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1. Introduction

The clinical presentation of systemic lupus erythematosus (SLE) is highly heteroge-
neous, ranging from mild disease limited to skin and joint involvement to life-threatening
conditions with renal impairment, severe cytopenias, central nervous system disease, and
thromboembolic events [1]. Despite significant advances in our understanding of the
pathophysiology and optimization of medical care, SLE populations still exhibit premature
mortality. Many patients with SLE experience poor health-related quality of life (HRQoL),
even after successful treatment in terms of clinical and laboratory parameters [2], as well
as severe disease flares with an increased risk of organ damage [3]. The development
of effective drugs for SLE—which can induce remission or lower disease activity—the
unanimous use of definitions of remission and low or high disease activity, flare, and
response to therapy, the identification of non-invasive biomarkers of disease activity and
long-term outcomes, and the implementation of the patient perspective as an integral part
of the clinical assessment constitute only a few of the many unmet needs in the field of SLE.

In this Special Issue hosted by the Journal of Clinical Medicine, we selected a series
of articles that highlight current and contribute new knowledge related to aspects such
as clinical heterogeneity, autoantibodies, and long-term outcomes in SLE. Several of the
contributions focus on patients’ perspectives and SLE patients’ unmet needs, for instance,
fatigue, poor HRQoL experience, and non-adherence to medications. In this Editorial,
we provide an overview of challenges and opportunities in the management of SLE, as
presented by authors who contributed to the collection, and we hope that this will prove
valuable both for clinicians and people living with SLE.

2. Clinical Heterogeneity

In a study by Jung and co-authors, hierarchical clustering was performed to gain
insights into the clinical heterogeneity of SLE [4]. Three distinct clusters of patients with
different manifestations and antibody profiles were identified among 389 patients through
the combination of laboratory test results at SLE onset and linear discriminant analysis, uti-
lized to construct prediction models. In a comprehensive review, Mahler et al. summarized
the history and future directions regarding anti-Ki/SL antibodies in SLE and Sjogren’s
syndrome, which were first described in 1981 [5].

Register data can be used to evaluate changes over time. Moreno-Torres et al. used the
Spanish national registry to evaluate trends in hospital admissions and causes of death from
the late 1990s until 2015 using ICD codes [6]. The authors concluded that the improved
control of SLE over the past two decades has led to a decrease in early admissions to hospital
and disease chronification. In line with data from other groups [7,8], cardiovascular disease,
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infections, malignancies, and thromboembolic events were among the most common causes
of death.

Similarly, ICD codes and reliable national patient register data were used during the
coronavirus disease 2019 (COVID-19) pandemic to improve our understanding and patient
care. In this Special Issue, Cordtz and colleagues demonstrated that Danish patients with
SLE were at an approximately threefold increased risk of hospitalization due to COVID-
19 compared with age- and sex-matched comparators from the general population [9].
Interestingly, no obvious impact of the use of glucocorticoids or hydroxychloroquine was
seen on the risk of hospitalization.

Diagnosis of autoimmune liver diseases (AILD) among individuals with an already
established diagnosis of SLE is challenging since liver enzyme test abnormalities and hyper-
gammaglobulinemia are common laboratory findings in SLE, and antinuclear antibodies
(ANA) constitute a prerequisite. Heijke et al. demonstrated why the autoimmune hepatitis
criteria [10] are less useful in SLE populations and why a liver biopsy should be performed
with the measurement of other AILD-associated autoantibodies [11].

3. Patient-Reported Experience

Several contributions in this Special Issue dealt with patient-reported outcome mea-
sures (PROMs), mainly PROMs capturing SLE patients” HRQoL.

Nguyen and colleagues reviewed the literature for the use of PROMs to assess HRQoL,
both in research settings and clinical practice, and described the characteristics of commonly
used PROMs [12]. The authors advocate that the increased use of PROMs may help alleviate
the discordance of health perception between patients and clinicians, which would be
especially useful for patient populations with a high comorbidity burden.

Lai et al. compared the well-established SLE disease activity index 2000 (SLEDAI-2K)
with the more recent SLE disease activity score (SLE-DAS) in terms of their correlation with
the Lupus Quality of Life questionnaire (LupusQoL) in Taiwanese SLE patients and found
that both activity indices perform fairly well in capturing SLE patients” health experience,
with no substantial differences [13].

Fatigue is a common and multifaceted phenomenon in SLE, oftentimes neglected
by clinicians. One of the reasons for this is due to the scarceness of interventions that
have shown effectiveness in improving fatigue. Kawka and colleagues reviewed the
literature to shed light on the impact, determinants, and management of fatigue in patients
with SLE [14]. Some pharmaceuticals have demonstrated ability to alleviate fatigue, as
has non-pharmacological management such as psychosocial interventions and lifestyle
improvements. The authors suggest that the management of fatigue in SLE should rely
on person-centered approaches and targeted interventions. Fatigue was also addressed
in a review by Dey et al., which demonstrated how fatigue is manifested and managed
in patients with SLE and rheumatoid arthritis (RA) [15]. While the two diseases differ in
terms of clinical manifestations, fatigue is commonly reported in both patient populations.
It is associated with pain, depression, and anxiety, and affects function, work capacity, and
quality of life. Comorbidities contribute to fatigue, further complicating its management.
Collectively, fatigue should be managed in a holistic manner, along with the management
of comorbidities and management of factors that augment its impact on patients’ lives.

As a tool to fight fatigue, a study from Sweden by Skoglund and colleagues revived an
old mechanism that has shown promise, namely the adrenal hormone dehydroepiandros-
terone (DHEA) [16]. The authors studied DHEA dosages in relation to SLE activity, glu-
cocorticoid use, concomitant immunosuppressants, and patient-reported pain, fatigue,
well-being, HRQoL, and functional disability. DHEA treatment was safe but did not alter
disease activity or organ damage progression over time. Some improvement was seen
regarding fatigue; however, this did not reach statistical significance. The authors neverthe-
less suggested that the determination of DHEA blood concentrations should be performed
prior to treatment commencement, along with the exclusion of comorbidities that may
require other therapeutic approaches.
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Undoubtedly, one of the major challenges in SLE management is posed by non-
adherence to therapy. Emamikia and colleagues interviewed patients with SLE from two
Swedish centers in a qualitative study aiming at identifying influenceable contributors to
non-adherence and suggesting interventions to alleviate this phenomenon [17]. The reasons
for non-adherence were complex and multifaceted, both intentional and unintentional,
related to the relationship between patients and caregivers, lack of information about the
disease and medications, and influence from family and friends. Increased communica-
tion between patients and caregivers, patient education, psychosocial support, and the
involvement of family members in the patients” journey through their disease were some
of the potential contributors that the authors suggested for the increased adherence of SLE
patients to their medications.

Anxiety and depression are major concerns in patients with SLE. Nikoloudaki et al.
examined longitudinal trends in anxiety, depression, and SLE activity and showed that a
high mental disease burden persists despite disease control in some patients [18]. Based
on these findings, the authors suggested that socioeconomic facets should be a part of
comprehensive patient evaluations. Importantly, and to make the connection with the
study by Emamikia et al. [17], anxiety and depression were associated with non-adherence
to medications.

4. Long-Term Outcomes

Longitudinal follow-up of patients with SLE using validated tools to assess disease
activity and organ damage is crucial for understanding the true nature and burden of
the disease. Gerosa et al. reported data from the Milan SLE consortium cohort (SMiLE)
with an impressively long follow-up and data on the attainment of remission and lupus
low-disease-activity state (LLDAS) [19]. In line with observations of other groups [20], the
authors demonstrated that the attainment of remission or LLDAS was associated with less
organ damage. Furthermore, this study showed that patients with a longer distance from
disease onset are at a higher risk of developing disease flares, which in turn constitutes a
risk factor for late damage accrual.

The potential genetic background underlying damage development in distinct or-
gan domains was the focus of a study by Ceccarelli and colleagues [21]. The authors
provided new insights into the genetic susceptibility for damage accrual in the renal and
neuropsychiatric domains in particular, based on gene polymorphisms.

In a systematic literature review, Reppe Moe et al. compiled data on mortality, end-
stage kidney disease (ESKD), and cancer from population-based studies, and found that
cardiovascular disease was the most frequent cause of death over 15 years of follow-
up. Moreover, 5-11% of patients developed ESKD, and no evidence for increased cancer
incidence was found [22].

Last but not least, Suzon et al. summarized long-term population-based data in Afro-
descendant patients with lupus nephritis (LN) from Martinique [23]. The main purpose of
this study was to determine the rates of ESKD and mortality in an Afro-descendant LN
population with a generally high income as well as easy and free access to healthcare. Unlike
the stale notion that patients of African descent overall have worse ESKD and mortality
rates compared to Caucasians, this study reported overall favorable rates, comparable to
those seen in Caucasians, estimated at 21.3% for ESKD and 7.9% for mortality at 20 years of
follow-up. These results underscore the importance of optimizing modifiable contributors
to poor outcomes, especially socioeconomic factors.

5. Perspective

Herein, we present a rich collection of important contributions by esteemed colleagues
in the field of SLE and autoimmunity, ranging from disease classification and genetic sus-
ceptibility to disease evolution to facilitators towards improved long-term outcomes and
patient-reported health experience. We firmly believe that this article collection contributes
to novel knowledge and substantiates older, well-established notions, all presented in a



J. Clin. Med. 2022, 11, 6869 40f5

manner that provides direct clinical implications and emphasizes the importance of incor-
porating the patient perspective in a holistic, patient-centered, and tailored management of
people living with SLE.

The articles of this Special Issue will also be made available in the form of an electronic
book. We would like to express our gratitude to all colleagues who contributed works to
this Special Issue and look forward to seeing the findings reported herein being discussed
and implemented in clinical practice, making an impact and ultimately a difference in SLE
patients’ lives.

Author Contributions: C.S. and I.P. made a substantial, direct, and intellectual contribution to the
work, and approved it for publication. All authors have read and agreed to the published version of
the manuscript.

Funding: This work was supported by grants from the Swedish Rheumatism Association (R-969696;
R-939149), King Gustaf V’s 80-year Foundation (FAI-2020-0741; FAI-2020-0663), King Gustaf V
and Queen Victoria’s Freemasons foundation (2021-22), Swedish Society of Medicine (SLS-974449),
Nyckelfonden (OLL-974804); Professor Nanna Svartz Foundation (2020-00368), Ulla and Roland
Gustafsson Foundation (2021-26), Region Stockholm (FoUI-955483), and Karolinska Institutet.

Conflicts of Interest: C.S. declares no conflict of interest related to this work. IP. has received
research funding and/or honoraria from Amgen, AstraZeneca, Aurinia Pharmaceuticals, Elli Lilly and
Company, Gilead Sciences, GlaxoSmithKline, Janssen Pharmaceuticals, Novartis and F. Hoffmann-La
Roche AG. The funders had no role in the design of the study, the analyses or interpretation of data,
or the writing of the manuscript.

References

1.

10.

11.

12.

13.

Kaul, A.; Gordon, C.; Crow, M.K,; Touma, Z.; Urowitz, M.B.; van Vollenhoven, R.; Ruiz-Irastorza, G.; Hughes, G. Systemic lupus
erythematosus. Nat. Rev. Dis. Prim. 2016, 2, 16039. [CrossRef] [PubMed]

Gomez, A.; Qiu, V,; Cederlund, A.; Borg, A.; Lindblom, J.; Emamikia, S.; Enman, Y.; Lampa, J.; Parodis, I. Adverse Health-Related
Quality of Life Outcome Despite Adequate Clinical Response to Treatment in Systemic Lupus Erythematosus. Front. Med. 2021,
8, 651249. [CrossRef] [PubMed]

Bjork, M.; Dahlstrom, O.; Wetters, J.; Sjowall, C. Quality of life and acquired organ damage are intimately related to activity
limitations in patients with systemic lupus erythematosus. BMC Musculoskelet. Disord. 2015, 16, 188. [CrossRef] [PubMed]
Jung, J.-Y.; Lee, H.-Y;; Lee, E.; Kim, H.-A.; Yoon, D.; Suh, C.-H. Three Clinical Clusters Identified through Hierarchical Cluster
Analysis Using Initial Laboratory Findings in Korean Patients with Systemic Lupus Erythematosus. J. Clin. Med. 2022, 11, 2406.
[CrossRef]

Mahler, M.; Bentow, C.; Aure, M.-A.; Fritzler, M.].; Satoh, M. Significance of Autoantibodies to Ki/SL as Biomarkers for Systemic
Lupus Erythematosus and Sicca Syndrome. J. Clin. Med. 2022, 11, 3529. [CrossRef]

Moreno-Torres, V.; Tarin, C.; Ruiz-Irastorza, G.; Castejon, R.; Gutiérrez-Rojas, A Royuela, A.; Duran-del Campo, P.; Mellor-Pita,
S.; Tutor, P; Rosado, S.; et al. Trends in Hospital Admissions and Death Causes in Patients with Systemic Lupus Erythematosus:
Spanish National Registry. J. Clin. Med. 2021, 10, 5749. [CrossRef]

Chambers, S.A.; Allen, E.; Rahman, A.; Isenberg, D. Damage and mortality in a group of British patients with systemic lupus
erythematosus followed up for over 10 years. Rheumatology 2009, 48, 673-675. [CrossRef]

Frodlund, M.; Reid, S.; Wetterd, J.; Dahlstrom, O.; Sjowall, C.; Leonard, D. The majority of Swedish systemic lupus erythematosus
patients are still affected by irreversible organ impairment: Factors related to damage accrual in two regional cohorts. Lupus 2019,
28, 1261-1272. [CrossRef]

Cordtz, R.; Kristensen, S.; Dalgaard, L.P.H.; Westermann, R.; Duch, K.; Lindhardsen, J.; Torp-Pedersen, C.; Dreyer, L. Incidence of
COVID-19 Hospitalisation in Patients with Systemic Lupus Erythematosus: A Nationwide Cohort Study from Denmark. J. Clin.
Med. 2021, 10, 3842. [CrossRef]

Hennes, E.M.; Zeniya, M.; Czaja, A.J.; Parés, A.; Dalekos, G.N.; Krawitt, E.L.; Bittencourt, P.L.; Porta, G.; Boberg, K.M.; Hofer,
H.; et al. Simplified criteria for the diagnosis of autoimmune hepatitis. Hepatology 2008, 48, 169-176. [CrossRef]

Heijke, R.; Ahmad, A.; Frodlund, M.; Wirestam, L.; Dahlstrom, O.; Dahle, C.; Kechagias, S.; Sjowall, C. Usefulness of Clinical
and Laboratory Criteria for Diagnosing Autoimmune Liver Disease among Patients with Systemic Lupus Erythematosus: An
Observational Study. J. Clin. Med. 2021, 10, 3820. [CrossRef]

Nguyen, M.H.; Huang, EE; O'Neill, S.G. Patient-Reported Outcomes for Quality of Life in SLE: Essential in Clinical Trials and
Ready for Routine Care. J. Clin. Med. 2021, 10, 3754. [CrossRef]

Lai, N.-S.; Lu, M.-C.; Chang, H.-H.; Lo, H.-C.; Hsu, C.-W.; Huang, K.-Y.; Tung, C.-H.; Hsu, B.-B.; Wu, C.-H.; Koo, M. A
Comparison of the Correlation of Systemic Lupus Erythematosus Disease Activity Index 2000 (SLEDAI-2K) and Systemic Lupus
Erythematosus Disease Activity Score (SLE-DAS) with Health-Related Quality of Life. J. Clin. Med. 2021, 10, 2137. [CrossRef]


http://doi.org/10.1038/nrdp.2016.39
http://www.ncbi.nlm.nih.gov/pubmed/27306639
http://doi.org/10.3389/fmed.2021.651249
http://www.ncbi.nlm.nih.gov/pubmed/33937290
http://doi.org/10.1186/s12891-015-0621-3
http://www.ncbi.nlm.nih.gov/pubmed/26264937
http://doi.org/10.3390/jcm11092406
http://doi.org/10.3390/jcm11123529
http://doi.org/10.3390/jcm10245749
http://doi.org/10.1093/rheumatology/kep062
http://doi.org/10.1177/0961203319860198
http://doi.org/10.3390/jcm10173842
http://doi.org/10.1002/hep.22322
http://doi.org/10.3390/jcm10173820
http://doi.org/10.3390/jcm10163754
http://doi.org/10.3390/jcm10102137

J. Clin. Med. 2022, 11, 6869 50f5

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Kawka, L.; Schlencker, A.; Mertz, P.; Martin, T.; Arnaud, L. Fatigue in Systemic Lupus Erythematosus: An Update on Its Impact,
Determinants and Therapeutic Management. J. Clin. Med. 2021, 10, 3996. [CrossRef]

Dey, M.; Parodis, I.; Nikiphorou, E. Fatigue in Systemic Lupus Erythematosus and Rheumatoid Arthritis: A Comparison of
Mechanisms, Measures and Management. J. Clin. Med. 2021, 10, 3566. [CrossRef]

Skoglund, O.; Walhelm, T.; Thyberg, 1.; Eriksson, P; Sjowall, C. Fighting Fatigue in Systemic Lupus Erythematosus: Experience of
Dehydroepiandrosterone on Clinical Parameters and Patient-Reported Outcomes. J. Clin. Med. 2022, 11, 5300. [CrossRef]
Emamikia, S.; Gentline, C.; Enman, Y.; Parodis, I. How Can We Enhance Adherence to Medications in Patients with Systemic
Lupus Erythematosus? Results from a Qualitative Study. J. Clin. Med. 2022, 11, 1857. [CrossRef]

Nikoloudaki, M.; Repa, A.; Pitsigavdaki, S.; Molla Ismail Sali, A.; Sidiropoulos, P; Lionis, C.; Bertsias, G. Persistence of Depression
and Anxiety despite Short-Term Disease Activity Improvement in Patients with Systemic Lupus Erythematosus: A Single-Centre,
Prospective Study. J. Clin. Med. 2022, 11, 4316. [CrossRef]

Gerosa, M.; Beretta, L.; Ramirez, G.A.; Bozzolo, E.; Cornalba, M.; Bellocchi, C.; Argolini, L.M.; Moroni, L.; Farina, N.; Segatto,
G.; et al. Long-Term Clinical Outcome in Systemic Lupus Erythematosus Patients Followed for More Than 20 Years: The Milan
Systemic Lupus Erythematosus Consortium (SMiLE) Cohort. J. Clin. Med. 2022, 11, 3587. [CrossRef]

Ugarte-Gil, M.E,; Hanly, J.; Urowitz, M.; Gordon, C.; Bae, S.C.; Romero-Diaz, J.; Sanchez-Guerrero, J.; Bernatsky, S.; Clarke,
A.E.; Wallace, D.J.; et al. Remission and low disease activity (LDA) prevent damage accrual in patients with systemic lupus
erythematosus: Results from the Systemic Lupus International Collaborating Clinics (SLICC) inception cohort. Ann. Rheum. Dis.
2022, 81, 1541-1548. [CrossRef]

Ceccarelli, F; Olivieri, G.; Pirone, C.; Ciccacci, C.; Picciariello, L.; Natalucci, F.; Perricone, C.; Spinelli, ER.; Alessandri, C.; Borgiani,
P; et al. The Impacts of the Clinical and Genetic Factors on Chronic Damage in Caucasian Systemic Lupus Erythematosus
Patients. J. Clin. Med. 2022, 11, 3368. [CrossRef] [PubMed]

Reppe Moe, S.; Haukeland, H.; Molberg, &.; Lerang, K. Long-Term Outcome in Systemic Lupus Erythematosus; Knowledge from
Population-Based Cohorts. . Clin. Med. 2021, 10, 4306. [CrossRef] [PubMed]

Suzon, B.; Louis-Sidney, F.; Aglaé, C.; Henry, K.; Bagoée, C.; Wolff, S.; Moinet, F; Emal-Aglaé, V.; Polomat, K.; DeBandt, M.; et al.
Good Long-Term Prognosis of Lupus Nephritis in the High-Income Afro-Caribbean Population of Martinique with Free Access
to Healthcare. . Clin. Med. 2022, 11, 4860. [CrossRef] [PubMed]


http://doi.org/10.3390/jcm10173996
http://doi.org/10.3390/jcm10163566
http://doi.org/10.3390/jcm11185300
http://doi.org/10.3390/jcm11071857
http://doi.org/10.3390/jcm11154316
http://doi.org/10.3390/jcm11133587
http://doi.org/10.1136/ard-2022-222487
http://doi.org/10.3390/jcm11123368
http://www.ncbi.nlm.nih.gov/pubmed/35743441
http://doi.org/10.3390/jcm10194306
http://www.ncbi.nlm.nih.gov/pubmed/34640322
http://doi.org/10.3390/jcm11164860
http://www.ncbi.nlm.nih.gov/pubmed/36013099

	Introduction 
	Clinical Heterogeneity 
	Patient-Reported Experience 
	Long-Term Outcomes 
	Perspective 
	References

