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ABSTRACT
Objective. The objective of this study 
is to determine the prevalence of fibro-
myalgia (FM) in systemic lupus erythe-
matosus (SLE) patients and to study its 
relationship to depression and other 
SLE-related factors.
Methods. A cross-sectional data analy-
sis from the RELESSER-Transversal 
Spanish Registry, which includes SLE 
patients in a national multicentre retro-
spective charts review, was performed. 
Inclusion criteria: patients who fulfilled 
≥4 ACR 1997 SLE criteria. Main vari-
ables were disease duration, depres-
sion, sociodemographics, comorbidi-
ties, SLE activity symptoms, serological 
findings, therapies and different disease 
status indices. Statistical analyses in-
cluded a descriptive, associative and 
logistic regression analyses. A litera-
ture review was performed.
Results. 3,591 SLE patients were in-
cluded, 90.1% women, 34.6 years of 
age at diagnosis (SD 14.6 years) and 
93.1% Caucasians. FM prevalence was 
6.2%. SLE patients with disease dura-
tion >5 years showed more FM than 
those with duration <5 years: 6.9% vs. 
4.0%, respectively (p<0.05). SLE-FM 
patients showed higher prevalence of 
depression compared to non-FM-SLE 
patients: 53.1% vs. 14.6%, respectively 
(p<0.001). After adjusting by risk fac-
tors, the OR (CI) of suffering depression 
in FM-SLE patients was 6.779 (4.770–
9.636), p<0.001. The OR of having sec-
ondary Sjögren’s 2.447 (1.662–3.604), 
p<0.001, photosensitivity 2.184 (1.431–
3.334), p<0.001, and oral ulcers 1.436 
(1.005–2.051), p=0.047.

Conclusion. Prevalence of FM in Cau-
casian SLE patients was high compared 
to the general population, and was sig-
nificantly higher in those in later stages 
of disease. SLE patients with depres-
sion showed a strong risk of developing 
FM. Photosensitivity, oral ulcers and 
secondary Sjögren’s were the only SLE-
related factors associated with FM.

Significance and innovation
This work studies the fibromyalgia 
prevalence in systemic lupus erythema-
tosus (SLE) patients. By including over 
3.000 patients it helps to define this 
prevalence in Caucasian SLE patients.
It also suggests that the presence of de-
pression is the strongest factor associ-
ated to the presence of fibromyalgia in 
SLE patients. This association grows in 
SLE late stages.
The presence of photosensitivity, oral 
ulcers and secondary Sjögren’s syn-
drome were also associated to the pres-
ence of fibromyalgia in SLE patients.
None of the activity measures used in 
this work has been associated to the pres-
ence of fibromyalgia in SLE patients. 

Introduction
Systemic lupus erythematosus (SLE) is 
one of the main autoimmune rheumatic 
diseases distributed worldwide, and its 
prevalence in Spain is estimated at 9 
cases per 10.000 inhabitants (1). Due 
to the systemic distribution of organ in-
volvement and the chronicity of SLE, its 
damage may lead to decreased life ex-
pectancy and impaired quality of life (2).
Fibromyalgia (FM) is a mentally, so-
cially and physically impairing con-
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dition (3-5), of the main symptoms of 
which are widespread musculoskel-
etal pain and pain hypersensitivity. FM 
may also be found in SLE patients, its 
prevalence varying from 8–61% (4, 6, 
7). This variation has been explained by 
the diagnostic criteria applied, the man-
ner of assessment, patient ethnicity, and 
the SLE duration. As has been previ-
ously demonstrated, FM is an important 
predictor of poorer self-reported quality 
of life in SLE patients (8, 9).
One of the most intriguing points is 
whether FM is independently related 
to SLE activity, as has been classically 
suggested. However, most works in 
recent years have ruled this out (7, 10, 
11). The factors that have been associ-
ated with the presence of FM in SLE 
patients are Caucasian ethnicity, pres-
ence of psychiatric disorders such as 
anxiety and depression, SLE duration 
(longer or shorter than five years), and 
lack of SLE activity (7, 8, 11).
The RELESSER-T Registry (SLE reg-
istry of the Spanish Society of Rheu-
matology-Transversal phase) is a na-
tionwide retrospective database with 
an enrollment of 4,024 SLE patients 
from hospitals throughout Spain, and 
is supported by the Spanish Society of 
Rheumatology (SER) that maintains 
multiple databases on SLE and re-
lated conditions and comorbidity (12). 
RELESSER is the largest SLE registry 
in Europe to date, and it is a powerful 
tool for assessing the state of clinical 
SLE research in Southern Europe.
The aims of this study are: a) to deter-
mine the prevalence of FM in a large 
sample of SLE patients; b) to compare 
the findings between patients with short 
SLE disease duration and those with 
longer SLE disease duration; and c) 
to analyse the association of FM with 
depression, different SLE-related mani-
festations, laboratory markers and co-
morbidity conditions. We also reviewed 
the published literature regarding the 
presence of FM in SLE patients.

Material and methods
Study design and research study 
network
Selected data for the purposes of 
this study were obtained from the 
RELESSER-T Registry and were ana-

lysed accordingly (see Variables). The 
objectives and methodology of the 
RELESSER-T Registry have been al-
ready published (12). A scientific com-
mittee approved the study project.

Study population
Out of 4,024 SLE-diagnosed patients 
enrolled in the RELESSER-T Regis-
try, all of those patients who fulfilled 
at least four American College Rheu-
matology (ACR) 1997 SLE diagnostic 
criteria (13, 14) and who fulfilled all 
data value selected for the purposes of 
this study were included. This registry 
was performed between 2011 and 2012 
over a 10-month period. An online 
monitored control was used to clarify 
all inconsistencies, missing values, and 
discrepancies (12).

Variables
Sociodemographic factors: age, ethnic-
ity, sex, age at onset, delay of diagno-
sis, and disease duration.
Clinical variables included: malar erup-
tion, discoid lupus, photosensitivity, oral 
ulcers, secondary Sjögren syndrome 
(SS), arthritis, serositis, proteinuria >0.5 
g/d, urine casts, seizures, and psycho-
sis. Disease duration was defined as ≤5 
and >5 years, a distribution based on 
results from other authors (8). FM was 
defined according to ACR 1990 classi-
fication criteria (15) at some stage over 
the course of SLE. Any medical history 
of depression – diagnosed by a psychia-
trist and/or under specific antidepressant 
treatment – was also collected. 
Data regarding co-morbidities included: 
smoking status, dyslipidaemia, diabetes, 
arterial hypertension, hypothyroidism, 
number of severe infections, number of 
hospitaliaations and cause(s) (12). 
Disease activity was measured using 
the Systemic Lupus Erythematosus 
Disease Activity Index (SLEDAI) (16) 
at the time of the last evaluation. Cu-
mulative damage was assessed using 
the Systemic Lupus International Col-
laborating Clinics/American College of 
Rheumatology Damage Index (SLICC/
ACR DI) (17), and severity by the Katz 
index (18). 
SLE laboratory markers included lupus 
anticoagulant and anti-dsDNA, ANA, 
anti-Ro/SS-A, anti-La/SS-B, anti-

U1RNP, anti-Sm, and anti-cardiolipin 
antibodies. We also included the pres-
ence of haemolytic anaemia, leucope-
nia, lymphopenia, thrombocytopenia 
and hypocomplementaemia (19).
Treatment variables were previous use 
of oral steroids, and the mean daily 
maximum dosage of glucocorticoids 
(<10 mg, 10-29 mg, 30-59 mg, ≥60 
mg), antimalarial drugs and dialysis.
All variables-related information was 
classified as ‘present’ if they occurred 
at any time since SLE onset (12). A spe-
cific guideline of codes and definitions 
for all RELESSER-T investigators was 
created to standardise and clarify data 
collection.

Literature review
A MEDLINE/PubMeD research was 
performed using the key words ‘fibro-
myalgia’, ‘fibromyalgia-like’, ‘wide-
spread pain’ and ‘systemic lupus ery-
thematosus’. We selected all type of ar-
ticles including an investigation of the 
presence of FM in SLE patients (case-
series, prospective and cross-sectional 
studies). We excluded reviews and 
opinion articles.

Statistical analyses
Means and standard deviations or me-
dians and interquartile percentiles for 
numeric variables based on normal dis-
tribution, as well as absolute and rela-
tive frequencies for categorical vari-
ables, were calculated. Global and seg-
mented population-based analyses on 
the presence of fibromyalgia (FM) and 
SLE disease duration were carried out. 
The relation of each independent vari-
able with the dependent variable (FM) 
was assessed by applying statistical 
tests: the Student’s t-test for numerical 
variables and the Chi-squared test for 
comparing categorical variables among 
groups. Finally, in order to those fac-
tors associated with the presence of 
FM, an assessment calculating crude 
odds ratios and adjusted odds ratio 
with confounding factors (OR) through 
logistic regression was made. The mul-
tivariate model included as independ-
ent variables those that had a statisti-
cally significant result in the bivariate 
analysis and those deemed clinically 
relevant or possible confounders; how-
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ever, if the included variables showed 
any significant correlation, they were 
excluded from the model. Statistically 
significance was assumed as p<0,05. 
All analyses were performed using 
SPSS 21.0 for Windows (SPSS Inc., 
Chicago, Illinois, USA).

Results
Sociodemographics characteristics 
and FM prevalence
The total number of patients who ful-
filled all data value selected for the 
purpose of this study numbered 3,591. 
A total of 3,229 (89.9%) were women, 
with a mean age at time of diagnosis 
of 34.6 (SD: 14.6) years old, and me-
dian [IR] disease duration of 139 [77-
224] months. A total of 2,759 (76.8%) 
patients had disease duration ≤5 years. 
A total of 3,253 (90.5%) were Cauca-
sians, 184 (5.1%) Latin American ori-
gin, 21 (0.5%) Asiatic and 29 (0.8%) 
of other ethnicity. Two hundred and 
twenty-four patients (6.2%) were diag-
nosed with FM.

FM based on SLE disease duration
There was a higher prevalence of FM in 
patients with an SLE disease duration 
>5 years compared to those with a dis-
ease duration ≤5 years (6.9% vs. 4.0%, 
respectively; p<0.05). Additionally, de-
pression was more prevalent in patients 
with longer disease duration (12.7 vs. 
18.3%, respectively; p<0.001).
In the patient subgroup with a disease 
duration ≤5 years, SLE patients with 
FM (SLE-FM) were more frequently 
Caucasian women, older, had longer 
follow-up periods, and had more de-
pression compared to those without FM 
(non-FM-SLE). The following SLE-
related factors were associated with the 
absence of FM: leukopenia, low com-
plement, ANA and dsDNA antibody 
positivity (Table I).

Factors associated to FM 
in SLE patients
When comparing SLE-FM with non-
FM-SLE, SLE-FM patients were sig-
nificantly older at disease onset and at 
time of the diagnosis. They were also 
more frequently women, and had long-
er disease duration, follow-up time and 
diagnosis delay. FM-SLE patients suf-

Table I. Comparisons between non-FM-SLE patients and SLE-FM patients with SLE dis-
ease durations of no longer than five years.

Variable Total non-FM-SLE SLE-FM disease p-value
 n=806 disease duration duration ≤5 years, 
  ≤5 years, n=774 n=32 

Age at disease onset (years) 36.4 (14.9)* 36.2 (15.0)* 40.7 (11.6)* 0.101
Age at last evaluation (years) 41.5 (14.9)* 41.3 (15.0)* 46.5 (11.2)* 0.056
Age at time of diagnosis (years) 38.9 (14.9)* 38.7 (15.0)* 43.6 (11.5)* 0.068
Disease duration (months) 48.0 [23.0-72.0]* 47.0 [23.0-71.5]* 54.0 [37.7-87.7]* 0.424
Delay in diagnosis (months) 7.0 [2.0-31.2]* 7.0 [2.0-30.7]* 9.5 [1.0-63.7]* 0.612
Follow-up time (months) 32.0 [13.0-54.0]* 31.0 [13.0-54.0]* 49.0 [26.5-73.0]* 0.027
Female (%) 708 (88.0) 676 (87.5) 32 (100.0) 0.025
Ethnicity’ Caucasians (%) 682 (86.9) 650 (86.3) 32 (100.0) 0.015
Depression 101 (12.7) 86 (11.2) 15 (46.9) <0.001
Smokers (%) 285 (39.1) 273 (38.9) 12 (44.4) 0.709
Never 443 (60.9) 428 (61.1) 15 (55.6)
Before 145 (19.9) 140 (20.0) 5 (18.5) 0.667
Now 140 (19.2) 133 (19.0) 7 (25.9) 
Dyslipidaemia (%) 204 (26.4) 191 (25.7) 13 (41.9) 0.072
Diabetes Mellitus (%) 29 (3.6) 28 (3.7) 1 (3.1) 1.000
Arterial hypertension (%) 150 (18.8) 141 (18.4) 9 (28.1) 0.169
Autoimmune thyroiditis (%) 74 (9.5) 69 (9.2) 5 (16.7) 0.193
Malar rash (%) 366 (45.9) 347 (45.4) 19 (59.4) 0.168
Discoid rash (%) 153 (19.3) 146 (19.2) 7 (21.9) 0.887
Photosensitivity (%) 445 (56.4) 423 (55.9) 22 (68.8) 0.209
Oral ulcers (%) 329 (42.1) 316 (42.0) 13 (43.3) 1.000
Arthritis (%) 583 (73.4) 558 (73.2) 25 (78.1) 0.682
Pleuritis (%) 139 (17.6) 136 (17.9) 3 (9.7) 0.347
Pericarditis (%) 85 (10.7) 81 (10.6) 4 (12.9) 0.565
Proteinuria >0.5 g/ 24 hr. (%) 181 (22.8) 175 (22.9) 6 (20.7) 0.957
Cellular casts (%) 103 (13.2) 100 (13.4) 3 (9.7) 0.787
Convulsions (%) 28 (3.5) 28 (3.7) 0 (0.0) 0.623
Psychosis (%) 8 (1.0) 8 (1.0) 0 (0.0) 1.000
Haemolytic anaemia (%) 47 (6.0) 46 (6.1) 1 (3.4) 1.000
Leukopenia <4000/mm3 (%) 437 (55.5) 426 (56.3) 11 (34.4) 0.023
Lymphopenia <1500/mm3 (%) 402 (51.3) 387 (51.5) 15 (48.4) 0.879
Thrombocytopenia 142 (18.3) 139 (18.6) 3 (10.3) 0.377 
    <100.000 mm3 (%) 
Low Complement (%) 551 (70.0) 535 (70.8) 16 (51.6) 0.037
Anti-Ro (%) 328 (41.9) 317 (42.2) 11 (34.4) 0.486
Anti-La (%) 164 (21.0) 160 (21.3) 4 (12.5) 0.327
Anti-RNP (%) 193 (24.7) 187 (24.9) 6 (19.4) 0.622
Anti-Sm (%) 183 (24.0) 177 (24.1) 6 (20.0) 0.765
Anti-dsDNA (%) 550 (69.6) 537 (70.6) 13 (44.8) 0.006
False positive Lues serology (%) 259 (34.6) 253 (35.1) 6 (20.7) 0.160
Antinuclear antibodies (%) 795 (98.9) 765 (99.1) 30 (93.8) 0.046
Amenorrhoea (%)** 1 (0.7) 0 (0.0) 1 (7.7) 0.087
Corticosteroid (%) 613 (81.7) 588 (81.6) 25 (86.2) 0.696
<10 mg daily 118 (20.0) 113 (19.9) 5 (21.7)
10-30 mg daily 215 (36.4) 208 (36.7) 7 (30.4) 0.894
30-60 mg daily 146 (24.7) 139 (24.5) 7 (30.4)
>60 mg daily 111 (18.8) 107 (18.9) 4 (17.4) 
Secondary Sjögren (%) 80 (11.0) 78 (11.0) 2 (8.3) 1.000
Dialysis (%) 12 (1.7) 12 (1.8) 0 (0.0) 1.000
Antimalarials (%) 559 (79.7) 540 (79.5) 19 (86.4) 0.593
No 142 (20.3) 139 (20.5) 3 (13.6)
Past 83 (11.8) 77 (11.3) 6 (27.3) 0.070
Last evaluation 476 (67.9) 463 (68.2) 13 (59.1) 
Severe infection (%) 87 (12.1) 85 (12.2) 2 (8.7) 1.000
Number of severe infections (n=87) 1.0 [1.0-2.0]* 1.0 [1.0-2.0]* 1.0 [1.0-1.0]* 0.450
Number of SLE criteria 5.0 [4.0-6.0]* 5.0 [4.0-6.0]* 5.0 [4.0-6.0]* 0.592
SLEDAI 2.0 [0.0-4.0]* 2.0 [0.0-4.0]* 2.0 [0.0-4.0]* 0.688
SLICC/ACR DI 0.0 [0.0-1.0]* 0.0 [0.0-1.0]* 0.0 [0.0-1.0]* 0.475
KATZ 2.0 [1.0-3.0]* 2.0 [1.0-3.0]* 2.0 [1.0-3.0]* 0.740
CHARLSON 1.0 [1.0-2.0]* 1.0 [1.0-2.0]* 1.0 [1.0-2.0]* 0.136

SLEDAI: Systemic Lupus Erythematosus Disease Activity Index; SLICC/ACR DI: Systemic Lupus 
International Collaborating Clinics/American College of Rheumatology Damage Index.
*Mean (SD), **Median [P25-P75].
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fered more depression, dyslipidaemia, 
arterial hypertension and autoimmune 
thyroiditis. The SLE-FM group showed 
more photosensitivity, secondary SS, a 
10–30 mg dosage of steroid use (i.e. as 
the highest daily mean dose) and previ-
ous use of antimalarials. Non-FM-SLE 
patients exhibited more proteinuria, 
cellular casts, haemolytic anaemia, and 
higher SLEDAI scores. All data are 
shown in Table II.
Multivariate analysis was adjusted for 
SLE disease duration time, comorbidi-
ties, age at SLE onset, age at diagno-
sis, and mean highest steroids dosage. 
Depression was the major factor asso-
ciated with the presence of FM with a 
7.295 OR (CI 5.180-10.274; p<0.001). 
The presence of photosensitivity (OR 
2.119, CI 1.543–2.909; p<0.001) and 
oral ulcers (OR 1.561, CI 1.101–2.214; 
p<0.001) were the other factors asso-
ciated with the presence of FM (Table 
III). A highest mean daily steroids dos-
age of 10-30 mg resulted in a 1.425 OR 
(CI 0.873–2.326, p=0.010).
Table IV shows the main information 
regarding the principal clinical vari-
ables analysed in the twelve studies we 
found that matched our key words.

Discussion 
The prevalence of FM in the SLE pa-
tients included in our study was as high 
as 6.9% depending on SLE disease 
duration, which was higher than that 
observed in the general Spanish popu-
lation (2.4%) (1). We found FM-SLE 
patients were slightly younger than the 
general population FM subjects in a 
similar geographic area (38 vs. 40–49 

(1), respectively). However, the litera-
ture shows that there is a large variabil-
ity among previous studies (8–61%) (3, 
6-9). This wide variability could be re-
lated to the inclusion criteria used, the 
ethnicity and the particular subgroups 
of SLE patients assessed, and other un-
known factors (2, 3, 6-11). Caucasian 
SLE patients have been found to be at 
higher risk for developing FM com-
pared to African-American and His-
panic ethnic groups (6). We could not 
confirm the latter, most likely due to 
the smaller numbers of other ethnicities 
included in our study. The prevalence 
of FM in other chronic autoimmune 

Table II. Comparison between non-FM-SLE patients and SLE-FM patients.

Variable Total non-FM-SLE, SLE-FM, p-value
 n=3,591 n=3,367 n=224 

Age at disease onset (years) 32.6 (14.5)* 32.4 (14.6)* 35.5 (12.3)* <0.001
Age at last evaluation (years) 46.3 (14.9)* 45.8 (14.9)* 52.9 (12.2)* <0.001
Age at the time of diagnosis (years) 34.6 (14.7)* 34.4 (14.8)* 38.0 (12.4)* <0.001
Disease duration (months) 148.0 [82.0-234.0]* 144.0 [80.0-231.0]* 199.5 [127.5-273.7]* <0.001
Delay in diagnosis (months) 5.0 [1.0-24.0]* 5.0 [1.0-24.0]* 7.0 [1.0-34.0]* 0.252
Follow-up time (months) 102.0 [46.0-170.0]* 99.0 [44.0-166.0]* 154.5 [84.2-213.7]* <0.001
Female (%) 3,229 (90.1) 3,006 (89.5) 223 (99.6) <0.001
Ethnicity Caucasian (%) 3,253 (93.1) 3,042 (92.9) 211 (96.3) 0.067
Depression 604 (17.0) 485 (14.6) 119 (53.1) <0.001
Smokers (%) 1,331 (41.0) 1,243 (40.9) 88 (43.1) 0.574
Never 1,914 (59.0) 1,798 (59.1) 116 (56.9)
Before 787 (24.3) 741 (24.4) 46 (22.5) 0.313
Now 544 (16.8) 502 (16.5) 42 (20.6) 
Dyslipidaemia (%) 1,087 (31.5) 988 (30.5) 99 (45.2) <0.001
Diabetes Mellitus (%) 175 (4.9) 159 (4.8) 16 (7.2) 0.153
Arterial hypertension (%) 1,051 (29.5) 960 (28.7) 91 (41.2) <0.001
Autoimmune thyroiditis (%) 283 (8.2) 257 (8.0) 26 (12.4) 0.031
Malar rash (%) 1,949 (54.9) 1,815 (54.6) 134 (60.1) 0.126
Discoid rash (%) 736 (20.9) 681 (20.6) 55 (25.1) 0.123
Photosensitivity (%) 2,115 (60.5) 1,950 (59.5) 165 (75.7) <0.001
Oral ulcers (%) 1,613 (46.2) 1,481 (45.2) 132 (60.8) <0.001
Arthritis (%) 2,762 (77.9) 2,584 (77.8) 178 (80.2) 0.453
Pleuritis (%) 808 (23.0) 759 (23.0) 49 (22.3) 0.861
Pericarditis (%) 568 (16.1) 537 (16.2) 31 (14.2) 0.490
Proteinuria > 0.5 g/ 24 hr. (%) 1,101 (31.2) 1,057 (32.0) 44 (20.4) <0.001
Cellular casts (%) 722 (21.1) 693 (21.6) 29 (13.6) 0.007
Convulsions (%) 241 (6.8) 229 (6.9) 12 (5.4) 0.452
Psychosis (%) 78 (2.2) 75 (2.2) 3 (1.4) 0.630
Haemolytic anaemia (%) 311 (8.9) 303 (9.3) 8 (3.7) 0.007
Leukopenia <4000/mm3 (%) 2,123 (60.5) 1,992 (60.6) 131 (59.3) 0.754
Lymphopenia <1500/mm3 (%) 1,878 (53.7) 1,757 (53.7) 121 (54.8) 0.807
Thrombocytopenia 795 (23.1) 755 (23.4) 40 (18.5) 0.121 
   <100.000 mm3 (%) 
Low complement (%) 2,739 (77.8) 2,576 (78.1) 163 (73.8) 0.157
Anti-Ro (%) 1,374 (39.4) 1,294 (39.6) 80 (36.0) 0.326
Anti-La (%) 674 (19.3) 632 (19.4) 42 (18.9) 0.943
Anti-RNP (%) 878 (25.3) 822 (25.3) 56 (25.5) 1.000
Anti-Sm (%) 726 (21.3) 690 (21.6) 36 (16.6) 0.098
Anti-dsDNA (%) 2,567 (73.3) 2,419 (73.6) 148 (68.2) 0.097
False positive Lues serology (%) 1,283 (38.6) 1,212 (39.0) 71 (34.0) 0.174
Antinuclear antibodies (%) 3,551 (99.1) 3,332 (99.2) 219 (97.8) 0.052
Amenorrhoea (%) 90 (8.6) 85 (9.1) 5 (4.2) 0.098
Corticosteroids (%) 3,049 (89.0) 2,855 (88.9) 194 (90.2) 0.627
<10 mg daily 454 (15.7) 424 (15.7) 30 (16.7)
10-30 mg daily 917 (31.8) 842 (31.2) 75 (41.7) 0.008
30-60 mg daily 727 (25.2) 685 (25.3) 42 (23.3)
>60 mg daily 785 (27.2) 752 (27.8) 33 (18.3) 
Secondary Sjögren (%) 513 (14.6) 442 (13.4) 71 (31.8) <0.001
Dialysis (%) 102 (3.0) 97 (3.1) 5 (2.3) 0.708
Antimalarials (%) 2,837 (83.2) 2,649 (82.9) 188 (87.4) 0.106
No 572 (16.8) 545 (17.1) 27 (12.6)
Past 851 (25.0) 773 (24.2) 78 (36.3) <0.001
Last evaluation 1,986 (58.3) 1,876 (58.7) 110 (51.2) 
Severe Infection (%) 714 (20.9) 660 (20.6) 54 (25.2) 0.124
Number of severe infections (n=714) 1.0 [1.0-2.0]* 1.0 [1.0-2.0]* 1.0 [1.0-2.0]* 0.826
Number of SLE criteria 6.0 [5.0-7.0]* 6.0 [5.0-7.0]* 6.0 [5.0-7.0]* 0.093
SLEDAI 2.0 [0.0-4.0]* 2.0 [0.0-4.0]* 2.0 [0.0-3.0]* <0.001
SLICC/ACR DI 1.0 [0.0-2.0]* 1.0 [0.0-2.0]* 1.0 [0.0-2.0]* 0.710
KATZ 2.0 [1.0-3.0]* 2.0 [1.0-3.0]* 2.0 [1.0-3.0] 0.334
CHARLSON 2.0 [1.0-3.0]* 2.0 [1.0-3.0]* 2.0 [1.0-4.0]* 0.002

SLEDAI: Systemic Lupus Erythematosus Disease Activity Index; SLICC/ACR DI: Systemic Lupus 
International Collaborating Clinics/American College of Rheumatology Damage Index.
*Mean (SD), Median [P25-P75].
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diseases, such as rheumatoid arthritis, 
primary SS, systemic vasculitis, mul-
tiple sclerosis and systemic sclerosis 
is similarly greater than in the general 
population (20, 21).
Based on our study, the higher preva-
lence of FM in SLE patients seems to 
be directly related to longer SLE dura-
tion, as other authors have noted (8). To 
date, this is the first study to compare a 
group of relatively short SLE-duration 
patients (≤5 years) with a group of 
longer SLE-duration patients (>5 years) 
vis-à-vis the presence of FM. Based 
both on our own and on two previous 
studies (6, 7), the latter might suggest 
that the presence of FM in SLE is re-
lated to a pre-existing chronic illness, 
and/or to depression, rather than to SLE 
activity alone. On the other hand, high-
er SLICC/ACR DI scores have been re-
corded in patients with longer disease 
duration (22). In our own study, how-
ever, higher SLICC/ACR DI scores did 
not correlate with longer disease dura-
tion in the FM patient group compared 
to those in earlier stages. Whether such 
cumulative damage might also lead to 
depression and thence to a causative 
factor of FM awaits proper assessment. 
Further studies would be needed to ad-
dress this hypothesis.
In our study, which included mostly 
Caucasian SLE patients, FM was as-
sociated with depression, as previous 
studies with smaller numbers of pa-
tients have suggested (2, 6, 7). Indeed, 
in the multivariate analysis, depression 
was the most highly weighted variable 
in relation to the presence of FM, as pa-
tients who suffered FM showed a 6.8-
fold probability of suffering depression. 
In accordance with previous studies (7, 
23), both the pain score and FM in SLE 
patients were correlated to the presence 
of depression and anxiety. We did not 
assessed anxiety symptoms per se, but 
we did observe the same association 
between depression and FM in our SLE 
patients.
We hypothesise that the presence of 
depression stems from the presence of 
a chronic illness rather than from neu-
ropsychiatric SLE activity. According-
ly, we found a higher prevalence of FM 
and depression and lower SLE disease 
activity scores in the later (vs. earlier) 

stages of SLE. Whether depression in 
SLE is due to SLE activity remains a 
matter of discussion (24, 25). None-
theless, one can reasonably argue that 
major depressive disorders related to 
neuropsychiatric SLE appear more of-
ten at disease onset or during the early 
stages, when other activity symptoms 
and higher activity indices scores are 
present (25).
We found that SLE patients who suf-
fered FM were predominantly female, 
as well as older both at onset and di-
agnosis, had longer disease durations, 
photosensitivity and secondary SS and 
oral ulcers. In addition, these patients 
had more often used antimalarial in 
the past and/or had received the 10–30 
mg mean daily steroids dosage (i.e. the 
highest mean dosage). The latter was 
found to be the only modifiable factor 
related to the presence of FM in Cau-
casian SLE patients. One possible ex-
planation for this finding is that some 
physicians might have tried to relieve 
musculoskeletal and/or minor mucocu-
taneous symptoms with mild-moderate 
disease by administering a low-medium 
dose of corticosteroids. Thus, physi-
cians should be aware of the importance 
of tapering steroids when possible, es-
pecially in those SLE-FM patients with 
mild involvement.
In a multivariate analysis that was ad-
justed for all these factors, the presence 
of photosensitivity, secondary SS and 
oral ulcers over the disease course were 
the main symptoms associated with the 

presence of FM, with a 2.2, 2.4 and 1.4 
OR, respectively. Therefore, apart from 
these minor mucocutaneous manifes-
tations described herein, SLE activity 
cannot be clearly linked to the presence 
of FM in SLE patients. Of note, sicca 
syndrome has been described in prima-
ry FM patients which may stem from 
the use of tricyclic antidepressants or 
chronic blepharitis (not specifically as-
sessed in our study), as was suggested 
by Günaydin et al. (26). How anti-de-
pressive treatment might impact sicca 
syndrome in our SLE patients who 
suffer FM remains unknown. Further 
studies are needed in order to determine 
whether SS in FM-SLE patients is a 
consequence of anti-depressive treat-
ment, or, on the other hand, simply acts 
as a FM risk factor.
In terms of comorbidity factors also 
related to FM, we found that FM-SLE 
patients more frequently presented au-
toimmune thyroiditis, arterial hyper-
tension and dyslipidaemia. To date, 
no clear relationship has been found 
between the presence of FM and dys-
lipidaemia in the general population. 
However, some studies have found an 
association between the presence of 
arterial hypertension and autoimmune 
thyroiditis and FM in the general popu-
lation (27, 28). In contrast, no thyroid 
dysfunction has been found in other 
studies (29). Whether these comorbid-
ity conditions may be related to the 
presence of FM in SLE has yet to be 
specifically addressed.

Table III. Logistic regression analyses of the variables associated with fibromyalgia in 
systemic lupus erythematosus patients.

Variable Adjusted OR 95% CI p-value

Age at disease onset 1.024 0.982-1.068 0.261
Age at diagnosis 0.980 0.939-1.023 0.359
Depression 6.779 4.770-9.636 <0.001
Malar rash 1.136 0.771-1.671 0.512
Discoid rash 0.925 0.609-1.405 0.925
Photosensitivity 2.184 1.431-3.334 <0.001
Oral ulcers 1.436 1.005-2.051 0.047
Corticosteroid use
10-30 mg daily 1.392 0.845-2.292  0.194
Antimalarials
Past 1.733 0.975-3.080 0.061
Last evaluation 1.179 0.663-2.098 0.575
Sjögren 2.447 1.662-3.604 <0.001 
CHARLSON 0.996 0.890-1.114 0.939            
SLEDAI 0.948 0.896-1.002 0.057

SLEDAI: Systemic Lupus Erythematosus Disease Activity Index.
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FM in SLE patients leads to poorer 
self-reported health assessments, as has 
been previously described (6, 7, 8, 9), 
even in early stages of SLE. Alarcon 
GS et al. (8) demonstrated several poor 
quality-of-life indicators in a LUMINA 
cohort, a multi-ethnic group of SLE pa-
tients with an SLE duration of less than 
five years, FM among those reported. 
Hence, as SLE remains a global dis-
ease, and since the prevalence of FM 
might rise, physicians must be vigilant 
in recognising the onset of FM once 
depression and widespread pain coex-
ist. Recently, high pain scores in SLE 
patients has been linked with deteriorat-
ing quality of life, fatigue, anxiety and 
depression (30). 

In a search of the literature, we did not 
find any studies of similar design or 
sample size (6, 7, 10, 15, 21, 31-37). 
One prospective study included 90 
patients, although no statistical differ-
ences were found between FM and non-
FM SLE patients in terms of activity 
measures and other related factors (35). 
In the literature, the prevalence of FM 
in SLE patients varies from 5 to 65%, 
which is most likely due to the different 
designs and FM criteria applied in each 
study. We can conclude, as other au-
thors have also found, that the most per-
tinent factors relating to the presence of 
FM in SLE patients do not derive from 
SLE in and of itself. Indeed, depres-
sion, anxiety, female sex and Caucasian 

ethnicity are the factors most frequently 
proposed as relevant. Moreover, some 
authors have suggested that various in-
dividual and societal factors – such as 
divorce, state welfare benefits, unem-
ployment, and the presence of dysmen-
orrhoea and sleep disturbances – may 
play a role in the development of FM 
in SLE patients (each of the above was 
noted in separate publications).
The present study has several limita-
tions: a) FM and depression were de-
fined as being present at some stage 
over the course of SLE without knowl-
edge of the exact onset date; b) Depres-
sion was only included as a confound-
ing factor in those SLE cases in which 
the patient was receiving psychiatric 

Table IV. Fibromyalgia in systemic lupus erythematosus patients literature review.

First author,  Number of Study Main ethnic Prevalence FM diagnostic Relation to SLE Factors associated to FM
year SLE patients design group of FM criteria used activity features (measures used)
      (measures used) 

Morand et al., 1994 87 Cross-sectional Caucasian 25.3% Yunus None (SLAM, VAS) NA

Middleton et al., 1994 102 Cross-sectional Caucasian 22% ACR 90 None Divorce;
    (55%) (FM-like)  Recipient of medical 
       disability benefits;
       Unemployed

Gladman et al., 1997 119 Cross-sectional Caucasian 22% ACR 90 None (SLEDAI) Worse SF-36

Handa et al., 1998 158 Cross-sectional Indian 8.2% ACR 90 None (SLEDAI) None (marital status, 
       education level)

López-Osa et al., 1999 90 Prospective Spanish 10% ACR 90 None (Lower mean None (Depression more 
      SLEDAI score in prevalent in FM, p=NS) 
      FM, p=NS) 

Karaaslan et al., 1999 56 Cross-sectional Turkish 25% ACR 90 NA NA

Friedman et al., 2003 246 Cross-sectional Caucasian 5% ACR 90 None (SLAM) Caucasian ethnicity;
    (13%)  (FM-like)  Anxiety; Depression

Valencia-Flores et al., 2004 106 Cross-sectional Mexican 9.5% ACR 90 None Dysmenorrhoea;
       Sleep disturbances

Akkasilpa et al., 2005 173 Cross-sectional Caucasian 17.3% >10 FM- NA Lower HAQ
     Tender points 

Wolfe et al., 2009 834 Survey,  United States 22.1% FM Survey None (SLAQ, in -
  cross-sectional population  Criteria (SI) only in 458 
   NDB)   participants; and 
      SLESS) 

Torrente-Segarra et al., 2010 84 Cross-sectional Caucasian 35.7% ACR 90 None (SLEDAI, Anxiety 
      clinical and serological  Depression 
      markers) 

Haliloglu et al., 2014 67 Cross-sectional Turkish 13.4% ACR 90 None (SLEDAI) Women

ACR: American College of Rheumatology; FM-like: clinical symptoms of fibromyalgia without meeting ACR criteria for the presence of FM; NDB: Nation-
al Data Bank for Rheumatic Diseases; HAQ: Health Assessment Questionnaire; NA: not assessed; NS: non-significant statistically; SI: Symptom Intensity 
scale (a combination score of Regional Pain Scale and Visual Analogue Fatigue Scale); SLAQ: Systemic Lupus Activity Questionnaire; SLAM: Systemic 
Lupus Activity Measure; SLEDAI: Systemic Lupus Erythematosus Disease Activity Index; SLESS: Systemic Lupus Erythematosus Symptom Scale.
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assistance or a specific treatment. Thus, 
its prevalence might have been under-
estimated, as other authors have found 
higher prevalence rates when using 
specific questionnaires and structured 
clinical interviews (31); c) the cross-
sectional design of our study left us 
unable to confirm the causality of the 
association between FM and depression 
or FM and SLE minor mucocutaneous 
manifestations.
In conclusion, we performed a cross-
sectional study based on a large group 
of Caucasian SLE patients from the 
RELESSER-T Registry in order to as-
sess FM prevalence and related fac-
tors. We observed a prevalence of FM 
in Caucasian SLE patients up to 6.9%. 
We found depression to be, by far, the 
principal concomitant factor associated 
with FM in SLE. Of all the SLE-related 
manifestations, serological markers and 
activity indices, only the presence of 
photosensitivity, oral ulcers and sec-
ondary SS were related to FM. Depres-
sion might play a more important role 
in the pathogenesis of FM during the 
late stages of SLE, an effect great than 
that exerted by SLE activity in and of 
itself. Indeed, depression is more fre-
quent during the later stages of SLE. 
Several comorbidities such as dyslipi-
daemia, arterial hypertension and au-
toimmune thyroiditis could also be re-
lated to the presence of FM, although 
further studies should be performed to 
clarify this point. Our observations are 
in accordance with previous investiga-
tions by other authors. However, this 
study boasts by far, the largest number 
of SLE patients.
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