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Abstract
Introduction and objectives Systemic lupus erythematosus (SLE) is a disease that significantly affects the quality of life and
welfare of patients. SLE patients can be classified into multimorbidity levels using Clinical Risk Groups (CRGs) to help to
incorporate predictive models of health needs. The goal of this study was to correlate CRGs with health-related quality of life
(HR-QoL) and costs in SLE patients.
Methods A questionnaire was administered to SLE patients in four hospital centers of the Valencian Community (Spain) between
October 2015 and March 2016. The factors studied included HR-QoL (EQ-5D-5L and VAS), disease activity (SLAI/SELENA),
damage (SLICC/ACR), and severity (IGK).
Results The patients (N = 190, 92.06% female, age (mean ± SD) 47.23 ± 13.43 years) were sorted according to health status in
nine CRGs. We found that most SLE patients (> 70%) were in CRGs 5 and 6. The main HR-QoL issues in these patients were
related to mobility, ability to perform usual activities, and pain/discomfort. The scores (mean ± SD) for EQ-5D-5L and VASwere
0.74 ± 0.25 and 65.67 ± 23.52, respectively. We found that the age of the patients negatively affected their HR-QoL (r = − 0.266).
SLE direct costs per patient increased with each CRG group, representing 71.92% of the total costs, while indirect costs were
highly variable. The average cost per patient with SLE amounted to €8432.85 (year 2014).
Conclusions Patients’ quality of life is related with age, disease activity, damage, and severity. Age was the parameter whichmost
affects HR-QoL. Most costs of SLE are concentrated in two CRGs in which the HR-QoL deteriorates sharply.
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Introduction

Systemic lupus erythematosus (SLE) is a chronic, heteroge-
neous, inflammatory, and multisystem autoimmune disease
characterized by periods of exacerbations and a variable
course [1]. The estimated prevalence of SLE in Europe is
0.09%, affecting mostly women (> 90%) of working age
(mean age at diagnosis, 33 years) [2]. The recent 2016
EPISER study of rheumatic diseases in the adult population
of Spain showed a markedly higher prevalence of 0.2% (95%
CI, 0.1–0.4) [3].

SLE causes an important financial and social burden on the
patients and on society as a whole [4]. SLE leads to significant
morbidity and mortality through effects on multiple organ
systems, including mucocutaneous, musculoskeletal, renal,
hematologic, neurologic, and cardiovascular systems [2].
SLE is a complex chronic disease, and although there is no
cure, the life expectancy of patients with SLE has been
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improving substantially over the last 50 years [5]. However,
patients often suffer lifelong symptoms and have a long-term
need for medical attention. Patients with SLE experience poor
health-related quality of life (HR-QoL), which can be worse
than in groups with other chronic diseases, such as congestive
cardiac failure, myocardial infarction, and diabetes [6]. Pain
can remain a significant burden in up to a quarter of SLE
patients over long periods of time, which correlates with wors-
ening HR-QoL [7].

Several studies have been focused on evaluating the
quality of life of patients with SLE. Some of them used
tools created specifically to evaluate the welfare of pa-
tients with SLE, as in the case of Systemic Lupus
Activity Questionnaire (SLAQ) [8], LupusQoL [9],
LupusPRO [10], L-QOL [11], and SLEQOL [12]. Others
made use of generic questionnaires of quality of life, such
as SF-36 or EQ-5D [4, 9, 13, 14]. On this basis, it is
possible to calculate the quality adjusted life years
(QALYs), which complement the economic evaluation
and are widely recognized tools that allow establishing
comparisons with other pathologies. However, their dis-
advantage is that they present deficiencies in measuring
specific aspects of the disease with great impact in SLE.
In recent years, ad hoc questionnaires have been devel-
oped to evaluate factors, such as fatigue [15], pain [16],
depression, and work activity [17] that could be appropri-
ate for their use in SLE.

The Clinical Risk Groups (CRGs) can be used as a
measure of multimorbidity [18]. This system classifies
individuals into mutually exclusive categories, using med-
ical contact or consultation data. Each patient is assigned
to a severity level according to his/her chronic health con-
ditions. CRGs classify the individual and all the medical
services used over a predetermined period. There are 1079
basic CRGs, all of which can be classified into the CRG
core health status that maintain clinical significance and
consider future medical attention needs and the clinical
similarities of the individuals assigned to the CRGs. The
CRG core health status are (1) healthy, (2) significant
acute disease, (3) single or multiple minor chronic dis-
ease, (4) moderate chronic diseases, (5) dominant chronic
diseases, (6) chronic disease in two or more organ sys-
tems, (7) multiple dominant chronic diseases, (8) metasta-
tic malignancies, and (9) catastrophic conditions. These
basic groups can be aggregated into three levels
(ACRG) with each successive level maintaining the health
states and severity, while reducing the number of groups
and, if necessary, adjusting the severity level. This group-
ing system gives a morbidity population pattern [18, 19].

The objectives of this study were to classify SLE patients
into multimorbidity levels using CRGs, correlate CRG health
main levels with HR-QoL, and correlate direct and indirect
cost with SLE multimorbidity health status.

Patients and methods

Records of all patients diagnosed with SLE in the Valencian
Community (Spain) were retrieved electronically from the
Assistance Information System using the CIE-9 (code
710.0—systemic lupus erythematosus). The patients were
classified by health status and associated comorbidities using
the records of the Valencian Community Patient Classification
System (SCP-CV), which is based on CRG and the Outpatient
Care Information System (SIA).

Patient-reported outcomes

A questionnaire was administered to 190 consecutive patients
with SLE in four hospital centers of the Valencian Community
(Hospital Arnau de Vilanova, Hospital General Universitario
de Elda, Hospital Universitario y Politécnico La Fe, and
Hospital Universitario General de Alicante) between
October 2015 and March 2016.

Information related to HR-QoL was collected using the
EQ-5D-5L and the visual analog scale (VAS) [20].

The EQ-5D-5L questionnaire collects information on five
dimensions that affect patient health as a result of the disease:
mobility, self-care, usual activities (work, study, housework,
family, or leisure activities), pain/discomfort, and anxiety/de-
pression. In this questionnaire, each dimension has five levels:
no problems, slight problems, moderate problems, severe
problems, and extreme problems. The patient had to indicate
his/her health state by choosing the most appropriate state-
ment in each of the five dimensions. The EQ-5D-5L final
score ranges from − 0.654 (bad QoL) to 1 (good QoL).

The VAS measured the patient’s self-rated health on a ver-
tical scale, where the endpoints were BThe best health you can
imagine^ and BThe worst health you can imagine.^ This index
could be used as a quantitative measure of health based on the
patient’s own judgment [21]. The VAS score ranged from 0
(bad quality of life) to 100 (good quality of life).

Clinician-rated measurements of disease activity,
damage, and severity

Disease activity was quantified by the clinicians at the four
hospital centers of the Valencian Community by considering
flare episodes suffered by SLE patients during a certain peri-
od. A flare was defined as a measurable increase in disease
activity in one or more organs involving new or worse clinical
signs or symptoms and/or laboratory measurements, which
would be considered clinically significant and prompt in-
crease or initiation of treatment [22]. Disease activity was
evaluated by the Systemic Lupus Erythematosus Disease
Activity Index (SLAI/SELENA) that provides a general mea-
sure of the activity with its 24 descriptors. The total score of
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SLAI/SELENA ranges from 0 (no activity) to 105 (maximum
activity) [2, 23].

In SLE, permanent end-organ damage can be caused by the
disease itself, its treatment, or a co-morbidity. This damage can
have amajor impact on patient morbidity andmortality. Disease
impairment was quantified by the Systemic Lupus International
Collaborating Clinics (SLICC)/ACR Damage Index (SDI),
whichmeasures long-term organ damage [24]. This index score
ranges from 0 to 47, where 0 = absence of damage.

Finally, disease severity was determined by the Katz sever-
ity Index or IGK [17]. This index is the most suitable instru-
ment to assess functional status as a measurement of ability to
perform activities of daily living independently. This index is
computed using seven components (hematocrit, creatine,
number of ACR criteria met, history of proteinuria, cerebritis
or pulmonary disease, diffuse proliferative glomerulonephri-
tis). Each component is assigned 1 or 2 Bpoints^ that are then
added, with score ranging from 1 to 13.

Cost analysis

The reference year for costs was 2014. Indirect costs were
computed only from patients who were self-employed or
employed workers. We considered labor costs related to
sick leave and loss of labor productivity. Costs related to
sick leave were calculated according to the temporary dis-
ability benefits regulated by the Government of Spain (the
costs represent 60% of their wages from day 4 of sick leave
to 20 days inclusive and 75% from 21 onwards). Wages
were estimated according to the rank of the Individual
Health Card (SIP) awarded, which depends on the worker’s
income.

Costs relating to the loss of labor productivity were obtain-
ed by calculating proportional wages to the time of a working
day in which worker productivity was affected due to illness.
The degree of involvement of productivity and activity was
reported by patients in the questionnaire Work Productivity
and Activity Impairment (WPAI: Lupus) [9].

Statistical analysis

An analysis of descriptive statistics was presented for all the
variables. The continuous variables were summarized by N,
mean, and standard deviation (SD). The categorical variables
were described by N and percentage of each category.
Bivariate correlation analyses were conducted to identify pa-
rameters significantly affecting patients’ quality of life. The
Pearson correlation analysis was used cross-sectional data to
assess the relationships between age, VAS, HR-QoL summary
scores (EQ-5D-5L), and SLE disease measurements
(SLAI/SELENA, SLICC/ACR, and IGK).

Results

SLE in the Valencia Autonomous Community

In 2014, there were 4422 cases of SLE in the Valencian
Community (population = 5,032,126), and therefore, the prev-
alence of this disease was 0.09%. The patients were mostly
female (84.92%) and the mean age (± SD) was 50.40 ±
15.76 years. The mortality rate of SLE patients in the
Valencia Community in this period was 1.04%.

The classification of the 4422 SLE patients according to
CRG is shown in Table 1. We found that most patients (>
70%) had a health status of 5 or 6 (dominant chronic disease
or chronic disease in two or more organ systems,
respectively).

Patient- and physician-reported outcomes

SLE patients (N = 190) from four hospitals participating in the
study were randomly selected to determine patient and physi-
cian reported outcomes. All patients were ≥ 17 years of age,
and 92.06%were female. The mean (± SD) age of the patients
was 47.23 ± 13.43 years, age at diagnosis was 34.19 ±
13.82 years, and years since diagnosis was 13.28 ± 9.95.
Most patients were classified in CRG health status 5 (71 pa-
tients, 38.59%) or 6 (96 patients, 52.17%).

The mean ± SD scores for the EQ-5D-5L instrument and
a VAS were 0.74 ± 0.25 and 65.67 ± 23.52, respectively.
When the mean EQ-5D-5L scores were sorted according
to CRG status, we found that they were stable until CRG 5
and then declined sharply (Fig. 1). Table 2 summarizes the
results of the EQ-5D-5L questionnaire when the patients
are classified by CRG, including the information about the
five dimensions (mobility, self-care, usual activities,
pain/discomfort, and anxiety/depression and their severi-
ty). Most of the SLE patients experimented one or more
of the difficulties measured in this questionnaire. The main
issues were related to mobility (38.1% show slight to mod-
erate problems), usual activity (42.4% suffer slight to mod-
erate problems), and pain/discomfort (53.8% reflect slight
to moderate problems). The prevalence of moderate or se-
vere problems was lowest for self-care and anxiety/
depression.

The mean ± SD SLAI/SELENA, SLAI/SELENA2, and
SLICC/ACR scores were 0.99 ± 0.73, 6.02 ± 6.02, and 1.22
± 1.76, respectively. For disease severity, the mean ± SD IGK
score was 2.74 ± 1.96. These scores suggested low disease
activity, no or little end-organ damage, and low severity (good
functional status) in these patients.

Since a chronic disease, such as SLE, tends to have
significant implications for the physical, social, and psy-
chological aspects of patients’ life that can become worse
with age, we then attempted to determine if there was a
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correlation between age and the measurements derived
from the patient- or physician-reported outcomes. The re-
sults, summarized in Table 3, show that the age of the
patients negatively affected their quality of life (r = −
0.266). Disease activity and damage are negatively

correlated with EQ-5D-5L (r = − 0.239 and r = − 0.255,
respectively). These parameters are also significantly cor-
related with severity (r = 0.179 and r = 0.291, respective-
ly). The EQ-5D-5L instrument and VAS were highly cor-
related (r = 0.699).

Table 1 Classification of all SLE patients in 2014 according to CRG and severity (N = 4422)

CRG health status Severity

0 1 2 3 4 5 6 Unclassified Total

1 Healthy Population 110 44 7 1 92 254

Male 36 13 19 68

Female 74 31 7 1 73 186

Mean age 38.50 44.77 33.00 38.00 40.96 40.32

2 Significant acute disease Population 23 170 1 26 220

Male 5 6 11

Female 18 170 1 20 209

Mean age 41.30 37.58 36.00 42.15 38.50

3 Single minor chronic disease Population 128 6 134

Male 28 28

Female 100 6 106

Mean age 47.30 42.17 47.07

4 Minor chronic disease in multiple organ systems Population 39 17 16 7 79

Male 4 6 1 11

Female 35 11 16 6 68

Mean age 48.00 61.82 57.75 57.86 53.82

5 Single moderate dominant or chronic disease Population 206 1111 74 3 1 1395

Male 48 115 15 1 1 180

Female 158 996 59 2 1215

Mean age 50.56 44.69 44.39 59.33 43.00 45.58

6 Significant chronic disease in multiple organ systems Population 835 425 243 160 68 6 1737

Male 105 70 38 27 7 1 248

Female 730 355 205 133 61 5 1489

Mean age 53.80 55.39 57.89 57.54 57.21 51.17 55.23

7 Dominant chronic disease in three or more organ systems Population 58 59 106 23 9 15 270

Male 10 19 25 5 3 5 67

Female 48 40 81 18 6 10 203

Mean age 61.36 58.07 63.96 67.65 70.11 67.00 62.80

8 Dominant neoplasms, metastases and complications Population 2 7 11 11 6 37

Male 2 2 1 2 7

Female 2 5 9 10 4 30

Mean age 65.50 61.14 54.82 64.64 55.83 59.68

9 Severe diseases or extreme health care needs Population 3 4 7 9 2 27 52

Male 1 1 3 5 10

Female 3 3 6 6 2 22 42

Mean age 51.33 42.25 47.14 52.22 65.00 50.44 50.29

Total Population 133 1315 1806 457 212 206 49 244 4422

Male 41 208 213 81 37 38 12 630

Female 92 1107 1593 376 175 168 37 3548

Mean age 38.98 52.53 47.14 56.87 58.59 48.68 55.45 50.40
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Cost per patient with SLE

The direct and indirect costs of patients with SLE are summa-
rized in Table 4. Direct costs included primary care, hospital
admissions, and outpatient pharmacy costs. We considered all

types of medication currently used to treat SLE, which includ-
ed selective biologic immunosuppressants (rituximab, beli-
mumab), aminoquinolines, corticosteroids, AINES, and anal-
gesics. Most SLE patients (70.22%) did not use prednisolone
to treat SLE, but 20.44% used prednisolone at a dose of <
5 mg/day and 9.34% of the patients used prednisolone at a
dose of > 10 mg/day.

The results show that direct costs per patient increased as
the CRG increased, representing 71.92% of the total costs.
The direct cost distribution according to morbidity and clinic
risk was mainly allocated to CRG 6 (€8193 per patient per
year) and CRG 7 (€10,165 per patient per year). However,
patients classified in CRG 8 presented the highest result with
€12,243 per year, possibly due to their special needs.

We found that indirect costs were highly variable, with an
average cost per patient of €4787.58 per year. The number of

Table 2 EQ-5D-5L results by CRG

Total
(n = 184)
n (%)

CRG 1
(n = 4)
n (%)

CRG 3
(n = 1)
n (%)

CRG 4
(n = 1)
n (%)

CRG 5
(n = 71)
n (%)

CRG 6
(n = 96)
n (%)

CRG 7
(n = 10)
n (%)

CRG 8
(n = 1)
n (%)

Mobility

No problem 107 (58.2) 3 (75.0) 1 (100.0) 0 (0.0) 56 (78.9) 43 (44.8) 4 (40.0) 0 (0.0)

Slight problem 41 (22.3) 1 (25.0) 0 (0.0) 1 (100.0) 9 (12.7) 28 (29.2) 1 (10.0) 1 (100.0)

Moderate problem 29 (15.8) 0 (0.0) 0 (0.0) 0 (0.0) 5 (7.0) 22 (22.9) 2 (20.0) 0 (0.0)

Severe problem 7 (3.8) 0 (0.0) 0 (0.0) 0 (0.0) 1 (1.4) 3 (3.1) 3 (30.0) 0 (0.0)

Unable 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Self-care

No problem 130 (70.7) 3 (75.0) 1 (100.0) 1 (100.0) 59 (83.1) 61 (63.5) 5 (50.0) 0 (0.0)

Slight problem 32 (17.4) 1 (25.0) 0 (0.0) 0 (0.0) 7 (9.9) 22 (22.9) 2 (20.0) 0 (0.0)

Moderate problem 21 (11.4) 0 (0.0) 0 (0.0) 0 (0.0) 5 (7.0) 13 (13.5) 2 (20.0) 1 (100.0)

Severe problem 1 (0.5) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1(10.0) 0 (0.0)

Unable 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Usual activity

No problem 92 (50.0) 2 (50.0) 0 (0.0) 1 (100.0) 42 (59.2) 43 (44.8) 4 (40.0) 0 (0.0)

Slight problem 41 (22.3) 2 (50.0) 1 (100.0) 0 (0.0) 16 (22.5) 22 (22.9) 0 (0.0) 0 (0.0)

Moderate problem 37 (20.1) 0 (0.0) 0 (0.0) 0 (0.0) 11 (15.5) 22 (22.9) 4 (40.0) 0 (0.0)

Severe problem 12 (6.5) 0 (0.0) 0 (0.0) 0 (0.0) 2 (2.8) 8 (8.3) 2 (20.0) 0 (0.0)

Unable 2 (1.1) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (1.0) 0 (0.0) 1 (100.0)

Pain/discomfort

No problem 57 (31.0) 0 (0.0) 0 (0.0) 0 (0.0) 31 (43.7) 23 (24.0) 3 (30.0) 0 (0.0)

Slight problem 53 (28.8) 3 (75.0) 1 (100.0) 0 (0.0) 20 (28.2) 28 (29.2) 1 (10.0) 0 (0.0)

Moderate problem 46 (25.0) 1 (25.0) 0 (0.0) 1 (100.0) 13 (18.3) 27 (28.1) 3 (30.0) 1 (100.0)

Severe problem 25 (13.6) 0 (0.0) 0 (0.0) 0 (0.0) 7 (9.9) 16 (16.7) 2 (20.0) 0 (0.0)

Unable 3 (1.6) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 2 (2.1) 1 (10.0) 0 (0.0)

Anxiety/depression

No problem 103 (56.0) 3 (75.0) 1 (100.0) 1 (100.0) 51 (71.8) 45 (46.9) 2 (20.0) 0 (0.0)

Slight problem 46 (25.0) 1 (25.0) 0 (0.0) 0 (0.0) 15 (21.1) 26 (27.1) 4 (40.0) 0 (0.0)

Moderate problem 18 (9.8) 0 (0.0) 0 (0.0) 0 (0.0) 2 (2.8) 14 (14.6) 2 (20.0) 0 (0.0)

Severe problem 15 (8.2) 0 (0.0) 0 (0.0) 0 (0.0) 3 (4.2) 9 (9.4) 2 (20.0) 1 (100.0)

Unable 2 (1.1) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 2 (2.1) 0 (0.0) 0 (0.0)

Fig. 1 EQ-5D-5L scores (mean) by CRG health status for SLE patients
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comorbidities and the occurrence of flare-ups related to the
disease probably explain this wide variability in costs.

The average cost per patient with SLE amounted to
€8432.85 per year.

Discussion

In this study, we examined HR-QoL and modifiable factors
that can impair HR-QoL in a sample of 190 SLE patients from
the Valencian Community in Spain. We found that most SLE
patients (> 70%) can be classified as CRGs 5 (single moderate
dominant or chronic disease) and 6 (significant chronic dis-
ease in multiple organ systems). We found that SLE patients
score highly in HR-QoL, as measured by the EQ-5D-5L in-
strument, until they reach CRG 5. Patients classified in higher
CRGs, which are the majority in our study, present

progressively deteriorating EQ-5D-5L scores. The patients re-
ported that the HR-QoL aspects that were most affected were
related to mobility, ability to perform usual activities, and
pain/discomfort. A recent study of American patients, using
different PRO instruments, also reported that disease severity
correlated with HR-QoL, especially in the domains of fatigue,
pain, cognition, physical function, and psychosocial illness,
with pain being an important independent contributor [25].
Additionally, our study showed that disease activity and dam-
age presented a weak correlation with EQ-5D-5L, as has been
observed before [26].

Age is the parameter that best correlates with the patients’
HR-QoL. This effect is likely to derive from the fact that
disease activity, damage, and severity usually increase over
time and also as a result of added comorbidities. A previous
longitudinal study showed a correlation between higher mor-
bidity health status with age [27]. It is likely, however, that the

Table 3 Correlation (Pearson’s) between age and HR-QoL outcomes

Pearson’s correlation, N AGE EQ5D5L VAS SLAI/
SELENA

SLAI/
SELENA2

SLICC/
ACR

IGK

AGE r 1.000 − 0.266** − 0.328** − 0.101 − 0.224** 0.364** − 0.123
N 189 185 189 154 188 189 189

EQ5D5L r 1.000 0.699** − 0.516** − 0.239** − 0.255** − 0.053
N 186 186 151 185 186 186

VAS r 1.000 − 0.444** − 0.190** − 0.174* 0.041

N 190 155 189 190 190

SLAI/SELENA r 1.000 0.400** 0.033 − 0.014
N 155 154 155 155

SLAI/SELENA2 r 1.000 − 0.056 0.179*

N 189 189 189

SLICC/ACR r 1.000 0.291**

N 190 190

IGK r 1.000

N 190

**p < 0.01

*p < 0.05

Table 4 Direct and indirect costs (€) per patient sorted by CRG

Health status (CRG) N Mean direct costs
per patient

Number of
patients with a job

Mean indirect costs
per patient

Mean total costs
per patient

1 Healthy 4 1228.37 2 3074.32 2765.54

3 Single minor chronic disease 1 440.61 0 – 440.61

4 Minor chronic disease in multiple organ systems 1 697.05 1 7027.03 7724.08

5 Single moderate dominant or chronic disease 74 3019.87 52 4259.71 6013.18

6 Significant chronic disease in multiple organ systems 96 8193.21 36 5605.02 10,295.09

7 Dominant chronic disease in three or more organ systems 11 10,165.31 2 4391.89 10,963.84

8 Dominant neoplasms, metastases and complications 1 12,243.07 0 – 12,243.07

TOTAL 188 6064.53 93 4787.58 8432.85
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introduction of more effective and less toxic immunosuppres-
sive drugs, together with a better control of comorbidities and
lesser use of corticoids, will improve the management of SLE
in aging patients.

Published studies report that SLE is a disease that under-
mines patients’ quality of life, affecting their daily life and
having a major economic impact. In our study, direct costs
represented a high proportion of the total costs of SLE pa-
tients. The quantification of direct and indirect costs revealed
a concentration of health expenditure in SLE patients in CRGs
6 and 7. Reported annual direct cost per patient related to SLE
management in Spain have been estimated previously be-
tween €3604 and €5968 for non-severe and severe patients,
respectively [4]. In our study, the average direct costs are
considerably higher and range between €8193 and €10,165
for patients in CRGs 6 and 7, respectively. Direct costs related
to hospitalizations, pharmacological treatment, visits to spe-
cialists, and laboratory tests were higher for patients with se-
vere disease and reached €12,243 for very severe patients
(CRG8). The direct costs associated with SLE are clearly
higher for severe SLE patients. It has been proposed that this
effect is due to insufficient control of the disease activity,
resulting in an increase in flares and increased costs in hospi-
talization [4]. A study of medical costs of managing SLE
patients in five European countries showed that while severe
flares are the major cost predictor (each flare increasing annual
total cost by about €1002), medical treatments were the main
cost drivers [28]. This study also concluded that medication,
specially immunosuppressants and recently introduced bio-
logicals, represented up to 53% of the total costs of severe
patients. Similarly, a study on Swedish patients showed that
disease activity, fatigue, and corticosteroids were significant
drivers of costs [8]. Future research will need to focus on the
cost-effectiveness of emerging SLE therapies and the best
strategies to mitigate escalating costs generated by longer sur-
vival times.

Our study suffers from some methodological limitations.
CRGs categorize individual behaviors with respect to the use
of health services, which probably are a good approximation
to the health status of the individuals. However, as health
transitions and their associated costs are largely unpredictable,
costs could have predictive value only when averaged over
many individuals. Despite this limitation, we believe that the
classification of SLE patients into multimorbidity levels using
CRGs, along with the use of the new information and com-
munication technologies, could potentially help to develop
predictive models of health needs [19]. The classification ac-
cording to different health status (CRG) suggests that a model
can be built to predict the specific CRG of new patients. This
in turn could allow the development of models of future costs
and resource utilization. Our work aimed to provide knowl-
edge, which can support clinicians’ decisions as well as im-
prove the resources allocation devoted to SLE. In the case of

SLE patients, early intervention has been shown to be a po-
tentially useful approach to mitigate costs [29]. Further, the
CRG-based patient categorization could allow more efficient
and accurate comparison of different diseases. For example, a
preliminary categorization into CRGs of rheumatoid arthritis
patients in the Valencian Community found that they also be
mostly allocated to CRGs 5 and 6 (37.5 and 44.8%,
respectively).

In conclusion, our study found that most SLE patients
could be classified as CRG health status 5 and 6, a point at
which HR-QoL deteriorates. SLE clearly disrupted the pa-
tients’ HR-QoL, and disease severity was associated with
problems of mobility, ability to perform usual activities, and
pain/discomfort, effects that are more pronounced in older
patients. The reported deficits in HR-QoL should helpmonitor
and evaluate patients in routine clinical practice. Most direct
costs of SLE were concentrated in two CRGs (6 and 7), re-
flective of the high costs of biological drugs. Direct costs
associated with SLE were higher for severe SLE patients,
while indirect costs were highly variable among patients.
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