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ABSTRACT
Objective  To assess organ damage, with emphasis on 
the cardiovascular system, over the different stages of the 
disease in a large SLE cohort.
Methods  Multicentre, longitudinal study of a cohort of 
4219 patients with SLE enrolled in the Spanish Society 
of Rheumatology Lupus Registry. Organ damage was 
ascertained using the Systemic Lupus International 
Collaborating Clinics/American College of Rheumatology 
Damage Index (SDI). We longitudinally analysed SDI (globally 
and for each domain) over time only in the 1274 patients 
whose dates of damage events had been recorded.
Results  During the first year after diagnosis of SLE, 
20% of the 1274 patients presented with new damage 
manifestations. At years 2 and 3, new damage was recorded 
in 11% and 9% of patients. The annual percentage of 
patients with new damage after year 5 decreased to 
5%. In the first year with the disease, most damage was 
accumulated in the musculoskeletal, neuropsychiatric 
and renal systems; in later stages, most damage was in 
the musculoskeletal, ocular and cardiovascular systems. 
Considering ‘cerebrovascular accident’ and ‘claudication 
for 6 months’ as cardiovascular items, the cardiovascular 
system was the second most affected system during the 
early stages of SLE, with 19% of the patients who presented 
with damage affected at first year after diagnosis. During 
the late stages, 20–25% of the patients presenting with new 
damage did so in this modified cardiovascular domain of the 
SDI.
Conclusions  New damage occurs mainly during the first 
year following diagnosis of SLE. Cardiovascular damage 

is relevant in both the early and the late stages of the 
disease. Strategies to prevent cardiovascular damage 
should be implemented early after diagnosis of SLE.

INTRODUCTION
SLE is a multisystemic autoimmune disease 
characterised by a complex and diverse 

WHAT IS ALREADY KNOWN ON THIS TOPIC

	⇒ Damage is an important outcome in patients with 
SLE. It helps to stratify patients according to their 
prognosis.

	⇒ Information on how damage appears over the course 
of the disease is lacking.

WHAT THIS STUDY ADDS

	⇒ New damage in patients with SLE is more frequent 
at earlier stages of the disease.

	⇒ The musculoskeletal and cardiovascular systems 
are the main contributors to cumulative damage in 
early SLE.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ Strategies to prevent damage should be implement-
ed early after diagnosis of SLE, with emphasis on 
prevention of musculoskeletal and cardiovascular 
damage.
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clinical presentation. It occurs more frequently in young 
women of childbearing age and can affect all ethnici-
ties. The reported prevalence rates of SLE vary between 
studies, depending on such factors as study design, 
sex, age, geographical area and ethnicity.1 According 
to EPISER-2016, a population-based multicentre cross-
sectional study by the Spanish Society of Rheumatology, 
the estimated prevalence of SLE in the adult population 
of Spain was 0.21%.2 3

The most recent studies on mortality in SLE show no 
improvement in survival in the last two decades.4 5 There-
fore, there is an unmet need in this field, and new treat-
ment strategies are required to improve patient outcomes. 
Prevention of damage accrual in SLE is a major concern 
for lupus specialists, since onset has been shown to 
occur early after diagnosis6 and is associated with higher 
mortality and poorer quality of life.7 8

Damage is an irreversible clinical feature that occurs 
after diagnosis of SLE. To be defined as such, it must have 
been present for at least 6 months.9 The manifestations of 
damage are not necessarily attributable only to SLE, but 
can also stem from comorbidities and/or drugs. Damage 
is evaluated using the Systemic Lupus International 
Collaborating Clinics (SLICC)/American College of 
Rheumatology (ACR) Damage Index (SDI), a validated 
index that measures damage accrual over time.10 11 An 
international joint initiative between SLICC, the Lupus 
Foundation of America (LFA) and the ACR to update the 
SDI is now under way.12

Although some reports describe damage occurring 
during the early stages of the disease, they involved small 
samples or short follow-up periods.6 13–16 In addition, few 
data are available on the timing of damage manifestations 
across the different SDI domains during the course of the 
disease. With respect to cardiovascular damage, the most 
widely accepted concept is that it occurs mainly during 
late stages of the disease.17

Therefore, the primary aim of our study was to assess 
damage in different organs/systems longitudinally over 
time, with emphasis on the cardiovascular system, in a 
large cohort from the Registry of patients with SLE of the 
Spanish Society of Rheumatology (RELESSER).

MATERIALS AND PATIENTS
Research study network
RELESSER-TRANS is a cross-sectional study in which data 
are collected at the time of the last medical visit (or death, 
when applicable). Its main objective is to describe the 
cumulative characteristics and comorbidities of patients 
diagnosed with SLE in Spain.

RELESSER was conducted by the Systemic Autoim-
mune Diseases Study Group of the Spanish Society of 
Rheumatology (EAS-SER) and involved 45 rheumatology 
departments. All investigators signed a written commit-
ment before participating in the registry. RELESSER 
was carried out in accordance with the guidelines of the 
Declaration of Helsinki for research on humans18 and the 

Oviedo Convention.19 Data were protected in accordance 
with Spanish law.20

Study design
We performed a national, multicentre, descriptive study 
of a patient cohort drawn from RELESSER-TRANS.

The current study is a longitudinal analysis of damage 
taking into account the date of damage events that we 
retrospectively collected in RELESSER-TRANS.

A detailed description of the methodology has been 
provided elsewhere.21 Briefly, a protocol was designed 
to gather information on approximately 400 variables 
per patient. The information was collected by reviewing 
clinical histories and inputting the data into a database. 
Damage manifestations were associated, when possible, 
with the date of their appearance. Before data collection, 
all investigators were encouraged to carry out a census 
of their patients with SLE and to complete any missing 
data. In order to ensure data homogeneity and quality, 
every item in the protocol had a highly standardised 
definition based on the glossaries of the most commonly 
used validated indices for assessment of SLE. To avoid 
information bias, all investigators completed a training 
course beforehand and had access to online guidelines 
on how to conduct the protocol. In order to prevent 
selection bias, patients were widely and homogeneously 
selected from across Spain. Virtually, all patients with SLE 
treated in Spain are referred to hospitals, thus avoiding 
the possibility of centre selection bias. The first patient 
was entered into the registry in October 2011, and elec-
tronic data collection was completed in August 2012. 
Then, a database review to detect any missing or inconsis-
tent data was carried out by a professional monitor with 
experience in rheumatology studies. The resulting data 
were discussed with the principal investigators and then 
sent to the subinvestigators for any needed additions and 
corrections.

Patients
The population of RELESSER-TRANS comprised 
4219 unselected consecutive patients who fulfilled the 
following inclusion criteria: (a) age ≥16 years and (b) ≥4 
ACR 1997 criteria for the classification of SLE22 23 or <4 
ACR 1997 criteria, as well as a clinical diagnosis of SLE by 
the physician. There were no specific exclusion criteria.

On the one hand, for the description of general cohort 
damage, we defined the group of patients with damage 
as that made up of patients who presented an SDI ≥1 at 
some time over the course of the disease. On the other 
hand, as the present study is focused on the presence of 
damage over time, we analysed only those patients with 
recorded data of at least one damage event and all their 
dates (n=1274).

Variables and definitions
Approximately 400 variables per patient were collected 
during the cross-sectional phase of RELESSER.24 For the 
current study, the information included in the analyses 
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was as follows: demographics (age, sex and ethnicity), 
chronological data (data of diagnosis of SLE, disease 
duration, date of each damage event and date of death) 
and cumulative manifestations of damage (based on the 
SDI definitions) at the time of the physician’s last patient 
evaluation (or death, when applicable).

As established by the current definition of damage,10 11 
we collected manifestations of damage observed after the 
diagnosis of SLE and persisting for at least 6 months.

Statistical analysis
Our study evaluated damage manifestations in each 
organ/system (per SDI domain) and the temporal rela-
tionship between the time of diagnosis of SLE and the 
occurrence of the manifestations (longitudinal analysis).

The descriptive results were expressed as the mean (SD) 
for continuous variables and as the number of patients 
(percentages) for categorical variables.

Comparisons between the groups of patients with and 
without damage over the follow-up period (SDI ≥1 vs 
SDI=0) were carried out using the t-test for quantita-
tive variables and the Fisher’s exact test for categorical 
variables.

Longitudinal analysis was performed on the 1274 
patients whose dates of damage events had been recorded. 
It was carried out globally and per SDI domain.

We calculated the values for new damage at the 
different cut-off points: 1 year, 2 years, 3 years, 5 years, 10 
years, 15 years and 20 years. For each cut-off point of the 
recently detailed follow-up and for each SDI domain, the 
number of new patients with new damage was calculated. 
Since our analysis focused on the cardiovascular mani-
festations of damage, we also carried out a longitudinal 
analysis after an SDI modification, considering ‘cerebro-
vascular accidents’ (neuropsychiatric domain) and ‘clau-
dication for 6 months’ (peripheral vascular domain) as 
cardiovascular items. These events were included because 
of their cardiovascular origin, namely, thrombosis or 
atherosclerosis.

Statistical significance was set at p<0.05. All analyses 
were carried out using R Statistical Software, V.3.1.1 (R 
Foundation for Statistical Computing, Vienna, Austria).

RESULTS
The information concerning demographics, cumulative 
manifestations of damage (number and percentage of 
patients with damage, mean SDI score and mean number 
of SDI domains) and deaths in the cohort is shown in 
table 1. In order to avoid bias in their values, the numbers 
for these variables correspond to all of the patients 
(n=4219) in the RELESSER-TRANS cohort.

When we compared the general characteristics of the 
groups of patients with and without damage manifesta-
tion (SDI ≥1 vs SDI=0) during the course of the disease, 
we observed that those in the first group were more likely 
to be men and Caucasian. The results of this comparison 
are presented in table 2.

We analysed the involvement of each SDI domain in 
our cohort and observed that the musculoskeletal system 
accumulated the most damage over the course of the 
disease. More detailed information about damage distri-
bution per SDI domain at the end of follow-up is shown 
in table 3.

Cumulative damage in the RELESSER-TRANS cohort
Mean (±SD) disease duration since diagnosis of SLE was 
133.2 (±105.5) months. Damage was observed in 2116 
(50.1%) patients out of the 4219 patients comprising the 
RELESSER-TRANS cohort. The mean (±SD) SDI score of 
the cohort was 1.1 (±1.7), and the mean (±SD) SDI score 
of the patients with damage was 2.3 (±1.8), with a mean 
of 1.8 SDI domains affected. More detailed information 
about damage in the cohort is provided in table 1.

Description of new damage over time
For the longitudinal analysis, we analysed only those 
1274 patients whose dates of damage events had been 
recorded. We considered early damage when it appeared 
during the first 5 years after diagnosis of SLE. The mean 
(±SD) SDI score was 0.30 (±0.62) at year 1, 0.41 (±0.73) 
at year 2, 0.51 (±0.86) at year 3 and 0.73 (±0.99) at year 
5. The mean (±SD) number of SDI domains affected was 
0.29 (±0.60), 0.40 (±0.71), 0.49 (±0.82) and 0.71 (±0.94) 
at the same time points, respectively.

Table 1  Demographics, damage and mortality in the 
RELESSER-TRANS cohort*

Patient characteristics Value

Age at diagnosis, mean (±SD), years 35.9 (15.1)

Sex, (%)

 � Male 10.4

 � Female 89.6

Race/ethnicity (%)

 � Caucasian 92

 � Latin American 5.3

 � Afro-Caribbean 0.3

 � Asian 0.7

 � Other 1.7

Disease duration, mean (±SD), months 133.2 (±105.5)

SDI score, mean (±SD) 1.1 (±1.7)

SDI score of patients with damage, 
mean (±SD)

2.3 (±1.8)

Patients with some damage, n/total (%) 2116/4219 (50.1)

Number of SDI domains affected, mean 
(±SD)†

1.8 (±1.1)

Death, n/total (%) 228/4219 (5.4)

*Data for the entire cohort (n=4219).
†Data only for those patients who presented with damage 
(n=2116).
SDI, Systemic Lupus International Collaborating Clinics/American 
College of Rheumatology Damage Index.
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Late damage was defined as damage that appeared 5 
years after diagnosis of the disease. At year 10, the mean 
(±SD) SDI score was 1.22 (±1.31) and the mean (±SD) 
number of SDI domains affected was 1.17 (±1.25). More 
detailed information about new damage over time is 
shown in table 4.

We observed that the percentage of patients with new 
damage was higher during the first year following diag-
nosis of SLE. A total of 225 of the 1274 patients (20%) 
experienced damage during the year after diagnosis of 
SLE. New damage was recorded in 133 patients (11%) 
at year 2 and in 105 patients (9%) at year 3. At year 5, 
new damage was recorded in 203 out of 1178 patients 
under follow-up, with an annual increase in damage of 
9%. Five years after the diagnosis of SLE, the increase in 

the percentage of patients with new damage was smaller 
than in the previous period. During the 5–10, 10–15 and 
15–20 years after diagnosis, the annual increase in new 
damage was 5% for each period. These findings can be 
seen in table 4.

We specifically analysed which domains were affected 
by damage during the earliest stages of the disease. The 
systems most affected during the first year were the 
musculoskeletal, neuropsychiatric, renal, cardiovascular 
and pulmonary systems, with 21%, 17%, 15%, 13% and 
13% of patients presenting with new damage, respectively. 
At year 3, the musculoskeletal, ocular, renal, neuropsy-
chiatric and pulmonary domains were the most affected, 
with 23%, 17%, 15%, 12% and 9% of patients presenting 
with new damage. At year 5, the distribution of damage 
among the most affected domains remained the same as 
in year 3.

Analysis of late damage, that is, at 10 and 15 years, 
showed the most frequently affected systems to be the 
musculoskeletal, ocular and cardiovascular systems. At 
the end of follow-up, we observed a higher percentage 
of patients with cardiovascular damage than neuropsy-
chiatric damage. Information on new damage and the 
systems most affected during the different stages of the 
disease is presented in table 5.

When we analysed ‘cerebrovascular accident’ (neuro-
psychiatric domain) and ‘claudication for 6 months’ 
(peripheral vascular domain) as cardiovascular items, we 
observed that this modified cardiovascular system was the 
second greatest contributor to damage during the early 
stages of the disease (years 1–5). After this modification, 
the musculoskeletal, modified cardiovascular and renal 
systems were the most affected during the first year, with 
21%, 19% and 15% of the patients presenting with new 
damage, respectively. At year 5, the main systems contrib-
uting to damage were the musculoskeletal, modified 
cardiovascular, ocular and renal systems, with 31%, 18%, 
13% and 11%, respectively. We also observed a change in 
the distribution of late damage domains. At years 10 and 

Table 2  Comparison of characteristics of patients with and without damage in the RELESSER-TRANS cohort

Patient characteristics With damage (n=2116) Without damage (n=2103) P value

Age at diagnosis, mean (±SD), years 37.9 (16.7) 33.9 (12.9) 0.96

Sex, %

 � Male 12.4 8.3 <0.001

 � Female 87.6 91.7

Race/ethnicity, n (%)

 � Caucasian 94.2 89.8

 � Afro-Caribbean 0.2 0.4

 � Latin American 4.8 5.8 <0.001

 � Asian 0.3 1.1

 � Other 0.4 2.9

Disease duration, mean (±SD), months 159.7 (109.9) 105.9 (93.1) 0.49

Death, n (%) 203 (9.6) 25 (1.2) <0.001

Table 3  Distribution of damage (per SDI domain) in the 
RELESSER-TRANS cohort at the end of follow-up

SDI domain

Whole 
cohort, n (%) 
(n=4219)

Patients with 
damage, n (%) 
(n=2116)

Musculoskeletal 816 (19.3) 816 (38.6)

Neuropsychiatric 539 (12.8) 539 (25.5)

Ocular 464 (11) 464 (21.9)

Cardiovascular 424 (10) 424 (20.0)

Renal 287 (6.8) 287 (13.6)

Peripheral vascular 284 (6.7) 284 (13.4)

Pulmonary 260 (6.2) 260 (12.3)

Malignancy 231 (5.5) 231 (10.9)

Mucocutaneous 231 (5.5) 231 (10.9)

Diabetes 208 (4.9) 208 (9.8)

Gastrointestinal 143 (3.4) 143 (6.7)

Premature gonadal failure 96 (2.3) 96 (4.5)

SDI, Systemic Lupus International Collaborating Clinics/American 
College of Rheumatology Damage Index.
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15, as well as at the end of follow-up, the modified cardio-
vascular domain was the second most frequently affected 
system after the musculoskeletal domain. Information 
on new damage distribution (per SDI domain) over time 
after incorporating the modified cardiovascular domain 
is shown in table 6.

DISCUSSION
In recent years, damage has become one of the 
main points of interest in the assessment of patients 
with lupus. The main findings of our study are the 
presentation of damage early after diagnosis of SLE 
and the importance of cardiovascular damage, at 
both early and late stages of the disease. It is well-
known that damage leads to new damage manifes-
tations.25–32 In addition, damage is a predictor of 
mortality in patients with SLE, a finding that has 

been observed in both the early and the late stages 
of the disease.7 30 32–35 RELESSER previously provided 
interesting findings about this topic, as follows: 
damage is more marked in complete lupus than in 
incomplete lupus (<4 criteria)24; certain domains of 
SDI occur more frequently in juvenile SLE36; there 
are no differences in damage between European-
Caucasians and Latin-American mestizos37; and more 
damage accrual was observed in patients with late-
onset SLE (≥50 years old).38 Although more data on 
damage in SLE are being reported, we continue to 
know little about how damage accumulates over the 
different stages of the disease or about which systems 
contribute most to such damage during the early and 
late stages. In our study, we tried to clarify some of 
these points in a large multicentre cohort of patients 
with SLE.

Table 5  Distribution of new damage (per SDI domain) over time in the RELESSER-TRANS cohort*

SDI domain Patients, n (%)† Year 1 Year 2 Year 3 Year 5 Year 10 Year 15 Year 20

Diabetes 9 (3) 4 (3) 3 (3) 10 (5) 9 (3) 11 (5) 6 (4)

Cardiovascular 33 (13) 13 (9) 7 (6) 24 (11) 41 (15) 24 (11) 23 (15)

Cancer 7 (3) 6 (4) 4 (4) 10 (5) 18 (7) 24 (11) 12 (8)

Premature gonadal failure 3 (1) 10 (7) 7 (6) 6 (3) 26 (9) 15 (7) 12 (8)

Mucocutaneous 31 (12) 10 (7) 7 (6) 13 (6) 10 (4) 9 (4) 12 (8)

Gastrointestinal 8 (3) 2 (1) 3 (3) 7 (3) 7 (3) 9 (4) 10 (7)

Neuropsychiatric 43 (16) 11 (8) 13 (12) 21 (10) 30 (11) 25 (11) 15 (10)

Ocular 20 (8) 17 (12) 18 (17) 27 (13) 56 (20) 27 (12) 27 (18)

Musculoskeletal 53 (20) 42 (30) 24 (22) 63 (30) 83 (30) 55 (25) 43 (28)

Renal 39 (15) 15 (11) 16 (15) 23 (11) 40 (15) 26 (12) 16 (11)

Pulmonary 34 (13) 11 (8) 9 (8) 18 (9) 21 (8) 21 (10) 17 (11)

Vascular peripheral 21 (8) 7 (5) 4 (4) 16 (8) 16 (6) 27 (12) 14 (9)

Patients with new damage in each period 262 139 109 211 274 219 151

*Data for those patients with all dates of damage events recorded (n=1274).
†Patients with new damage in a specific domain/patients with new damage in that period.
SDI, Systemic Lupus International Collaborating Clinics/American College of Rheumatology Damage Index.

Table 4  New damage over time in the RELESSER-TRANS cohort*

Year
Patients under 
follow-up

Patients with 
new damage

Annual % of patients† with 
new damage

SDI score, mean
(SD)

Number of SDI domains 
affected, mean (SD)

Year 1 1251 255 20 0.30 (0.62) 0.29 (0.60)

Year 2 1221 133 11 0.41 (0.73) 0.40 (0.71)

Year 3 1199 105 9 0.51 (0.86) 0.49 (0.82)

Year 5 1178 203 9 0.73 (0.99) 0.71 (0.94)

Year 10 1113 262 5 1.22 (1.31) 1.17 (1.25)

Year 15 861 201 5 1.47 (1.40) 1.41 (1.34)

Year 20 601 144 5 1.89 (1.64) 1.81 (1.56)

*Data for those patients with all dates of damage events recorded (n=1274).
†Patients with new damage/patients under follow-up per year at risk.
SDI, Systemic Lupus International Collaborating Clinics/American College of Rheumatology Damage Index.
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The main finding of our study is that the proportion 
of patients with new damage is higher during the early 
stages of the disease, particularly in the first year after 
diagnosis. While some studies assessed the incidence 
of damage manifestations over time, most involved 
smaller samples than ours and presented discordant 
results.16 34 35 39–41 Urowitz et al6 assessed SLICC incep-
tion (<15 months after diagnosis of SLE) in a cohort of 
298 patients and found that nearly half of them devel-
oped damage 5 years after diagnosis. Higher rates of 
damage accrual were found in two small cohorts of 
202 Spanish patients and 197 Argentinian patients, 
with one-third in each cohort presenting with damage 
manifestations at year 1 and 55% and 64%, presenting 
with damage at year 5, respectively.14 15 In contrast, 
other authors have reported lower rates of damage 
accrual.39 42 Bandeira et al42 studied 57 patients with 
juvenile-onset SLE (disease onset prior to age 18 
years of age) in two centres in Italy and one in Brazil 
and found that rates of damage accrual increased 
over time, with a mean modified SDI score (incorpo-
rating growth failure) ranging from 0.1 at 1 year to 
0.8 at 3 years and to 1.5 at 5 years. Lower damage 
rates were reported in a cohort of 158 patients from 
Norway, with only 3% presenting with damage during 
the first year after diagnosis of SLE.39 Chambers et al40 
analysed 232 patients treated by the SLE clinic at the 
University College London Hospital and found inter-
mediate values of damage accrual, with 10% and 33% 
of the patients accruing some damage at years 1 and 
5, respectively. In summary, information on damage 
accrual in the literature is discordant. Our finding 
that 20%, 9% and 9% of patients who presented with 
new damage did so at years 1, 3 and 5, respectively, is 

in line with the results from some of the aforemen-
tioned cohorts, although they clearly differ from 
those of the Norwegian cohort. The authors suggest 
that the lower rates may be due to a bias in the retro-
spective collection of the SDI data. On the other 
hand, our cohort is much larger than those of the 
other studies. Moreover, since the dates of damage 
events for all the patients included in our longitu-
dinal analysis were recorded, such bias is unlikely. 
Overall, it seems that two factors associated with 
damage, namely, higher lupus activity29 43 and need 
for more aggressive therapy including higher gluco-
corticoid doses,14 44 play an important role in damage 
accrual during these early stages of the disease.

In our study, the annual percentage of patients under 
follow-up with new damage decreased to 5% after year 
5. It is important to note that these data were calculated 
over the total of patients under active follow-up at each 
time point; therefore, bias due to loss to follow-up is over-
come. Yee et al31 also reported a reduction in that rate 
over time in a British inception cohort of 382 patients 
with SLE followed up for up to 21 years. It is likely 
that control of SLE activity and the establishment of 
adequate therapeutic strategies based on the early use of 
glucocorticoid-sparing agents (eg, methotrexate or beli-
mumab) contributed to lower rates of damage accrual 
during the later stages of the disease.

Regarding the distribution of new damage per system, 
we found that the musculoskeletal, neuropsychiatric, 
renal and cardiovascular systems were those that accu-
mulated more damage during the initial years following 
the diagnosis of SLE. During later stages of the disease, 
new damage manifestations occurred more frequently in 
the musculoskeletal, ocular and cardiovascular systems. 

Table 6  Distribution of new damage (per SDI domain) over time in the RELESSER-TRANS cohort incorporating 
‘cerebrovascular accidents’ and ‘claudication for 6 months’ in the cardiovascular domain*

SDI domain Patients, n (%) † Year 1 Year 2 Year 3 Year 5 Year 10 Year 15 Year 20

Diabetes 9 (3) 4 (3) 3 (3) 10 (5) 9 (3) 11 (5) 6 (4)

Cardiovascular 48 (18) 20 (14) 12 (11) 37 (18) 55 (20) 45 (21) 37 (25)

Cancer 10 (3) 10 (4) 7 (4) 6 (5) 26 (7) 15 (11) 12 (8)

Premature gonadal failure 7 (1) 6 (7) 4 (6) 10 (3) 18 (9) 24 (7) 12 (8)

Mucocutaneous 3 (12) 10 (7) 7 (6) 6 (6) 26 (4) 15 (4) 12 (8)

Gastrointestinal 8 (3) 2 (1) 3 (3) 7 (3) 7 (3) 9 (4) 10 (7)

Neuropsychiatric 31 (12) 6 (4) 8 (7) 11 (5) 17 (6) 8 (4) 4 (3)

Ocular 20 (8) 17 (12) 18 (17) 27 (13) 56 (20) 27 (12) 27 (18)

Musculoskeletal 53 (20) 42 (30) 24 (22) 63 (30) 83 (30) 55 (25) 43 (28)

Renal 39 (15) 15 (11) 16 (15) 23 (11) 40 (15) 26 (12) 16 (11)

Pulmonary 34 (13) 11(8) 9 (8) 18 (9) 21 (8) 21 (10) 17 (11)

Vascular peripheral 20 (8) 7 (5) 4 (4) 15 (7) 16 (6) 25 (11) 13 (9)

Patients with new damage in each period 262 139 109 211 274 219 151

*Data for those patients with all dates of damage events recorded (n=1274).
†Patients with new damage in a specific domain/patients with new damage in that period.
SDI, Systemic Lupus International Collaborating Clinics/American College of Rheumatology Damage Index.
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Development of organ-specific damage over time is an 
aspect of the disease that received little attention. Nossent 
et al16 analysed a multinational European inception 
cohort of 200 patients with SLE followed for up to 5 years 
and found that the main early damage was restricted to 
the musculoskeletal, neuropsychiatric, cardiovascular 
and renal domains of the SDI. These findings differ 
little from ours, which showed that the musculoskeletal 
system was involved in a high percentage of patients with 
SLE. Specifically, 80% of the RELESSER patients had 
arthritis at some point during the course of the disease.45 
Regarding the renal and neuropsychiatric systems, these 
were frequently affected at diagnosis of SLE or during the 
early stages of the disease. However, their involvement 
usually required more intensive treatment, including 
higher doses of glucocorticoids and an immunosup-
pressant such as cyclophosphamide, both of which are 
associated with damage.46 Thus, it is not surprising that 
those are the systems that accrue more damage early after 
diagnosis.

The presentation of cardiovascular damage over time 
deserves special attention. In our longitudinal analysis, 
we observed the importance of early-onset cardiovascular 
damage. In fact, when we carried out the longitudinal 
analysis, modifying the SDI to include ‘cerebrovascular 
accidents’ and ‘claudication for 6 months’ as a modified 
cardiovascular system, this system gained importance, 
becoming the second most affected system since the first 
years of disease. Although this finding contrasts with 
the results of some seminal works, it is in line with other 
recent studies. In addition to reporting a 50-fold higher 
risk of cardiovascular disease in younger patients with SLE 
than in healthy controls, Manzi et al47 reported a peak in 
this risk around 10 years after diagnosis. Another seminal 
study by Urowitz et al17 found that cardiovascular disease 
was the leading cause of later death in patients with SLE. 
More recently, however, several studies from across the 
world have reported a higher risk of cardiovascular events 
around the time of diagnosis.48–52 Urowitz et al49 analysed 
1848 patients from the SLICC atherosclerosis inception 
cohort and identified 31 patients with SLE who experi-
enced a myocardial infarction; of these, 23 experienced 
it prior to diagnosis of SLE or within the first 2 years of 
disease. A retrospective population-based cohort study in 
North America48 obtained similar results: 70 incident SLE 
cases with late mean onset (52 years), in 17 of which the 
patients experienced 23 non-fatal cardiovascular events 
(myocardial infarction, stroke or congestive heart failure 
with hospitalisation). Interestingly, the highest rates of 
cardiovascular events were observed during the 2 years 
preceding diagnosis of SLE. In their large population-
based cohort study from Canada, Aviña-Zubieta et al51 
found a twofold higher risk of cardiovascular damage 
(myocardial infarction or stroke) in patients with SLE; 
this was greater during the first year after diagnosis. A 
study from Sweden identified 126 strokes in 3390 patients 
with SLE from the National Patient Register, with a rela-
tive risk of ischaemic stroke more than twice that of the 

general population and the highest relative risk occur-
ring within the first year after diagnosis of SLE.49 Finally, 
Garg et al52 reported the highest frequency of incident 
cardiovascular events at years 2 and 11 after diagnosis 
in their predominantly black population-based incident 
SLE cohort. The results of these studies highlight the 
impact of cardiovascular disease preceding or occurring 
early after diagnosis of SLE. Although, by definition, 
damage in SLE should occur after diagnosis, this concept 
is currently under review,12 as the persistent inflammation 
that can lead to early atherosclerosis could be present 
before the diagnosis of SLE or even before the patient 
meets the classification criteria for SLE. To tackle these 
issues, SLICC is carrying out a revision of the SDI under 
the supervision of the LFA and the ACR. The results will 
be soon published.11

Delays in the diagnosis of SLE could also have played 
a role in the results of some of these studies.48 There-
fore, our study highlights the importance of cardiovas-
cular damage and the need for its prevention during the 
earliest stages of the disease.

One of the limitations of our study is its retrospective 
data collection, which can result in missing items; for 
example, we do not have the dates of damage events 
for the whole cohort. Therefore, we decided to include 
in our longitudinal analysis only those patients whose 
records had at least one dated damage event during their 
follow-up. As it is only a descriptive analysis, predictions 
or associations cannot be explained by the RELESSER-
TRANS Study. However, this limitation can be overcome 
by conducting a further study of the prospective stage of 
RELESSER (RELESSER-PROS is ongoing and has thus 
far collected longitudinal data on about 1500 patients at 
annual visits over a 7-year period).

Our study also has several strengths. Nowadays, damage 
is an area of major interest, and research needs to focus 
more on long-term outcomes that are meaningful to 
patients. Comparisons of disease components associated 
with early versus late damage are both interesting and 
clinically pertinent, as this will enable a paradigm shift 
in the management of these complications early in the 
disease course. Finally, we analysed a large sample total-
ling more than 1000 patients with a long follow-up period, 
thus making our results consistent.

In summary, it is imperative to better understand 
damage in patients with SLE, since any intervention 
aimed at preventing onset and/or progression will 
likely help reduce mortality, both in the early and in 
the late stages of the disease. Our study of a large 
cohort of patients with SLE demonstrates that the 
first year after diagnosis is crucial, with the greatest 
percentage of patients with damage recorded within 
that period. The cardiovascular system is one of the 
most affected during the earliest stages of the disease. 
As more pronounced disease activity and higher 
glucocorticoid doses are common features during the 
early stages, minimising activity via therapeutic strate-
gies that prioritise rapid glucocorticoid dose tapering 
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at the start of treatment should prevent damage. 
These strategies, as well as interventions to reduce 
the cardiovascular burden, should be implemented 
immediately after diagnosis of SLE.

Author affiliations
1Rheumatology Department, Vigo University Hospital Group, Vigo, Spain
2IRIDIS Group (Investigation in Rheumatology and Immune-Diseases), Galicia Sur 
Health Research Institute, Vigo, Spain
3Rheumatology, Hospital Universitario de Gran Canaria Dr Negrin, Las Palmas de 
Gran Canaria, Spain
4Rheumatology, Instituto de Investigación, Galicia Sur, External Statistical Advisor, 
Rosario, Argentina
5Hospital General Universitario Gregorio Marañón, Madrid, Spain
6Servicio de Reumatología, Instituto de Investigación Hospital 12 de Octubre, 
Madrid, Spain
7Rheumatology, Hospital Universitario Araba, Vitoria-Gasteiz, Spain
8Department of Epidemiology, Vigo University Hospital Group, Vigo, Spain
9Department of Rheumatology, Donostia University Hospital Gipuzkoa Building, San 
Sebastian, Spain
10Rheumatology Department, Hospital Universitario de la Princesa, Madrid, Spain
11Rheumatology, Academic Hospital Juan Canalejo de La Coruña Cardiology 
Service, A Coruna, Spain
12Rheumatology, Hospital Universitario Marques de Valdecilla, Santander, Spain
13Rheumatology, Complejo Hospitalario de Orense, Ourense, Spain
14Department of Rheumatology, Hospital General Universitario de Alicante, Alicante, 
Spain
15Rheumatology, Hospital Regional Universitario de Málaga, Malaga, Spain
16Rheumatology Department, Hospital Universitario Germans Trias i Pujol, Badalona, 
Spain
17Rheumatology, Hospital Universitario de Bellvitge, Hospitalet de LLobregat, Spain
18Rheumatology Service, Jerez Hospital, Jerez, Spain
19Department of Rheumatology, Hospital Villajoyosa, Alicante, Spain
20Rheumatology, Hospital Insular of Gran Canaria, Gran Canaria, Spain
21Department of Rheumatology, Hospital Universitario Miguel Servet, Zaragoza, 
Spain
22Rheumatology, Hospital Sierrallana, Torrelavega, Spain
23Rheumatology Department, Hospital Universitario de Basurto, Bilbao, Spain
24Hospital Universitario de Salamanca, Salamanca, Spain
25Rheumatology, La Paz University Hospital, Madrid, Spain
26Rheumatology, Hospital de Sant Joan Despí Moisès Broggi, Sant Joan Despi, 
Spain
27Department of Rheumatology, Hospital Son Llatzer, Palma de Mallorca, Spain
28Hospital Universitario Ramon y Cajal, Madrid, Spain
29Department of Rheumatology, Hospital de León, León, Spain
30Department of Rheumatology, Universidad de Navarra-Campus Universitario, 
Pamplona, Spain
31Rheumatology, Hospital Virgen de la Arrixaca, Murcia, Spain
32Department of Rheumatology, Hospital Universitario Príncipe de Asturias, Alcala de 
Henares, Spain

X Irene Altabás-González @irealt2 and Iñigo Rua-Figueroa @​iruafer@​
gobiernodecanarias.​org

Acknowledgements  We thank the Spanish Foundation of Rheumatology (grant 
FERBT2022) for providing editorial assistance during the preparation of the 
manuscript. We thank Juan Manuel Barrio (Research Unit of the Spanish Society of 
Rheumatology) who helped establish the database. We also would like to thank all 
the investigators who participated in this study: Inmaculada de la Torre Ortega, Luis 
Carreño Pérez, Patricia Carreira Delgado, Esther Rodríguez-Almaraz, Juan Antonio 
Martínez López, Olga Sánchez Pernaute, Txaro Garcia de Vicuña Pinedo, Marta 
Valero Expósito, Paloma García de la Peña, Silvia Rodríguez Rubio, Jorge J González 
Martín, Ana Pérez Gómez, Cristina Bohórquez, Atusa Morasat Hajkhan, Ana I Turrión 
Nieves, Jose Luis Andréu Sánchez, Aline Lucice Boteanu, M Luz Gamir Gamir 
and Patricia Richi Alberti (Madrid); José Carlos Rosas-Gómez de Salazar, Esteban 
Salas Heredia, Carlos Santos Ramírez and José M Senabre Gallego (Villajoyosa 
Alicante); José Antonio Bernal (Alicante); Inmaculada Ros Vilamajo, Antonio Juan 
Mas and Claudia Murillo (Palma de Mallorca); Emma García Melchor (Badalona); 
María García Manrique, Carlos Galisteo Lencastre and Mireia Moreno Martınez-Losa 

(Sabadell); Ricardo Blanco, Miguel A González-Gay Mantecón, Inés Pérez Martín and 
M del Carmen Bejerano (Santander); Ignacio Villa Blanco, Begoña Moreira, Elena 
Aurrecoechea and Teresa Ruiz Jimeno (Torrelavega); Angeles Aguirre Zamorano 
(Córdoba); César Magro (Granada); M Angeles Acosta Mérida (Las Palmas de Gran 
Canaria); César A Egues Dubuc and Jorge Cancio Fanlo (San Sebastián); Carlos 
Vitovi and Alejandra Lopez Robles (Leon); Rafael Benito Melero-González (Orense); 
M Victoria Irigoyen Oyarzabal, M Angeles Belmonte López and Carmen M Romero 
Barco (Malaga); María Rosario Oliva (Murcia); Claudia Stoye and María Concepción 
Fito-Manteca (Pamplona); Inigo Hernández Rodríguez and Bruno de Aspe de 
la Iglesia (Vigo); Ruth López González (Salamanca); Federico Navarro Sarabia, 
Francisco J Toyos Sáenz de Miera, Julia Uceda Montañés, Raquel Hernández 
Sánchez and Rosalía Martínez Pérez (Sevilla); Beatriz Rodríguez Lozano (Tenerife); 
Eduardo Ucar Angulo, Olaia Fernández Berrizbeitia and Luis López Domínguez 
(Bilbao); Isabel de La Morena Barrio and Elia Valls (Valencia); Javier Manero Ruiz 
(Zaragoza); Sergio Machín and Javier Novoa (Gran Canaria).

Contributors  All listed authors of the manuscript are members of the RELESSER 
group. In detail, IR-F and JMP-R are the principal investigators of the RELESSER. 
They have developed the study concept and design, and have full access to all data 
of this study and take responsibility for data integrity and accuracy of the analysis. 
All authors have contributed to RELESSER data collection. Statistical analysis was 
carried out by KR, NJ and VdCP. The manuscript was drafted by IA-G and revised 
by all task members. A critical revision of the manuscript for important intellectual 
content was carried out by IR-F and JMP-R. The guarantor is JMP-R.

Funding  The RELESSER was supported by the Spanish Society of Rheumatology. 
Grants from GlaxoSmithKline, Roche, Union Chimique Belge and Novartis 
contributed to the support of the cross-sectional stage of the registry. No specific 
funding was received from any funding bodies in the public, commercial or not-for-
profit sectors to carry out the work described in this manuscript. IA-G is supported 
by ACI FER (21/CONV/02/1266). JMP-R is supported by the FIS/ISCIII-Fondo 
Europeo de Desarrollo regional (FEDER) (grant number PI11/02857).

Disclaimer  The sponsors were not involved in the study design, in the collection, 
analysis and interpretation of data, in the writing of the report or in the decision to 
submit the paper for publication.

Competing interests  None declared.

Patient and public involvement  Patients and/or the public were not involved in 
the design, or conduct, or reporting, or dissemination plans of this research.
Patient consent for publication  Not applicable.
Ethics approval  The RELESSER was approved by the Research Ethics Committee 
of Dr Negrín University Hospital (ID:RELES-SER200901) and by the ethics 
committees of the participating centres, when required. Our current study did not 
require ethics committee approval.
Provenance and peer review  Not commissioned; externally peer reviewed.
Data availability statement  All data relevant to the study are included in the 
article.

Open access  This is an open access article distributed in accordance with the 
Creative Commons Attribution 4.0 Unported (CC BY 4.0) license, which permits 
others to copy, redistribute, remix, transform and build upon this work for any 
purpose, provided the original work is properly cited, a link to the licence is given, 
and indication of whether changes were made. See: https://creativecommons.org/​
licenses/by/4.0/.

ORCID iDs
Irene Altabás-González http://orcid.org/0000-0002-0797-5391
Iñigo Rua-Figueroa http://orcid.org/0000-0002-7894-1690
María Galindo http://orcid.org/0000-0002-7264-2577
Jaime Calvo Alén http://orcid.org/0000-0001-9378-8412
Antonio Fernandez-Nebro http://orcid.org/0000-0002-2962-9844
José M Pego-Reigosa http://orcid.org/0000-0003-3461-3537

REFERENCES
	 1	 Rees F, Doherty M, Grainge MJ, et al. The worldwide incidence and 

prevalence of systemic lupus erythematosus: a systematic review of 
epidemiological studies. Rheumatology (Oxford) 2017;56:1945–61. 

	 2	 Seoane-Mato D, Sánchez-Piedra C, Silva-Fernández L, et al. 
Prevalence of rheumatic diseases in adult population in Spain 
(EPISER 2016 study): aims and methodology. Reumatol Clín (Engl 
Ed) 2019;15:90–6. 

Lupus S
cience &

 M
edicine: first published as 10.1136/lupus-2023-001064 on 3 A

ugust 2024. D
ow

nloaded from
 https://lupus.bm

j.com
 on 8 N

ovem
ber 2024 by guest. P

rotected by
 copyright.

https://x.com/irealt2
https://x.com/iruafer@gobiernodecanarias.org
https://x.com/iruafer@gobiernodecanarias.org
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0002-0797-5391
http://orcid.org/0000-0002-7894-1690
http://orcid.org/0000-0002-7264-2577
http://orcid.org/0000-0001-9378-8412
http://orcid.org/0000-0002-2962-9844
http://orcid.org/0000-0003-3461-3537
http://dx.doi.org/10.1093/rheumatology/kex260
http://dx.doi.org/10.1016/j.reumae.2018.10.004
http://dx.doi.org/10.1016/j.reumae.2018.10.004


Altabás-González I, et al. Lupus Science & Medicine 2024;11:e001064. doi:10.1136/lupus-2023-001064 9

Co-morbidities

	 3	 Cortés Verdú R, Pego-Reigosa JM, Seoane-Mato D, et al. 2020 
Prevalence of systemic lupus erythematosus in Spain. Rheumatol 
(Oxford)59:2556–62.

	 4	 Moghaddam B, Marozoff S, Li L, et al. All-cause and cause-specific 
mortality in systemic lupus erythematosus: a population-based 
study. Rheumatology (Oxford) 2021;61:367–76. 

	 5	 Jorge AM, Lu N, Zhang Y, et al. Unchanging premature mortality 
trends in systemic lupus erythematosus: a general population-based 
study 1999–2014.

	 6	 Urowitz MB, Gladman DD, Ibañez D, et al. Evolution of disease 
burden over five years in a multicenter inception systemic lupus 
erythematosus cohort. Arthritis Care Res (Hoboken) 2012;64:132–7. 

	 7	 Rahman P, Gladman DD, Urowitz MB, et al. Early damage as 
measured by the SLICC/ACR damage index is a predictor of 
mortality in systemic lupus erythematosus. Lupus (Los Angel) 
2001;10:93–6. 

	 8	 Shi Y, Li M, Liu L, et al. Relationship between disease activity, 
organ damage and health-related quality of life in patients with 
systemic lupus erythematosus: a systemic review and meta-analysis. 
Autoimmun Rev 2021;20:102691. 

	 9	 Gladman D, Ginzler E, Goldsmith C, et al. The development and 
initial validation of the systemic lupus international collaborating 
clinics/American college of rheumatology damage index for systemic 
lupus erythematosus. Arthritis Rheum 1996;39:363–9. 

	10	 Gladman DD, Urowitz MB, Goldsmith CH, et al. The reliability of the 
systemic lupus International collaborating clinics/American college 
of rheumatology damage index in patients with systemic lupus 
erythematosus. Arthritis Rheum 1997;40:809–13. 

	11	 Johnson SR, Gladman DD, Brunner HI, et al. Evaluating the construct 
of damage in systemic lupus erythematosus. Arthritis Care Res 
(Hoboken) 2023;75:998–1006. 

	12	 Barber MRW, Johnson SR, Gladman DD, et al. Evolving concepts 
in systemic lupus erythematosus damage assessment. Nat Rev 
Rheumatol 2021;17:307–8. 

	13	 Gladman DD, Urowitz MB, Rahman P, et al. Accrual of organ 
damage over time in patients with systemic lupus erythematosus. J 
Rheumatol 2003;30:1955–9.

	14	 Ruiz-Irastorza G, Egurbide MV, Ugalde J, et al. High impact of 
antiphospholipid syndrome on irreversible organ damage and 
survival of patients with systemic lupus erythematosus. Arch Intern 
Med 2004;164:77–82. 

	15	 Cassano G, Roverano S, Paira S, et al. Accrual of organ damage 
over time in argentine patients with systemic lupus erythematosus: a 
multi-centre study. Clin Rheumatol 2007;26:2017–22. 

	16	 Nossent J, Kiss E, Rozman B, et al. Disease activity and damage 
accrual during the early disease course in a multinational inception 
cohort of patients with systemic lupus erythematosus. Lupus (Los 
Angel) 2010;19:949–56. 

	17	 Urowitz MB, Bookman AAM, Koehler BE, et al. The bimodal mortality 
pattern of systemic lupus erythematosus. Am J Med 1976;60:221–5. 

	18	 World Medical Association Declaration of Helsinki. Ethical principles 
for medical research involving human subjects. 2013. Available: 
http://www.wma.net/en/20activities/10ethics/10helsinki.[PubMed]

	19	 Convenio para la protección de los derechos humanos y la dignidad 
del ser humano con respecto a las aplicaciones de la biología y la 
medicina. Guía Internacional de la Bioética. n.d. Available: http://
www.bioeticas.net/leg/001.htm

	20	 Ley Orgánica 15/1999 de 13 de diciembre de protección de Datos de 
Carácter personal. BOE 1999;núm.298:43088–99.

	21	 Rúa-Figueroa I, López-Longo FJ, Calvo-Alén J, et al. Grupo de 
trabajo en Enfermedades Autoinmunes Sistémicas de la Sociedad 
Española de Reumatología (EAS-SER); Unidad de Investigación de la 
Sociedad Española de Reumatología (UI-SER). National Registry of 
patients with systemic lupus erythematosus of the Spanish society 
of Rheumatology: objectives and methodology. Reumatol Clin 
2014;10:17–24. 

	22	 Tan EM, Cohen AS, Fries JF, et al. The 1982 revised criteria for the 
classification of systemic lupus erythematosus. Arthritis Rheum 
1982;25:1271–7. 

	23	 Hochberg MC. Updating the American college of rheumatology 
revised criteria for the classification of systemic lupus 
erythematosus. Arthritis Rheum 1997;40:1725. 

	24	 Rúa-Figueroa Í, Richi P, López-Longo FJ, et al. EAS-SER (systemic 
diseases study group of the Spanish society of rheumatology). 
comprehensive description of clinical characteristics of a 
large systemic lupus erythematosus cohort from the Spanish 
rheumatology society lupus registry (RELESSER) with emphasis on 
complete versus incomplete lupus differences. Medicine (Abingdon) 
2015;94:e267. 

	25	 Stoll T, Seifert B, Isenberg DA. SLICC/ACR damage index is valid, 
and renal and pulmonary organ scores are predictors of severe 

outcome in patients with systemic lupus erythematosus. Br J 
Rheumatol 1996;35:248–54. 

	26	 Stoll T, Sutcliffe N, Klaghofer R, et al. Do present damage and health 
perception in patients with systemic lupus erythematosus predict 
extent of future damage?: a prospective study. Ann Rheum Dis 
2000;59:832–5. 

	27	 Mok CC, Ho CTK, Wong RWS, et al. Damage accrual in Southern 
Chinese patients with systemic lupus erythematosus. J Rheumatol 
2003;30:1513–9.

	28	 Alarcón GS, Roseman JM, McGwin G Jr, et al. Systemic lupus 
erythematosus in three ethnic groups. XX. Damage as a predictor of 
further damage. Rheumatology (Oxford) 2004;43:202–5. 

	29	 Lopez R, Davidson JE, Beeby MD, et al. Lupus disease activity and 
the risk of subsequent organ damage and mortality in a large lupus 
cohort. Rheumatology (Oxford) 2012;51:491–8. 

	30	 Sutton EJ, Davidson JE, Bruce IN. The systemic lupus International 
collaborating clinics (SLICC) damage index: a systematic literature 
review. Semin Arthritis Rheum 2013;43:352–61. 

	31	 Yee C-S, Su L, Toescu V, et al. Birmingham SLE cohort: outcomes of 
a large inception cohort followed for up to 21 years. Rheumatology 
(Oxford) 2015;54:836–43. 

	32	 Bruce IN, O’Keeffe AG, Farewell V, et al. Factors associated with 
damage accrual in patients with systemic lupus erythematosus: 
results from the systemic lupus International collaborating clinics 
(SLICC) inception cohort. Ann Rheum Dis 2015;74:1706–13. 

	33	 Alarcon GS, McGwin G, Bastian HM, et al. Systemic lupus 
erythematosus in three ethnic groups.VII. Arthritis Rheum 
2001;45:191–202. 

	34	 Nived O, Jönsen A, Bengtsson AA, et al. High predictive value of 
the systemic lupus International collaborating clinics/American 
college of rheumatology damage index for survival in systemic lupus 
erythematosus. J Rheumatol 2002;29:1398–400.

	35	 Cardoso CRL, Signorelli FV, Papi JAS, et al. Initial and accrued 
damage as predictors of mortality in Brazilian patients with 
systemic lupus erythematosus: a cohort study. Lupus (Los Angel) 
2008;17:1042–8. 

	36	 Torrente-Segarra V, Salman Monte TC, Rúa-Figueroa I, et al. 
RELESSER study group of the Spanish society of rheumatology 
(SER) and the study group of systemic autoimmune diseases of 
the SER (EAS-SER). Juvenile- and adult-onset systemic lupus 
erythematosus: a comparative study in a large cohort from the 
Spanish society of rheumatology lupus Registry (RELESSER). Clin 
Exp Rheumatol 2017;35:1047–55.

	37	 Hernández Cruz B, Alonso F, Calvo Alén J, et al. RELESSER (Spanish 
society of rheumatology systemic lupus erythematosus register) 
group. differences in clinical manifestations and increased severity 
of systemic lupus erythematosus between two groups of Hispanics: 
European Caucasians versus Latin American Mestizos (data from the 
RELESSER Registry). Lupus (Los Angel) 2020;29:27–36. 

	38	 Riveros Frutos A, Holgado S, Sanvisens Bergé A, et al. Late-onset 
versus early-onset systemic lupus: characteristics and outcome in 
a national multicentre register (RELESSER). Rheumatology (Oxford) 
2021;60:1793–803. 

	39	 Becker-Merok A, Nossent HC. Damage accumulation in systemic 
lupus erythematosus and its relation to disease activity and mortality. 
J Rheumatol 2006;33:1570–7.

	40	 Chambers SA, Allen E, Rahman A, et al. Damage and mortality in a 
group of British patients with systemic lupus erythematosus followed 
up for over 10 years. Rheumatology (Oxford) 2009;48:673–5. 

	41	 Chico Capote A, Hechavarria R, Jimenez Paneque R, et al. Damage 
in Cuban patients with systemic lupus erythematosus. Relat with dis 
feat Reumatol Clin 2010;6:11–5. 

	42	 Bandeira M, Buratti S, Bartoli M, et al. Relationship between 
damage accrual, disease flares and cumulative drug therapies in 
juvenile-onset systemic lupus erythematosus. Lupus (Los Angel) 
2006;15:515–20. 

	43	 Stoll T, Sutcliffe N, Mach J, et al. Analysis of the relationship between 
disease activity and damage in patients with systemic lupus 
erythematosus -a 5-yr prospective study. Rheumatology (Oxford) 
2004;43:1039–44. 

	44	 Uribe AG, McGwin G, Reveille JD, et al. What have we learned from a 
10-year experience with the LUMINA cohort? where are we heading. 
Autoimm Rev 2004;3:321–9. 

	45	 Pego-Reigosa JM, Rúa-Figueroa Í, López-Longo FJ, et al. Analysis of 
disease activity and response to treatment in a large Spanish cohort 
of patients with systemic lupus erythematosus. Lupus (Los Angel) 
2015;24:720–9. 

	46	 Pego‐Reigosa JM, Cobo‐Ibáñez T, Calvo‐Alén J, et al. Efficacy 
and safety of nonbiologic immunosuppressants in the treatment 
of nonrenal systemic lupus erythematosus: a systematic review. 
Arthritis Care & Research 2013;65:1775–85. 

Lupus S
cience &

 M
edicine: first published as 10.1136/lupus-2023-001064 on 3 A

ugust 2024. D
ow

nloaded from
 https://lupus.bm

j.com
 on 8 N

ovem
ber 2024 by guest. P

rotected by
 copyright.

http://dx.doi.org/10.1093/rheumatology/keab362
http://dx.doi.org/10.1002/acr.20648
http://dx.doi.org/10.1191/096120301670679959
http://dx.doi.org/10.1016/j.autrev.2020.102691
http://dx.doi.org/10.1002/art.1780390303
http://dx.doi.org/10.1002/art.1780400506
http://dx.doi.org/10.1002/acr.24849
http://dx.doi.org/10.1002/acr.24849
http://dx.doi.org/10.1038/s41584-021-00611-4
http://dx.doi.org/10.1038/s41584-021-00611-4
https://pubmed.ncbi.nlm.nih.gov/12966597
https://pubmed.ncbi.nlm.nih.gov/12966597
http://dx.doi.org/10.1001/archinte.164.1.77
http://dx.doi.org/10.1001/archinte.164.1.77
http://dx.doi.org/10.1007/s10067-007-0604-3
http://dx.doi.org/10.1177/0961203310366572
http://dx.doi.org/10.1177/0961203310366572
http://dx.doi.org/10.1016/0002-9343(76)90431-9
http://www.wma.net/en/20activities/10ethics/10helsinki.[PubMed]
http://www.bioeticas.net/leg/001.htm
http://www.bioeticas.net/leg/001.htm
http://dx.doi.org/10.1016/j.reumae.2013.11.006
http://dx.doi.org/10.1002/art.1780251101
http://dx.doi.org/10.1002/art.1780400928
http://dx.doi.org/10.1097/MD.0000000000000267
http://dx.doi.org/10.1093/rheumatology/35.3.248
http://dx.doi.org/10.1093/rheumatology/35.3.248
http://dx.doi.org/10.1136/ard.59.10.832
https://pubmed.ncbi.nlm.nih.gov/12858450
http://dx.doi.org/10.1093/rheumatology/keg481
http://dx.doi.org/10.1093/rheumatology/ker368
http://dx.doi.org/10.1016/j.semarthrit.2013.05.003
http://dx.doi.org/10.1093/rheumatology/keu412
http://dx.doi.org/10.1093/rheumatology/keu412
http://dx.doi.org/10.1136/annrheumdis-2013-205171
http://dx.doi.org/10.1002/1529-0131(200104)45:2<191::AID-ANR173>3.3.CO;2-U
https://pubmed.ncbi.nlm.nih.gov/12136895
http://dx.doi.org/10.1177/0961203308093829
http://dx.doi.org/10.1177/0961203319889667
http://dx.doi.org/10.1093/rheumatology/keaa477
https://pubmed.ncbi.nlm.nih.gov/16845708
http://dx.doi.org/10.1093/rheumatology/kep062
http://dx.doi.org/10.1016/S2173-5743(10)70004-6
http://dx.doi.org/10.1016/S2173-5743(10)70004-6
http://dx.doi.org/10.1191/0961203306lu2316oa
http://dx.doi.org/10.1093/rheumatology/keh238
http://dx.doi.org/10.1016/j.autrev.2003.11.005
http://dx.doi.org/10.1177/0961203314563818
http://dx.doi.org/10.1002/acr.22035


Altabás-González I, et al. Lupus Science & Medicine 2024;11:e001064. doi:10.1136/lupus-2023-00106410

Lupus Science & Medicine

	47	 Manzi S, Meilahn EN, Rairie JE, et al. Age-specific incidence rates 
of myocardial infarction and angina in women with systemic 
lupus erythematosus: comparison with the Framingham study. 
Am J Epidemiol 1997;145:408–15. 

	48	 Bartels CM, Buhr KA, Goldberg JW, et al. Mortality and 
cardiovascular burden of systemic lupus erythematosus in a US 
population-based cohort. J Rheumatol 2014;41:680–7. 

	49	 Urowitz MB, Gladman DD, Anderson NM, et al. Cardiovascular 
events prior to or early after diagnosis of systemic lupus 
erythematosus in the systemic lupus international collaborating 
clinics cohort. Lupus Sci Med 2016;3:e000143. 

	50	 Arkema EV, Svenungsson E, Von Euler M, et al. Stroke in systemic 
lupus erythematosus: a Swedish population-based cohort study. 
Ann Rheum Dis 2017;76:1544–9. 

	51	 Aviña‐Zubieta JA, To F, Vostretsova K, et al. Risk of myocardial 
infarction and stroke in newly diagnosed systemic lupus 
erythematosus: a general population-based study. Arthritis Care & 
Research 2017;69:849–56. 

	52	 Garg S, Bartels CM, Bao G, et al. Timing and predictors of 
incident cardiovascular disease in systemic lupus erythematosus: 
risk occurs early and highlights racial disparities. J Rheumatol 
2023;50:84–92. 

Lupus S
cience &

 M
edicine: first published as 10.1136/lupus-2023-001064 on 3 A

ugust 2024. D
ow

nloaded from
 https://lupus.bm

j.com
 on 8 N

ovem
ber 2024 by guest. P

rotected by
 copyright.

http://dx.doi.org/10.1093/oxfordjournals.aje.a009122
http://dx.doi.org/10.3899/jrheum.130874
http://dx.doi.org/10.1136/lupus-2015-000143
http://dx.doi.org/10.1136/annrheumdis-2016-210973
http://dx.doi.org/10.1002/acr.23018
http://dx.doi.org/10.1002/acr.23018
http://dx.doi.org/10.3899/jrheum.220279

	Damage in a large systemic lupus erythematosus cohort from the Spanish Society of Rheumatology Lupus Registry (RELESSER) with emphasis on the cardiovascular system: a longitudinal analysis
	Abstract
	Introduction﻿﻿
	Materials and patients
	Research study network
	Study design
	Patients
	Variables and definitions
	Statistical analysis

	Results
	Cumulative damage in the RELESSER-TRANS cohort
	Description of new damage over time

	Discussion
	References


