnetic
resonance imaging; SLE: systemic lupus erythematosus.

been reported in some studies in the
literature (46, 45), although a higher
rate of flaring in patients with shorter
disease duration has also been reported
(21).

Our analysis showed a significant and
consistent association of flaring with a
range of PROs in SLE patients. FACIT-
Fatigue scores were significantly worse
in flaring than in non-flaring patients,
and for the flaring group, but not the
non-flaring group, the mean score was
more than 1 standard deviation below
the US general population norma-
tive value of 43.6+9.4 (29). Levels of
fatigue observed in our study (mean
FACIT-Fatigue scores of 36.5 and 30.0
for non-flaring and flaring patients, re-
spectively) were somewhat lower than
those reported in other studies. SLE
patients before and after treatment in a
clinical trial had mean FACIT-Fatigue
scores of 19.1 and 24.8, respectively
(30), patients in a study to determine
the minimal clinically important differ-
ence for a number of PRO instruments
to assess fatigue in SLE had a mean
FACIT-Fatigue score of 25.7 (48) and
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in third study on patient QoL patients
had a mean score of 40 (49).

Flaring was also associated with worse
health status and greater impairment of
work productivity versus non-flaring.
These findings reflect some findings re-
ported in the literature, although we be-
lieve our analysis to be the first reported
study comparing EQ-5D-3L, FACIT-
Fatigue, and WPAI scores in flaring
and non-flaring patients. One published
study showed the presence of flare to
be independently associated with lower
scores, indicating poorer HRQoL, for
all scales except bodily pain and mental
health of the Medical Outcomes Survey
Short Form 36 HRQoL questionnaire
(20). The overall work impairment that
we observed for flaring patients (42%)
was similar to that observed in a Euro-
pean online survey of more than 2,000
SLE patients, which reported a range of
impairments of 39-51%, depending on
country (50). We observed a 1.8-fold
greater overall work impairment and
loss of income due to work impairment,
in flaring than non-flaring patients. This
indicates that even having an average of

around two flares/year (in our analysis
flaring patients had a mean of 2.1 flares
in the previous 12 months) can have a
major impact on income. We have been
unable to identify any published reports
on the association of work productivity
impairment with flaring, although in-
direct costs related to productivity loss
(including unemployment, sick leave,
and days off from household work or
other activities due to SLE) were shown
to be greater in flaring than non-flaring
patients in a retrospective cost-of-ill-
ness study of Chinese SLE patients in
Hong Kong (21).

We identified strong associations of
flaring status with HCRU, with flaring
patients having higher numbers of HCP
consultations, hospitalisations, visits to
the ER, and tests in the 12 months prior
to data collection, as well as receiving
more medications for SLE at the time
of data collection, compared with non-
flaring patients. The numbers of hos-
pitalisations and ER visits in flaring
patients were about 3-fold and 5-fold
(respectively) those in non-flaring pa-
tients. This indicates a larger burden on
the health system for flaring than non-
flaring patients and highlights an unmet
need to control flaring in the manage-
ment of SLE.

However, high levels of SLE-targeted
medication were observed, with >50%
of both flaring and non-flaring patients
receiving anti-malarials, corticosteroids,
and immunosuppressants, and corticos-
teroid, immunosuppressant and biologic
use higher in flaring than non-flaring
patients. Approximately 60% of patients
were receiving anti-malarials, with
similar levels of use in flaring and non-
flaring patients. This would indicate
that control of flares is an important
aspect of disease management of SLE
patients, as anti-malarials are known
to reduce the occurrence of flares (51,
52). The higher utilisation of advanced
therapies in the flaring group (19% of
flaring patients were receiving biolo-
gics versus 10% of non-flaring patients)
suggests that such therapies are either
not effective or are not being used ap-
propriately, and would also indicate
that newer, more effective therapies are
needed for controlling flares in SLE pa-
tients.
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Fig. 3. Association of flaring with loss of income.

Coefficient [95% CI]

Coefficient [95% Cl]
6358 [3535-9181]

presenteeism
O Non-flaring

5958 [3319-8597] p<0.001
p<0.001
$14,000
$13,043
$7,642
$7,085
Due to Due to overall

work impairment
W Flaring

Patients were considered as flaring if they had experienced =1 physician-defined flare in the 12 months prior
to data collection and as not flaring if they had experienced no flares in the 12 months prior to data collection.

Table II. Current treatment for SLE.

n (%) Total Non-flaring Flaring p-value
(n=1265) (n=857) (n=408)
Anti-coagulant 28 (2.2) 17 (2.0) 11 2.7 0.4193
Anti-convulsant 3(0.2) 304 0 (0.0) 0.5554
Antidepressant/anxiolytic 33 (2.6) 18 (2.1) 15 (3.7) 0.1295
Anti-malarial 784 (62.0) 533 (62.2) 251 (61.5) 0.8526
Biologic 162 (12.8) 83 (9.7) 79 (19.4) <0.0001
Corticosteroid 880 (69.6) 537 (62.7) 343 (84.1) <0.0001
COX2 inhibitor 71 (5.6) 46 (54) 25 (6.1) 0.6021
Immunosuppressant 713 (56.4) 437 (51.0) 276 (67.6) <0.0001
NSAID 192 (15.2) 129 (15.1) 63 (15.4) 0.8671
Other topical non-steroids 16 (1.3) 11 (1.3) 5(1.2) 1.0000
Other 4 (0.3) 1 (0.1) 3 (0.7) 0.1014

Patients were considered as flaring if they had experienced =1 physician-defined flare in the 12 months prior
to data collection and as not flaring if they had experienced no flares in the 12 months prior to data collection.
COX2: cyclooxygenase-2; NSAID: non-steroidal anti-inflammatory drug; SLE: systemic lupus erythema-

tosus.

Few studies have examined the impact
of SLE flares on HCRU, although a
retrospective cost-of-illness study dem-
onstrated that patients in Hong Kong
experiencing flares had higher HCRU
than those not experiencing flares (21).
However, consistent with our find-
ings, published analyses have shown
healthcare costs (which clearly relate to
HCRU) in Canada and Hong Kong to
be 2-fold higher for SLE patients with
flares than those without flares (21,
22), with direct healthcare costs highly
correlated with the number of flares
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(p<0.0001 in both univariate and mul-
tivariate analyses) (21).

We observed that higher levels of sat-
isfaction with treatment in non-flaring
than flaring patients were reported by
both physicians and patients. To our
knowledge, this is the first study that
reports the association of treatment sat-
isfaction with flaring in SLE. The lower
level of treatment satisfaction in the
flaring group could be due to several
reasons, including poor effectiveness,
adverse effects, inconvenience of ad-
ministration, and cost (53). In both of

the analysis cohorts (flaring and non-
flaring), a similar proportion of physi-
cians and patients were satisfied with
treatment. There appears to be a need
for treatment options that are consid-
ered effective and tolerable by physi-
cians and patients alike.

There were a number of potential
limitations of this analysis. The inclu-
sion of data for the next five consecu-
tively consulting patients means that
the study sample was pseudo-random,
rather than truly random, and that pa-
tients who consulted their physician
more frequently than average might be
over-represented. As with all survey
studies, the methodology relied on ac-
curate reporting by physicians and pa-
tients; missing data are to be expected
and may influence results. This was a
cross-sectional rather than a longitu-
dinal survey and data may be used to
explore the association between factors
but not to assess causality. Given the
predominance of White patients in our
study, findings may not be generalis-
able to a more racially- and ethnically-
diverse patient population (7). This is
particularly important as non-White
SLE patients have been reported to be
more likely to develop severe disease
and have poorer clinical outcomes than
White patients (6, 54). There were also
limitations in using propensity score
matching; while we chose matching
variables that we thought to be imbal-
anced between the groups and that
might affect the outcomes, with a finite
sample size we had to use a limited set
of variables so that matches may be
found, and we were only able to match
on observed variables, so any bias due
to unused or unobserved/unobservable
variables remained between the groups.
We did not control for concomitant
conditions as SLE is so heterogeneous
that it is often hard to distinguish con-
comitant conditions from the condition
itself, or indeed from actual manifesta-
tions that occur during flare.

Despite these limitations, this analysis
provides novel and useful insights as it
is based on a substantial body of real-
world data from a large, international
patient cohort.

A range of treatments is available for
the treatment of SLE, with clinical
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guidelines recommending low-dose hy-
droxychloroquine for all patients, mini-
mised use of glucocorticoids to manage
symptoms, immunosuppressants to as-
sist with corticosteroid withdrawal, and
add-on biologics if needed (15). To-
gether with achievement of remission
or low disease activity, prevention of
flares is a recommended treatment goal
in SLE (15). However, no treatment is
currently available that successfully
prevents flares, and as our findings in-
dicated higher HCRU and significantly
worse health status, fatigue, and work
impairment in flaring compared with
non-flaring patients, it may be conclud-
ed that there is a need for more effective
treatments in patients to alleviate flar-
ing in SLE, with consequent reduction
in the humanistic and HCRU burden.
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