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ABSTRACT
Objective  To identify different clusters of SLE patients in 
remission based on patient-reported outcomes (PROs) and 
clinical factors that predict cluster membership.
Methods  A cross-sectional monocentric study of adult 
consecutive SLE outpatients in stable clinical remission. 
Clinical and laboratory data were collected. At enrolment, 
each patient completed PROs. A hierarchical clustering 
analysis based on PROs exploring fatigue (Functional 
Assessment of Chronic Illness Therapy), disease impact 
(Lupus Impact Tracker), mental and physical health (mental 
component summary and physical component summary 
of the Short Form 36) was performed. Logistic regression 
assessed predictors of cluster membership, adjusting for 
demographic and clinical variables.
Results  195 SLE patients were enrolled. Two distinct 
clusters emerged: a ‘low symptom burden (LSB)’ cluster, 
including 81/195 (41.5%) patients, and a ‘high symptom 
burden (HSB)’ cluster, including 114/195 (58.5%) patients. 
The HSB was characterised by worse scores in all PROs 
compared with the LSB. The HSB cluster exhibited older 
age at diagnosis (33.23±11.97 vs 27.75±11.57; p=0.002), 
less frequent previous renal involvement (33.3% vs 
65.4%; p<0.001), more frequent previous neuropsychiatric 
lupus (17.2% vs 1.3%; p=0.001), more fibromyalgia 
(26.3% vs 5.3%; p=0.001) and ongoing glucocorticoid 
use (58.8% vs 37.0%; p=0.004). Fibromyalgia (OR 7.27, 
95% CI 2.27 to 29.15, p=0.002) and glucocorticoid 
treatment (OR 3.05, 95% CI 1.43 to 6.77, p=0.005) were 
independently associated with higher likelihood of HSB 
membership; renal involvement was associated with LSB 
membership (OR 0.23, 95% CI 0.10 to 0.51, p≤0.001).
Conclusions  Among SLE patients in remission, two 
distinct health-related quality of life phenotypes can 
be identified: an HSB and an LSB. Fibromyalgia and 
glucocorticoid treatment emerged as independent 
predictors of HSB. These findings underline the need to 
optimise disease management and align treatment goals 
with patient priorities.

INTRODUCTION
SLE is a chronic, systemic autoimmune 
disease characterised by a widespread range 
of clinical manifestations and an unpredict-
able course.1

The disease has a negative impact on 
patients’ health-related quality of life 
(HRQoL), which refers to the impact that 
a disease and its treatment have on an indi-
vidual’s ability to function and his or her 
perceived well-being in physical, mental and 
social domains of life.2 Therefore, the correla-
tion between disease status and HRQoL is not 
straightforward.3–5

Current literature data coming from 
different lupus cohorts show that patients in 
stable and prolonged remission have a better 
mean HRQoL than patients not in remis-
sion, with a positive impact mostly on the 
physical well-being compared with mental 

WHAT IS ALREADY KNOWN ON THIS TOPIC

	⇒ SLE has a negative impact on patients’ health-
related quality of life (HRQoL). According to current 
literature, patients in stable and prolonged remission 
have a better physical HRQoL than patients not in 
remission. However, patterns of disease activity and 
HRQoL patterns seem to follow different trajectories.

WHAT THIS STUDY ADDS

	⇒ In this study, we performed a hierarchical cluster-
ing analysis based on Patient Reported Outcomes 
(PROs) demonstrating that, even in a uniform and 
‘ideal’ population of SLE patients in stable remission, 
two different HRQoL phenotypes can be identified: 
one characterised by a high symptom burden (HSB), 
and one characterised by a low symptom burden, in 
terms of fatigue, disease impact on daily living and 
physical and mental health. We also demonstrated 
that fibromyalgia and chronic glucocorticoid treat-
ment are independent predictors of HSB.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ This study highlights that recognising the heteroge-
neity in patient-reported experiences is critical for 
optimising care. Future studies are needed to refine 
PROs-based stratification of SLE patients and tai-
lored strategies to manage the disease.
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health-related domains.6–9 According to a German 
longitudinal study on SLE patients, 60% of the physical 
component of the Short Form 36 (SF-36) is explained by 
clinical and laboratory findings and may therefore follow 
clinical remission, compared with only 25% of the mental 
component.10 A post hoc analysis of the data from the 
BLISS-52 and BLISS-76 trials demonstrated that shorter 
time in remission than in low disease activity was required 
for a clinically important benefit in HRQoL, and longer 
time in remission for a benefit in mental compared with 
physical HRQoL aspects.11

However, the attainment of disease targets does not 
seem sufficient to determine a parallel improvement in 
patients’ quality of life.12

Recently, Fung et al have examined the association 
between patterns of disease activity and HRQoL patterns 
among SLE patients followed at the Toronto Lupus 
Clinic. They demonstrated that disease activity and cumu-
lative involvement of specific organ domains are not able 
to independently account for the long-term trajectories 
of physical or mental HRQoL in SLE. On the contrary, 
HRQoL trajectories seemed to be influenced by fibromy-
algia and age at diagnosis.13

So, HRQoL has a multifactorial origin and factors other 
than disease status may influence patients’ perception of 
their well-being.14

For this reason, in this study, we wanted to explore if, 
in an ‘ideal’ population of SLE patients, characterised by 
stable clinical remission, it is possible to identify different 
HRQoL profiles. So, the objectives of the study are: (1) 
to identify different subgroups of SLE patients in remis-
sion based on patient-reported outcomes (PROs), using 
a hierarchical clustering approach and (2) to identify 
predictors of cluster membership, using a logistic regres-
sion analysis.

METHODS
This is a cross-sectional monocentric study of adult 
consecutive SLE outpatients, fulfilling the 1997 American 
College of Rheumatology (ACR) classification criteria,15 
or 2012 SLICC classification criteria,16 or 2019 European 
Alliance of Associations for Rheumatology (EULAR)/
ACR classification criteria,17 regularly followed at the 
Rheumatology Unit of Pisa. Patients were enrolled in this 
study between 2019 and 2023.

Patients were included in the study if they were in clin-
ical remission, according to the DORIS definition,18 for 
at least 6 months.

For each patient, the following data were retrieved from 
clinical records: demographics, disease duration, cumu-
lative organ involvement, laboratory data, ongoing treat-
ment and concomitant fibromyalgia. Disease activity was 
assessed by using the Safety of Estrogens in Lupus Erythe-
matosus National Assessment-Systemic Lupus Activity 
Index (SLEDAI)19 and organ damage was assessed by 
using the SLICC-Damage Index (SLICC-DI).20

Moreover, at enrolment, each patient completed the 
following PROs: the SF-36 (Medical Outcomes Study SF-36) 
questionnaire to assess HRQoL. The survey captures the 
status of eight domains (Physical Functioning, Role Phys-
ical, Bodily Pain, General Health, Vitality, Social Func-
tioning, Role Emotional and Mental Health) and the 
questionnaire results are then summarised into two global 
scores: the physical component summary (PCS) and the 
mental component summary (MCS). Each score ranges 
from 0 to 100, with higher values representing better self-
perceived HRQoL21 22; the Lupus Impact Tracker (LIT) 
questionnaire to assess the impact of SLE on daily living 
which includes 10 questions about cognition, lupus medi-
cation, physical health, pain/fatigue impact, emotional 
health, body image and planning/desires/goals. This 
questionnaire provides a single summary score from 0 
to 100, with lower scores signifying lower impact of SLE 
on patient life23; the Functional Assessment of Chronic 
Illness Therapy (FACIT)-Fatigue questionnaire to assess 
fatigue. The score ranges from 0 to 52, with lower scores 
indicating greater fatigue24 25; the Systemic Lupus Activity 
Questionnaire (SLAQ), which is a patient-reported 
assessment of subjective SLE disease activity. The SLAQ 
score includes a list of questions regarding 24 symptoms 
including constitutional, mucocutaneous, articular, respi-
ratory, neuropsychiatric and gastrointestinal manifes-
tations. Items are weighted according to their clinical 
importance and grouped into 17 categories; each item 
can be scored from 0 to 3 according to the severity of the 
symptom. The final SLAQ score sum can range from 0 
to 47. The Italian version of the SLAQ questionnaire has 
been validated by Tani et al.26

Patients were not involved in the design, or conduct, or 
reporting of this study.

Statistical analysis
A clustering analysis, a data-driven approach allowing 
the identification of inherent structures within complex 
datasets, was used to identify different ‘HRQoL profiles’ 
based on PROs. We employed a hierarchical clustering 
approach, specifically Ward’s method with Euclidean 
distance metric, chosen for its capability to handle multi-
variate continuous data and effectively identify distinct 
groups. Patient subgroups (clusters) were constructed 
based on multivariate standardised metrics evaluating 
PROs, including SF-36 PCS, SF-36 MCS, FACIT and LIT. 
The Clustering Process involved: (1) Standardisation 
of variables: All PRO variables (SF-36 PCS, SF-36 MCS, 
FACIT, LIT) were standardised to have a mean of 0 and 
an SD of 1 to ensure equal contribution to the analysis, 
(2) Distance calculation: We used the Euclidean distance 
metric to calculate the distances between each pair of 
standardised observations, (3) Application of Ward’s 
method: We employed Ward’s linkage method to merge 
clusters, minimising within-cluster variance at each step 
and (4) Determination of final clusters: The resulting 
dendrogram from the hierarchical clustering was cut at 
the level corresponding to two clusters, representing the 
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groups with low (LSB) and high symptom burden (HSB). 
This approach allowed us to robustly and objectively iden-
tify subgroups of SLE patients in remission, characterised 
by different HRQoL profiles, and facilitated subsequent 
analysis of factors associated with membership in each 
cluster.

Identified clusters were compared using parametric 
statistics (t-test) regarding clinical descriptors such as 
gender, age at evaluation, disease duration, damage 
(SLICC-DI score), patient-reported disease activity 
(SLAQ scores), cumulative organ involvement, fibro-
myalgia diagnosis, ongoing treatment (glucocorticoid 
(GC) therapy, hydroxychloroquine (HCQ), immuno-
suppressive (IS) therapy with conventional and biologic 
disease-modifying antirheumatic drugs) and variables 
used in the clustering process (PCS, MCS, FACIT, LIT). 
A logistic regression analysis explored the association 
between predictor variables and cluster membership, 
with the outcome variable being cluster membership 
derived from the hierarchical clustering analysis based 
on PROs. Participants were categorised into two clus-
ters: Cluster 1 represented individuals with low-burden 
symptoms, while cluster 2 comprised individuals with 
high-burden symptoms. The initial full model included 
as predictor variables clinical descriptors: gender, age at 
evaluation, age at diagnosis, disease duration and damage 
(SLICC-DI score). Additionally, cumulative involvement 
in cutaneous, haematological, renal, joint and serositis 
manifestations of SLE was considered. Furthermore, a 
diagnosis of fibromyalgia and ongoing treatment regi-
mens (GC, HCQ, IS, biologics) was included as predictor 
variables. To obtain a parsimonious model and mini-
mise overfitting, we applied a stepwise model selection 
approach based on the Akaike information criterion 
(AIC), which retains predictors that contribute to overall 
model fit regardless of individual statistical significance. 
Adjusted ORs, 95% CIs and p values were reported for 
each retained variable. Variables achieving a significance 
level of p<0.05 were retained in further models exploring 
the interaction between variables as predictors of cluster 
membership. All statistical analyses were conducted using 
R V.4.3.1 (R Core Team (2021). R: A language and envi-
ronment for statistical computing. R Foundation for 
Statistical Computing, Vienna, Austria. URL https://
www.R-project.org/).

RESULTS
A total of 195 SLE patients over a total of 264 consec-
utive outpatients evaluated at our clinic in the same 
period were included in the study as they met our 
inclusion criteria for remission. Patients were predom-
inantly female (92.3%) with a mean age at evaluation 
of 47.1±13.2 years and a mean age at SLE diagnosis of 
30.9±12.1 years. Unsupervised hierarchical cluster anal-
ysis, using patient-reported fatigue (measured through 
FACIT), disease impact (LIT), mental and physical health 
(PCS and MCS of SF-36), identified two distinct clusters 

(figure 1). Cluster 1, including 81/195 (41.5%) patients, 
was labelled as ‘LSB’, while cluster 2, including 114/195 
(58.5%) patients, was labelled as ‘HSB’. The HSB cluster 
exhibited significantly worse scores in all PROs compared 
with the LSB cluster, indicating a poorer HRQoL in all 
the aspects explored.

The identified clusters exhibited significant differ-
ences concerning age at diagnosis, prevalence of renal 
and neuropsychiatric past involvement, concomitant 
fibromyalgia and ongoing GC treatment. Specifically, 
the HSB cluster demonstrated older age at diagnosis 
(HSB=33.23±11.97 vs LSB=27.75±11.57, p=0.002), a lower 
proportion of past renal involvement (LSB=65.4% vs 
HSB=33.3%, p<0.001), a higher proportion of past neuro-
psychiatric SLE (NPSLE) (HSB=17.2% vs LSB=1.3%, 
p=0.001) and a more frequent concomitant fibromyalgia 
diagnosis (HSB=26.3% vs LSB=5.3%, p=0.001), as well as 
a higher proportion of patients being treated with a low 
dose of GC (HSB=58.8% vs LSB=37%, p=0.004), when 
compared with the LSB cluster. Interestingly, despite all 
patients being in remission, the HSB group also showed 
higher scores of the SLAQ questionnaire compared with 
the LSB (HSB=12.61±6.43 vs LSB=3.9±3.07, p<0.001), 
suggesting a worse self-perception of disease activity 
(table 1).

In the final logistic regression model, several variables 
were significantly associated with membership in the HSB 
cluster. The presence of fibromyalgia (OR 7.27, 95% CI 

Figure 1  Cluster dendrogram. Dendrogram summarising 
the hierarchical clustering results based on patient-reported 
outcomes. Clusters were identified using Ward’s method with 
a Euclidean distance metric, leveraging standardised metrics 
from the SF-36 Physical Component Summary, SF-36 Mental 
Component Summary, Functional Assessment of Chronic 
Illness Therapy and Lupus Impact Tracker. SF-36, Short Form 
36.

Lupus S
cience &

 M
edicine: first published as 10.1136/lupus-2025-001673 on 6 O

ctober 2025. D
ow

nloaded from
 https://lupus.bm

j.com
 on 21 S

eptem
ber 2026 by guest.

P
rotected by copyright, including for uses related to text and data m

ining, A
I training, and sim

ilar technologies.

https://www.R-project.org/
https://www.R-project.org/


Elefante E, et al. Lupus Science & Medicine 2025;12:e001673. doi:10.1136/lupus-2025-0016734

Lupus Science & Medicine

2.27 to 29.15, p=0.002) and GC use (OR 3.05, 95% CI 
1.43 to 6.77, p=0.005) were strongly associated with 
higher odds of belonging to the high burden group. In 
contrast, a history of renal involvement was associated 
with significantly lower odds of HSB (OR 0.23, 95% CI 
0.10 to 0.51, p<0.001). HCQ use showed a non-significant 
trend toward reduced odds (OR 0.41, 95% CI 0.14 to 1.14, 
p=0.094), and age at diagnosis showed a borderline asso-
ciation (OR 1.03, 95% CI 1.00 to 1.06, p=0.079). Likewise, 
a history of neuropsychiatric symptoms (NPSLE) showed 
a trend toward association with HSB (OR 8.35, 95% CI 
1.31 to 167.79, p=0.061), though this did not reach statis-
tical significance (see table  2). Variables that did not 
reach conventional statistical significance (p<0.05) were 
retained in the model as part of the stepwise AIC-based 
selection process, which accounts for their contribution to 
overall model performance and prioritises overall model 
fit rather than individual p values. Finally, to assess poten-
tial synergistic effects between significant predictors, 
we tested pairwise interaction terms (fibromyalgia×GC, 
fibromyalgia×renal involvement, GC×renal involvement) 

in separate logistic regression models. None of the inter-
actions significantly improved model fit compared with 
the final main effects model, as evaluated by likelihood 
ratio tests. Thus, interaction terms were not retained in 
the final model.

DISCUSSION
In this study, we performed a cluster analysis among SLE 
patients to identify different patients’ subgroups based on 
PROs. We included only patients in stable remission that 
could represent a uniform and ideal cohort of patients 
who are supposed to behave similarly with respect to 
HRQoL.

Conversely, the study results show that a heterogeneity 
exists as far as HRQoL is concerned among individuals 
with well-controlled SLE. In fact, starting from the PROs 
results, we were able to identify two different pheno-
types of remitted patients with SLE: one characterised by 
an HSB, and one characterised by an LSB, in terms of 
fatigue, disease impact on daily living and physical and 

Table 1  Descriptive data of identified clusters and parametric between-group comparisons

Low symptom burden cluster High symptom burden cluster P value

N=81 N=114

Sex=female (%) 75 (92.6) 105 (92.1) 1.000

Age at evaluation (mean (SD)) 44.94 (12.98) 48.56 (13.26) 0.065

Age at diagnosis (mean (SD)) 27.75 (11.57) 33.23 (11.97) 0.002*

Disease duration (mean (SD)) 16.70 (11.03) 14.45 (10.91) 0.172

SLICC-DI (mean (SD)) 0.63 (0.94) 1.07 (1.61) 0.038*

Cutaneous cum†=yes (%) 45 (58.4) 55 (54.5) 0.705

Haematologic cum†=yes (%) 44 (56.4) 49 (49.0) 0.406

Renal cum†=yes (%) 51 (65.4) 34 (33.3) <0.001*

Articular cum†=yes (%) 46 (59.0) 75 (72.8) 0.072

Serositis cum†=yes (%) 11 (14.1) 23 (22.8) 0.203

Neuropsychiatric cum†=yes (%) 1 (1.3) 17 (17.2) 0.001*

Fibromyalgia=diagnosis (%) 4 (5.3) 26 (26.3) 0.001*

GC=yes (%) 30 (37.0) 67 (58.8) 0.004*

HCQ=yes (%) 67 (82.7) 88 (77.2) 0.446

IS=yes (%) 36 (44.4) 40 (35.4) 0.261

Biologic=yes (%) 7 (8.6) 17 (15.0) 0.265

PCS (mean (SD)) 54.51 (6.38) 43.37 (10.71) <0.001*

MCS (mean (SD)) 52.57 (8.04) 40.17 (10.32) <0.001*

SLAQ (mean (SD)) 3.90 (3.07) 12.61 (6.43) <0.001*

FACIT (mean (SD)) 47.60 (4.91) 32.69 (9.84) <0.001*

LIT (mean (SD)) 5.90 (4.39) 38.16 (17.61) <0.001*

Demographic, clinical, treatment-related and patient-reported outcome (PRO) characteristics are presented for patients in the low symptom burden 
(LSB) and high symptom burden (HSB) clusters. Categorical variables are expressed as n (%) and continuous variables as mean (standard deviation). 
Between-group comparisons were performed using chi-squared or Fisher’s exact test for categorical variables and independent-samples t-tests for 
continuous variables.
*Statistically significant p-values (p<0.05).
†Cumulative organ involvement during the disease course.
FACIT, Functional Assessment of Chronic Illness Therapy; GC, glucocorticoid; HCQ, hydroxychloroquine; IS, immunosuppressive; LIT, Lupus Impact 
Tracker; MCS, mental component summary; PCS, physical component summary; SLAQ, Systemic Lupus Activity Questionnaire; SLICC-DI, SLICC-
Damage Index.
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mental health, confirming that the relationship between 
HRQoL and disease activity measures is controversial.

In a recent study by Touma et al, in a large cohort of 
SLE patients, four different clusters were identified 
starting from signs and symptoms of disease activity (very 
mild, mild, moderate and severe). PROs across the clus-
ters showed some differences for fatigue and anxiety/
depression only between the ‘extreme’ clusters (very mild 
and severe), while patients in the ‘intermediate’ clusters 
(mild and moderate) did not present significant differ-
ences in HRQoL.27

More recently, among patients attending the Toronto 
Lupus Clinic, Gupta et al described three distinct clusters 
based on patient-reported symptoms (perceived cogni-
tive deficits, anxiety, depression, fatigue, HRQoL); The 
three clusters presented a growing symptom burden 
(mild, moderate and severe) but symptom severity did 
not correlate with disease activity.28

Margiotta et al performed a study in two Italian cohorts 
of SLE patients, identifying three clusters based on 
HRQoL, fatigue, pain and depression: one was charac-
terised by good physical and mental HRQoL, low fatigue 
and depression; one presented reduced mental but 
preserved physical HRQoL and the last one was charac-
terised by reduced both mental and physical HRQoL, 
with particularly high levels of bodily pain and a higher 
prevalence of fibromyalgia. Interestingly, SLEDAI scores 
did not differ significantly among these three clusters, but 
patients in the third cluster presented a lower prevalence 
of prolonged remission.29

In our cohort of remitted patients, we were able to iden-
tify only two subgroups of patients that differ markedly in 
all the aspects of HRQoL considered, both mental and 
physical, suggesting that among patients who perceive 
their HRQoL and health status as poor, all aspects are 
affected equally. Moreover, patients in the HSB cluster 
presented higher SLAQ scores compared with those in 
the LSB cluster, indicating that a poorer HRQoL is accom-
panied by a tendency to overestimate disease activity by 
the patients, potentially leading to a patient-physician 

discordance in the evaluation of disease status and patient 
dissatisfaction.30

In a large study among patients with primary Sjögren’s 
syndrome, patient-reported symptoms were used to iden-
tify four subgroups of patients which also presented 
distinct clinical and biological profiles, suggesting that 
these are true endotypes, and these patients are likely to 
differ in their response to targeted therapies.31 So, we can 
speculate that different PROs-based phenotypes among 
SLE patients too may identify two different ‘pathobiolog-
ical’ endotypes of remission in SLE.

The complexity and heterogeneity of SLE has led to 
diverse proposed approaches to identify phenotypes of 
SLE manifestations.28 Among these ones, Pisetsky et al32 
proposed a model according to which SLE manifestations 
may be divided into two categories: Type 1 SLE includes 
the classical symptoms of ‘active inflammatory’ disease, 
while type 2 SLE includes symptoms such as fatigue, wide-
spread body pain, depression, anxiety, cognitive dysfunc-
tion and sleep disturbance that are often unrelated to 
periods of disease activity as conventionally defined and 
do not respond to therapy with GC and immunosuppres-
sants. Therefore, a better understanding of the underlying 
mechanisms of type 2 SLE is needed, and it may be diffi-
cult to clearly distinguish between type 2 lupus and lupus 
in remission with dominant symptoms of fibromyalgia.

Our findings regarding predictors of cluster member-
ship provide further insights into factors influencing 
HRQoL in SLE remission. A comorbid fibromyalgia 
and ongoing GC treatment emerged as significant and 
independent predictors of belonging to the HSB cluster, 
indicating their potential role in exacerbating symptom 
burden and impacting HRQoL outcomes.

It is well-known from the literature that fibromyalgia is 
one of the main determinants of poor HRQoL in SLE.13 33 
Actually, the persistence of symptoms like pain and fatigue, 
even in a condition of remission, represents an important 
unmet need in the management of SLE from the patient 
perspective,34 35 and these symptoms are reported as the 
most burdensome symptoms for patients, impairing their 

Table 2  Logistic regression model predicting high symptom burden cluster membership

Variable OR CI_lower CI_upper P value

(Intercept) 0.996 0.231 4.333 0.996

Age at diagnosis 1.03 1.00 1.06 0.079

Fibromyalgia diagnosis (yes vs no) 7.27 2.27 29.15 0.002

Renal cumulative (yes vs no) 0.23 0.10 0.51 <0.001

NPSLE cumulative (yes vs no) 8.35 1.31 167.79 0.061

Glucocorticoid use (yes vs no) 3.05 1.43 6.77 0.005

Hydroxychloroquine use (yes vs no) 0.41 0.14 1.14 0.094

Logistic regression model showing the association between clinical and treatment-related variables and the likelihood of belonging to the high 
symptom burden cluster among patients with Systemic Lupus Erythematosus (SLE) in clinical remission. The model was selected using a stepwise 
AIC-based approach. 
 Odds ratios (OR), 95% confidence intervals (CI) and p-values are reported. Binary predictors coded as 0 = no and 1 = yes; odds ratios represent the 
odds of being in the high symptom burden cluster for “yes” vs “no” categories. 
NPSLE, neuropsychiatric SLE.
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ability to perform daily activities36 37; moreover, they are 
often the drivers for patients seeking medical help and 
using healthcare resources.31

It is interesting to underline that GC treatment, even at 
the low dosage allowed by the definition of remission, in 
our cohort predicts an HSB from the patient perspective. 
A growing attention in the literature38 and in the latest 
EULAR recommendations39 is given to the withdrawal of 
GC in patients with SLE, considering the importance of 
preventing GC-related damage accrual and comorbidi-
ties. Our results suggest that withdrawal GC is an element 
to be considered in the management of patients with 
SLE, also to improve patients’ HRQoL.

Cumulative renal involvement in our study was asso-
ciated with a higher likelihood of belonging to the LSB 
cluster, suggesting a potential protective effect on HRQoL. 
This observation aligns with existing evidence indicating 
that renal involvement tends to have a lesser impact on 
HRQoL compared with milder organ manifestations, as 
patients often do not perceive symptoms related to renal 
dysfunction.40 Notably, in our cohort, patients with past 
renal involvement also exhibited less frequent articular 
involvement, a manifestation commonly associated with 
worse HRQoL. This interplay between organ involvement 
and perceived quality of life warrants further investiga-
tion to clarify these associations.

Past NPSLE was more frequent in the HSB cluster, 
highlighting its role as a severe organ involvement and 
its potential to impact patients’ HRQoL, even many 
years after the acute manifestations. In our study, when 
analysing the entire cohort, patients with past NPSLE 
showed significantly lower MCS scores compared with 
those without NPSLE, while no significant differences 
were observed in other PROs. Supporting these findings, 
a large Chinese cohort study identified a link between a 
history of neuropsychiatric events and impaired general 
health subscale scores, with cognitive impairment specif-
ically associated with lower mental health subscale 
scores.41 Similarly, a study of SLE patients from a tertiary 
clinic in Leiden, referred for neuropsychiatric symptoms, 
reported significantly reduced mean MCS scores. Notably, 
improvements in HRQoL over time were observed only 
in patients whose neuropsychiatric symptoms were not 
related to SLE.42 Taken together, these findings align with 
our results, underscoring the enduring impact of NPSLE 
on mental health domains of HRQoL and the importance 
of addressing these issues even in remission.

The limitations of this study include: first, the relatively 
small sample size that limited the possibility of performing 
sub-analyses within each cluster or examining the impact 
of specific past disease manifestations, such as neuropsy-
chiatric involvement; second, the cross-sectional design 
of the study that precludes an evaluation of temporal 
changes and causality between factors influencing 
HRQoL; third, the study does not account for all potential 
variables that may affect HRQoL, including depression 
and anxiety symptoms at the moment of the evaluation, 
which are highly prevalent in this clinical population and 

can be associated with worse PROs. Future longitudinal 
studies are needed to investigate the dynamic changes in 
PROs over time, even among remitted patients, to better 
identify factors influencing HRQoL.

However, we believe that our study offers the oppor-
tunity to analyse an ideal population of SLE patients in 
remission and with low organ damage, through complete 
clinical and PRO data.

Overall, our findings confirm the importance of consid-
ering HRQoL as an independent disease outcome in 
SLE. In particular, this study underscores the importance 
of considering patient-reported symptoms-based strat-
ification, particularly during periods of remission, as a 
clinically meaningful approach for identifying different 
patients’ profiles and developing targeted interventions 
to optimise SLE outcomes from the patient perspective. 
However, further research is warranted to address the 
heterogeneity of patient experience and explore other 
stratification strategies and additional factors influencing 
HRQoL in SLE.

In conclusion, this study used cluster analysis to iden-
tify subgroups among SLE patients in remission based on 
PROs. Despite the uniform condition of remission, our 
findings identified two distinct HRQoL phenotypes: an 
HSB group and an LSB group, differing in fatigue, disease 
impact, physical and mental health, and self-perception 
of disease activity. This highlights the complexity of 
the relationship between HRQoL and disease activity. 
Recognising and addressing the heterogeneity in patient-
reported experiences is critical for optimising care and 
aligning treatment goals with patient priorities. Further 
research is warranted to refine PROs-based stratification 
strategies and explore additional determinants of HRQoL 
in SLE, paving the way for more personalised and effec-
tive management approaches.
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