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Abstract

level in Spain.

cardiac diseases as the main secondary conditions.

Background This study aimed to assess the comorbidity profile, use of healthcare resources and medical costs of
patients with systemic lupus erythematosus (SLE) and cutaneous lupus erythematosus (CLE) treated at the hospital

Methods Admission records of patients with SLE and CLE that were registered between January 2016 and December
2020 were obtained from a Spanish hospital discharge database and analyzed in a retrospective multicenter study.

Results 329 patients met the criteria; 64.44% were female and 35.56% were male, with a median age of 54.65 years.
Mean Charlson comorbidity index (CCl) was 2.75 in the index admission. 31.61% of the patients suffered essential
hypertension, 21.96% suffered asthma and 19.76% suffered hyperlipidemia. Mortality rate was 3.95%. The most
common medical procedure was heart ultrasound (19.45%) and introduction in peripheral vein of anti-inflammatory
with a percutaneous approach (17.93%). Mean admission cost was €6355.99.

Conclusions Lupus patients showed a higher incidence and prevalence in the female population, with associated

Keywords Systemic lupus erythematosus, SLE, Cutaneous lupus erythematosus: CLE, Incidence, Comorbidity, Spain

Background

Systemic lupus erythematosus (SLE) is a chronic auto-
immune disorder that predominantly affects young
women, usually between 16 and 55 years of age [1-4].
It causes an innate and adaptive immune response
leading to the appearance of autoreactive B and T lym-
phocytes and circulating autoantibodies [5]. It has a
wide spectrum of medical manifestations [6—9]. These
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manifestations are usually related to autoantibodies,
ensuing immune complex formation and deposition,
and other immune processes [10]. Lupus patients can
also experience the loss of self-tolerance [7]. They also
have 2 to 10 times higher risk of suffering from coro-
nary artery disease [11]. SLE has been previously con-
sidered as a rare disease, but over time it appears to be
more common in certain population groups [12]. The
age distribution of SLE cases is wide, however the inci-
dence disease is usually highest at 15-44 years of age,
while its prevalence is highest at 45-64 years of age
[13]. The prevalence of SLE in the most recent study
in Spain in the year 2000 was estimated to be about 91
cases per 100,000 inhabitants [14].
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SLE is characterized by multiple organ damage
outbreaks and affects more than five million people
worldwide [15]. When this damage is found in the
skin, it is classified as cutaneous lupus erythematosus
(CLE) [2]. CLE occurs when there is chronic weaken-
ing of the skin, leaving significant skin damage such as
scarring, atrophy and depigmentation [2]. In the past,
there was a 10-year rate of survival that has currently
improved to 92% thanks to the early recognition of
milder cases and the improvement in general medical
care [5, 11].

In 1971 the American Rheumatism Association cre-
ated the first criteria to classify SLE, which have later
been updated several times [16]. SLE is currently diag-
nosed according to the criteria established by Ameri-
can College of Rheumatology [2]. These criteria were
last updated in 2017 with a new SLE classification sys-
tem to support earlier diagnosis, with greater sensitiv-
ity and specificity [14]. The SLE treatment is based on
the suppression of the immune response [1].

The objective of this study was to analyze the char-
acteristics, use of health care resources and medical
costs related to patients diagnosed with SLE and CLE
in Spanish hospitals.

Methods

Study design

Inpatient admissions records were collected from a
Spanish National discharge database [17] and analyzed
in a retrospective multicenter study. The database
covers 90% of hospitals in Spain from all regions. It is
validated internally and subjected to periodic audits;
during this span of time, errors and unreliable data
are eliminated. All centers are responsible for the data
codification, evaluation, and confidentiality.

An analysis of hospital admissions records of
patients with CLE or SLE was performed. The data-
base used collects data codified at the hospital level
by means of the International Statistical Classification
of Diseases and Related Health Problems, so the 10th
version is used (ICD-10). The data inclusion period
was from 1 January 2016 to 31 December 2020 with
data from all Spanish regions.

Data extraction

The ICD-10 codes used to identify patients were L93,
corresponding to CLE patients and M32, correspond-
ing to SLE patients. This research did not involve
human participants and there was no access to iden-
tifying information, so in this case Spanish legislation
does not require patient consent and ethics commit-
tee approval. There was no identification of healthcare
centers or medical history, and to maintain anonym-
ity in accordance with the principles of Good Clinical
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Practice and the Declaration of Helsinki, recoding was
performed on all records.

Study variables

The study variables analyzed included: patient’s age,
national region, gender, type of admission, discharge
type (including death), funding scheme, readmission,
service, intensive care unit, length of hospital days,
primary diagnosis, 19 secondary diagnoses, medical
procedures, and total admission cost.

Data analysis

Patients diagnosed with CLE or SLE were identified by
the primary diagnosis code. They were classified by sex
and into five age groups (below 18, between 18 and 44,
between 44 and 65, between 66 and 85, and over 85).
The first admission registered per patient was used to
assess the characteristics of each patient, whereas all
admissions files were used in the analysis of the admis-
sion details and the medical costs. Hospital incidence
was measured as the ratio between admission and
hospitalization rate per 10,000 persons based on the
admissions registered in the database.

Direct medical costs were extracted from the data-
base, where they are applied to each hospital admis-
sion according to the standardized average admissions
costs and medical procedures identified by the Spanish
Ministry of Health. These costs include all expenses
regarding medical examinations, procedures, medi-
cations, surgery, diet, costs associated to personnel,
medical equipment, and resources.

The Kolmogorov-Smirnov test [18] was used to test
normality in all data. Frequencies and percentages
are presented for dichotomous variables and mean
or median were calculated for continuous variables.
The Mann-Whitney U test [19] as a two-tailed non-
parametric independent t-test or the Kruskal-Wallis
test [20] as a one-way analysis of variance were used
as appropriate and two-sample Z tests were used to
differentiate in sample proportions. The Jonckheere-
Terpstra trend test [21] was used to assess trends in
incidence and cost. A p<0.05 was considered to be
statistically significant.

Microsoft Excel Professional Plus 2016 (Microsoft
Corporation, Redmont, WA, USA), StataSE 12 for
Windows (StataCorp LP. 2011. Stata Statistical Soft-
ware: Release 12. College Station, TX, USA) and were
used to perform statistical analysis.

Results

During the study period, there were 416 admissions
corresponding to 329 individual patients. Most cases
were registered between the age range of 44 and 65
years old. The median age was 55 years of age and the
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Table 1 Patient baseline characteristics
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Total
Admissions, N 416
Patients, N 329
0-17 years, N (%) 7(2.13)
18-43 years, N (%) 85 (25.84)
44-65 years, N (%) 140 (42.55)
66-85 years, N (%) 91 (27.66)
>85 years, N (%) 6(1.82)
Average age 54.65
2016 (%) 5223
2017 (%) 58.63
2018 (%) 51.94
2019 (%) 54.76
2020 (%) 55.66
Males, N (%) 117 (35.56)
Females, N (%) 212 (64.44)
Table 2 Patient comorbidity profile
Index p-value®
admission
Admissions, N 416 -
Mean CCl 2.75 <0.0001
Median CCI 2 -
CCl0,N (%) 1(0.30) <0.0001
CCI'T, N (%) 29 (8.81) <0.0001
CCI 2, N (%) 177 (53.80)  <0.0001
CClI'3,N (%) 45 (13.68) <0.0001
CCl4, N (%) 36 (10.94) <0.0001
CCI'5,N (%) 23 (6.99) <0.0001
CCI>5,N (%) 18 (5.47) <0.0001
Mean updated CCI 2.38 <0.0001
Median updated CCI 2 -
CCI0, N (%) 4(1.22) <0.0001
CCI1,N (%) 68 (20.67) <0.0001
CCl2,N (%) 164 (49.84)  <0.0001
CCI'3,N (%) 37 (11.25) <0.0001
CCl4,N (%) 29 (8.81) <0.0001
CClI'5,N (%) 10 (3.04) <0.0001
CClI>5,N (%) 17 (5.17) <0.0001
Secondary diagnoses, >10%
Essential (primary) hypertension, N (%) 104 (31.61) <0.0001
Unspecified asthma, without complications, 92 (27.96) <0.0001
N (%)
Hyperlipidemia, N (%) 65 (19.76) <0.0001
Nicotine dependence, cigarettes, without 56 (17.02) <0.0001
complications, N (%)
Chronic obstructive pulmonary disease, N (%) 50 (15.20) <0.0001
Personal history of nicotine dependence, N 49 (14.89) <0.0001
(%)
Antiphospholipid syndrome, N (%) 40 (12.16) <0.0001
Old myocardial infarction, N (%) 39(11.85) <0.0001
Long-term use of aspirin, N (%) 35(10.63) <0.0001
Mortality rate, % 3.95 <0.0001

2 index admission; CCl, Charlson’s Comorbidity Index
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64.36% were females (Table 1). Most patients (93.60%)
were diagnosed with SLE as a primary diagnosis, with
a 26.75% diagnosed with unspecified SLE and a 25.53%
with glomerular disease. From the total of patients
diagnosed with CLE, a 65.22% had discoid CLE. The
most common comorbidities were hypertension
(31.61%), asthma (27.96%), hyperlipidemia (19.76%),
nicotine dependence (17.02%), and chronic obstructive
pulmonary disease (15.20%) (Table 2).

The incidence of CLE in hospitals was 0.49 per
10,000 persons in 2016 and 0.32 per 10,000 persons
in 2020 (Fig. 1). It has decreased significantly between
2016 and 2020 (p=0.0762 men, p=0.0096 women)
(Fig. 1). The incidence of SLE in hospitals was 3.67 per
10,000 persons and 1.76 per 10,000 persons in 2020
(Fig. 2). It has decreased significantly over the period
between 2016 and 2020 (p=0.0112 men, p<0.0001
women) (Fig. 2).

The hospital department that received more
admissions was the internal medicine department
(39.42%), 21.39% were from nephrology and 20.91%
were attended at the rheumatology department. The
median length of hospital stays was 7 days. Of all the
hospital admissions, 63.22% were urgent ones, while
the rest were programmed or unknown. The most
frequent medical procedures were introduction in
peripheral vein of anti-inflammatory with percutane-
ous approach, plain chest x-ray, heart ultrasound, right
and left sides, and abdominal ultrasound (Table 3).

The mean cost per each hospital admission over
the study period was €6355.99. The total cost of
lupus in Spain for the data inclusion period was
€140,424.20 million, and €47,981.38 million for males,
€92,442.83 million for females. The total annual cost
had a statistical significance of p<0.0001 to both,
males and females (Fig. 3).

Discussion

This retrospective study assessed the incidence and
costs of lupus in Spain. This study found an incidence
rate of lupus of 2.14 per 10,000 persons over the study
period. There were significant differences between
the incidence in men and women. The incidence in
males was 0.60 per 10,000 persons, while in females
it was 3.30 per 10,000. The age group with the high-
est incidence was between 15 and 44 years of age, but
the study by Danchenko et al., (2006). showed a higher
incidence found in the age group between 44 and 65
[13]. The average age of the patients in this study was
54.64 years of age. An article published in 2015 con-
cludes that the patients with a higher age have a higher
risk of future damage, particularly those who do not
present with damage [22]. Traditionally SLE has been
considered a disease affecting only young women, but
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Fig. 2 Incidence of SLE per 10,000 habitants

recently, older populations from the age of 50 onwards
have developed the disease [23]. In most studies, there
is a female predominance in the patients being 90% of
all the patients [3-7, 24]. An article published in 2017,
showed that the sex ratio was 9:1 [25]. Meanwhile, an
article published in 2011 showed that 1 out of 10 were
male patients [6].

SLE has a relapsing-remitting pattern and usually
develops over a prolonged period of time, so care-
ful observation is required to make a diagnosis [1].
Since there is no sure cure for SLE, early diagnosis
and treatment to manage dysfunction and complica-
tions is important [1]. Each patient, depending on

2019 2020

the symptoms, will be treated individually to reduce
the likelihood of permanent damage [1]. As a second-
ary condition, the respiratory system may be affected
during the disease period [26]. The results show that
27.96% of the patients had asthma and 15.20% had
chronic obstructive pulmonary disease. According to
the results a 31.61% of the patients had hypertension
as a secondary diagnosis, which can be correlated to
the high risk of suffering from a coronary artery dis-
ease [11].

Regarding costs, lupus has shown to present high
annual costs per hospital admission, with a mean of
€6355.99. Similarly, the study of Fatoye et al. (2021)
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Table 3 Medical procedures

Index p-value
admission a
Medical procedures, > 10%
Heart ultrasound, right and left sides 64 (19.45) <0.0001
Introduction in peripheral vein of anti- 59(17.93) <0.0001
inflammatory, percutaneous approach
Plain chest x-ray 57 (17.33) <0.0001
Peripheral vein introduction of anti-infective, 40 (12.16) <0.0001
another anti-infective, percutaneous
approach
Abdominal ultrasound 39(11.85)
Measurement of electrical activity, cardiac, 39(11.85) <0.0001
external approach
Peripheral vein transfusion of red blood cells, 34 (10.33) <0.0001
non-autologous, percutaneous approach
Kidney excision, right, diagnosis, percutane- 33 (10.03) <0.0001

ous approach
?index admission

has shown mean annual costs of $7,740.19 for patients
with SLE [27]. In addition, the estimation of the direct
costs of SLE in this study showed significant variation
compared to China (US$8,230), USA (US$13,305), the
UK (€2,613) and Germany (€3,191) [28-30]. One of the
reasons for the huge difference with the costs reported
to the USA patients can be that the patients included
in the USA’s study come from an US commercial insur-
ance claims database and need to have at least 2 claims
and a continuous health plan enrolment for six months
to be included in the study. Also, the methods used to
conduct the studies, including the differences in health
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care tariffs and the types of resources used in different
countries, may be the major sources of variation when
estimating direct costs of lupus patients.

Conclusion

This study provides data describing the characteristics
of patients who were diagnosed with lupus in Span-
ish hospitals over 5 years and the associated medical
costs. The study showed a direct relation with gender,
with more incidence and prevalence in the female pop-
ulation. A direct relationship between lupus and heart
disease was also be detected. Total costs are expected
to remain high in the coming years, although they
seem to tend to stabilize in the same way as incidence.
The trends observed in the hospital incidence must be
further explored in the future to identify changes in
the disease management over time.
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ICD-10  International Statistical Classification of Diseases and Related Health
Problems 10th version

SLE Systemic lupus erythematosus

Acknowledgements
Not applicable.

Author contributions

JD contributed to the investigation by analyzing and interpreting the burden
associated to CLE and SLE in Spain and was a major contribution in the
intellectual content revision. AA and MA analyzed the current situation of SLE
and CLE in Spain, interpreted the statistical data and were major contributors
in writing the manuscript. All authors read and approved the final manuscript.

Total admission cost

1.8E+10

1.6E+10

1.4E+10

€

> 1.2E+10

1E+10

8E+9

6E+9

Total admission cost

4E+9

2E+9

2016 2017

Year

Fig. 3 Total admission cost per group of age

2018

=0=<18

=0=18:43

=0=44:65
66:85

=@=>85

2019

2020



Darba et al. Orphanet Journal of Rare Diseases

(2024) 19:74

Funding
This research did not receive any specific grant from funding agencies in the
public, commercial, or not-for-profit sectors.

Data availability
The datasets used and/or analyzed during the current study are available from
the corresponding author on reasonable request. The data has been extracted

from a database owned by the Ministry of Health at: https://www.sanidad.gob.

es/estadEstudios/sanidadDatos/home.htm.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 2 May 2023 / Accepted: 4 February 2024
Published online: 16 February 2024

References

1.

Gurevitz SL, Snyder JA, Wessel EK, Frey J, Williamson BA. Clinical review sys-
temic lupus erythematosus: a review of the disease and treatment options.
2013.

Arévalo-Bermudez MdelP, Paradela S, Balboa-Barreiro V, Fonseca E. Cutaneous
lupus erythematosus: factors related to cutaneous activity and damage in a
cohort of 260 patients from A Corufa, Spain. Lupus. 2020;29(9):1021-1030.
https://doi.org/10.1177/0961203320930094

Tamirou F et al. Systemic lupus erythematosus: state of the art on clinical
practice guidelines. RMD Open. 2018;4(2). BMJ Publishing Group.https://doi.
0rg/10.1136/rmdopen-2018-000793

Manson JJ, Rahman A. Systemic lupus erythematosus. Orphanet J Rare Dis.
2006;1:6. https://doi.org/10.1186/1750-1172-1-6. Published 2006 Mar 27.
Sabio JM. Systemic lupus erythematosus today. Med Clin (Barc). Feb.
2016;146(4):160-2. https://doi.org/10.1016/j.medcli.2015.08.001

Alonso MD, et al. Systemic lupus erythematosus in Northwestern Spain: a
20-year epidemiologic study. Medicine. Sep. 2011;90(5):350-8. https://doi.
0rg/10.1097/MD.0b013e31822edf/f

Ruiz E, Ramalle-Gomara E, Elena A, Quiriones C, Alonso V, Posada M. Trends in
systemic lupus erythematosus mortality in Spain from 1981 to 2010. Lupus.
2014;23(4):431-435. https://doi.org/10.1177/0961203313517015

Janssens P, Arnaud L, Galicier L et al. Lupus enteritis: from clinical findings to
therapeutic management. Orphanet J Rare Dis. 2013;8:67. Published 2013
May 3. https://doi.org/10.1186/1750-1172-8-67

Yue C, Su J, Fan X et al. Immune-mediated thrombotic thrombocytopenic
purpura in patients with and without systemic lupus erythematosus: a
retrospective study. Orphanet J Rare Dis. 2020;15(1):225. Published 2020 Aug
28. https://doi.org/10.1186/513023-020-01510-9

Aringer M et al. Sep., 2019 European league against Rheumatism/American
college of rheumatology classification criteria for systemic lupus erythe-
matosus. Ann Rheum Dis. 2019;78(9):1151-1159. https://doi.org/10.1136/
annrheumdis-2018-214819

Fernandez-Nebro A, et al. Cardiovascular events in systemic lupus erythema-
tosus: a nationwide study in Spain from the RELESSER Registry. Med (United
States). 2015;94(29). https://doi.org/10.1097/MD.0000000000001183
Jiménez S, Cervera R, Font J, Ingelmo M. Epidemiology of SLE 3 the epidemi-
ology of systemic Lupus Erythematosus. 2003.

Danchenko N, Satia JA, Anthony MS. Epidemiology of systemic lupus erythe-
matosus: a comparison of worldwide disease burden. Lupus. 2006;15(5):308-
18. https://doi.org/10.1191/09612033061u2305xx

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Page 6 of 6

Cortés Verdu R et al. Prevalence of systemic lupus erythematosus in Spain:
higher than previously reported in other countries? Rheumatology (United
Kingdom). 2020;59(9):2556-2562. https://doi.org/10.1093/rheumatology/
kez668

Hernadndez-Rodriguez JC, Durdn-Romero AJ, Mufioz-Jiménez A,
Conejo-Mir J, Pereyra-Rodriguez JJ. Trends in mortality from lupus in

Spain from 1980 to 2018. Lupus. 2020;29(13):1719-1726. https://doi.
0rg/10.1177/0961203320952864

Carneiro AC, Ruiz MM, Freitas S, Isenberg D. Comparison of three classifica-
tion criteria sets for systemic lupus erythematosus: a study looking at links to
outcome and mortality. Arthritis Care Res (Hoboken). 2020;,72(11):1611-1614.
https://doi.org/10.1002/acr.24061

Spanish Ministry of Health. Hospital discharge records in the national health
System. Spanish Ministry of Health; 2019. [cited 2023 March 17]. https://www.
sanidad.gob.es/estadEstudios/sanidadDatos/home.htm
Kolmogorov-Smirnov Test. In: The concise encyclopedia of statistics.
Springer, New York, NY. 2008. https://doi.org/10.1007/978-0-387-32833-1_214
Sundjaja JH, Shrestha R, Krishan K, McNemar, Mann-Whitney U, Tests.
[Updated 2023 Jul 17]. In: StatPearls. Treasure Island (FL): StatPearls Pub-
lishing; 2023 Jan. Available from: https://www.ncbi.nlm.nih.gov/books/
NBK560699/

Kruskal-Wallis Test. In: The concise encyclopedia of statistics. Springer, New
York, NY. 2008. https://doi.org/10.1007/978-0-387-32833-1_216

Manning SE, Ku H-C, Dluzen DF, Xing C, Zhou Z. A nonparametric alternative
to the Cochran-Armitage trend test in genetic case-control association
studies: the Jonckheere-Terpstra trend test. PLoS ONE. 2023;18(2):e0280809.
https://doi.org/10.1371/journal.pone.0280809

Bruce IN et al. Factors associated with damage accrual in patients with sys-
temic lupus erythematosus: results from the systemic lupus international col-
laborating clinics (SLICC) inception cohort. Ann Rheum Dis. 2015;74(9):1706-
1713. https://doi.org/10.1136/annrheumdis-2013-205171

Cervera R, Khamashta MA, Hughes GRV. The Euro-lupus project: epidemiol-
ogy of systemic lupus erythematosus in Europe. Lupus. 2009;18(10):869-74.
https://doi.org/10.1177/0961203309106831

Johnson SR et al. Performance of the 2019 EULAR/ACR classification criteria
for systemic lupus erythematosus in early disease, across sexes and ethnici-
ties. Ann Rheum Dis. 2020;79(10):1333-1339. https://doi.org/10.1136/
annrheumdis-2020-217162

Pons-Estel GJ, Ugarte-Gil MF, Alarcén GS. Epidemiology of systemic lupus
erythematosus. Expert Rev Clin Immu. 2017;13(8):799-814. Taylor and Francis
Ltd. https://doi.org/10.1080/1744666X.2017.1327352

Narvéez J, et al. Primary respiratory disease in patients with systemic lupus
erythematosus: data from the Spanish rheumatology society lupus registry
(RELESSER) cohort. Arthritis Res Ther. Dec. 2018;20(1). https://doi.org/10.1186/
$13075-018-1776-8

Fatoye F, Gebrye T, Svenson LW. Direct health system costs for systemic lupus
erythematosus patients in Alberta, Canada. PLoS ONE. 2021;16(5):e0251409.
https://doi.org/10.1371/journal.pone.0251409

Sutcliffe N, Clarke AE, Taylor R, Frost C, Isenberg DA. Total costs and predic-
tors of costs in patients with systemic lupus erythematosus. Rheumatology
(Oxford). 2001;40(1):37-47. https://doi.org/10.1093/rheumatology/40.1.37
Clarke AE, Petri M, Manzi S, et al. The systemic lupus erythematosus tri-nation
study: absence of a link between health resource use and health outcome.
Rheumatology (Oxford). 2004;43(8):1016-24. https://doi.org/10.1093/
rheumatology/keh229

Huscher D, Merkesdal S, Thiele K, et al. Cost of illness in rheumatoid arthritis,
ankylosing spondylitis, psoriatic arthritis and systemic lupus erythematosus
in Germany. Ann Rheum Dis. 2006;65(9):1175-83. https://doi.org/10.1136/
ard.2005.046367

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://www.sanidad.gob.es/estadEstudios/sanidadDatos/home.htm
https://www.sanidad.gob.es/estadEstudios/sanidadDatos/home.htm
https://doi.org/10.1177/0961203320930094
https://doi.org/10.1136/rmdopen-2018-000793
https://doi.org/10.1136/rmdopen-2018-000793
https://doi.org/10.1186/1750-1172-1-6
https://doi.org/10.1016/j.medcli.2015.08.001
https://doi.org/10.1097/MD.0b013e31822edf7f
https://doi.org/10.1097/MD.0b013e31822edf7f
https://doi.org/10.1177/0961203313517015
https://doi.org/10.1186/1750-1172-8-67
https://doi.org/10.1186/s13023-020-01510-9
https://doi.org/10.1136/annrheumdis-2018-214819
https://doi.org/10.1136/annrheumdis-2018-214819
https://doi.org/10.1097/MD.0000000000001183
https://doi.org/10.1191/0961203306lu2305xx
https://doi.org/10.1093/rheumatology/kez668
https://doi.org/10.1093/rheumatology/kez668
https://doi.org/10.1177/0961203320952864
https://doi.org/10.1177/0961203320952864
https://doi.org/10.1002/acr.24061
https://www.sanidad.gob.es/estadEstudios/sanidadDatos/home.htm
https://www.sanidad.gob.es/estadEstudios/sanidadDatos/home.htm
https://doi.org/10.1007/978-0-387-32833-1_214
https://www.ncbi.nlm.nih.gov/books/NBK560699/
https://www.ncbi.nlm.nih.gov/books/NBK560699/
https://doi.org/10.1007/978-0-387-32833-1_216
https://doi.org/10.1371/journal.pone.0280809
https://doi.org/10.1136/annrheumdis-2013-205171
https://doi.org/10.1177/0961203309106831
https://doi.org/10.1136/annrheumdis-2020-217162
https://doi.org/10.1136/annrheumdis-2020-217162
https://doi.org/10.1080/1744666X.2017.1327352
https://doi.org/10.1186/s13075-018-1776-8
https://doi.org/10.1186/s13075-018-1776-8
https://doi.org/10.1371/journal.pone.0251409
https://doi.org/10.1093/rheumatology/40.1.37
https://doi.org/10.1093/rheumatology/keh229
https://doi.org/10.1093/rheumatology/keh229
https://doi.org/10.1136/ard.2005.046367
https://doi.org/10.1136/ard.2005.046367

	﻿Incidence and medical costs of lupus in Spanish hospitals: a retrospective database analysis
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Study design
	﻿Data extraction
	﻿Study variables
	﻿Data analysis

	﻿Results
	﻿Discussion
	﻿Conclusion
	﻿References


