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Abstract. Systemic lupus erythematosus (SLE) is a chronic autoimmune disorder with diverse
manifestations, from mild to severe complications. The rising prevalence of autoimmune
diseases, including SLE, is linked to factors like obesity, affecting about 30-40% of SLE patients.
Obesity's impact on SLE pathogenesis involves adipose tissue's pro-inflammatory role,
contributing to a low-grade inflammatory state and comorbidities. Studies indicate a potential
link between Western diet, dysbiosis, and autoimmune diseases, though the relationship with
SLE remains unclear. Despite associations with renal dysfunction, atherosclerosis, and decreased
physical activity in SLE patients, scientific evidence on obesity's effects on SLE risk is limited. The
aim of the study is to investigate the relationship between systemic lupus erythematosus (SLE)
and nutritional status, particularly focusing on the impact of obesity. Four databases (PubMed,
ScienceDirect, Concensus, and SciSPace) were searched. Peer-reviewed papers published in
English between 2013 and 2023 were reviewed and analyzed. Search terms were selected using
PECO-S criteria: population (SLE patients with overweight and obesity or not), exposure
(Overweight and obesity), comparison (Adults with SLE and adequate Body Mass Index),
outcome (Disease activity, remission, inflammatory markers). A total of 18 studies were analyzed.
We found eighteen relevant articles that addressed some factors that could be linked to the
increase of the SLE for obese patients, such as: nutritional habits, medication, lipid profile, risk of
cardiovascular disease, juvenile obesity and inflammatory profile. From the few studies
published to date, the relationship between obesity and SLE is inconclusive Further studies will
be necessary for a better understanding of this relationship.

Keywords. systemic lupus erythematosus; obesity; nutritional status; juvenile obesity,
cardiovascular disease.

1. Introduction

Systemic lupus erythematosus (SLE) is a chronic
autoimmune disorder characterized by multisystem
organ involvement, ranging from relatively mild
manifestations (skin rash or non-erosive arthritis) to
severe or life-threatening complications, such as
lupus nephritis, neuropsychiatric disorders, cardiac
involvement, and a wide profile of autoantibodies
(1). The relationship between nutrition statusand
immunity has been well established. For example,
undernutrition is related to immunosuppression and
an increase in infection susceptibility, whereas over
nutrition and/or overeating are linked to low-grade
chronic inflammation, which raises the risk and
impacts the  prognosis of  autoimmune,

cardiovascular, and metabolic diseases(2) .

In recent years, the number of cases of autoimmune
diseases, as SLE, has been increasing and factors such
as obesity have been discussed as responsible for this
growth (3,4). According to World Health
Organization (WHO), approximately 35% of the
world population is estimated to be overweight
(Body Mass Index, BMI 25-30 kg/m2) or obese (BMI
> 30 kg/m2) (5). The prevalence of obesity among
patients with SLE is high, at approximately 30-40%
(6,7). Prospective cohort studies have identified
associations between obesity and increased risk of
other autoimmune diseases, such as rheumatoid
arthritis,(8,9) psoriatic arthritis,(10,11) and type 1
diabetes (12,13).



Since the discovery of the remarkable properties of
adipose tissue, the impact of obesity on the
pathogenesis of SLE and disease activity has
attracted a lot of attention. The white adipose tissue
(WAT) has been studied as an essential endocrine
organ, secreting a wide variety of soluble mediators
termed “adipocytes” or “adipocytokines”. By their
pro-inflammatory action, these molecules contribute
to the so-called “low-grade inflammatory state” in
obese subjects, resulting in a cluster of comorbidities
such as metabolic syndrome, diabetes, or
cardiovascular complications (14), what makes it
seems to be part in the interactions between adipose
tissue and the immune system.

Recent studies also suggest that Western diet may
cause dysbiosis, an alteration of intestinal
microbiome. This modification induces profound
modulation of extra intestinal immune responses,
including Th17/Treg imbalance. It is not yet clear if
dysbiosis contributes to or is a consequence of
autoimmune diseases. (15). On the other hand, some
studies report an association between vitamin D
deficiency and the development of autoimmune
diseases, although these observations are still
controversial (16,17). Despite the growing interest
in autoimmune diseases, scientific evidence on the
effects of obesity risk on Systemic lupus
erythematosus is still scarce.

In relation to the signs, symptoms, and complications
of SLE, prior research has also shown that obesity is
associated with an increased risk of renal
impairment, an increased burden of atherosclerosis,
and a decrease in physical activity in SLE patients
(18).

Despite the known connection between nutritional
status and immunity, studies regarding this
relationship are inconclusive, calling out for
scientific evidence discussing this relation. To fill this
gap, we conducted a Systematic Review (SR) to
evaluate the relationship between obesity and SLE.

2. Methods

Researchers conducted a SR of studies on the effects
of obesity in people with Systemic Lupus
Erythematosus. The search syntax was formulated
utilizing primary search terms sourced from
PubMed's Medical Subject Headings (MeSH). These
main search terms were meticulously chosen in
accordance with the PECO-S search strategy,
delineating criteria for population, exposure,
comparison, outcome, and study design (Morgan et
al, 2018). The guiding question of the current study
was developed using the PECO-S technique. The
following components were corresponding to each
PECOS domain:

Table 1 - The eligibility criteria based on PECO-S
components.

Description Abbreviation Elements

Population P SLE patients with

overweight and
obesity or not

Overweight and

Exposure E .

P obesity
Comparator/ Adults with SLE
contfol C and adequate

(BMI)

Disease activity,

remission,
Outcomes 0] . 1551

inflammatory

markers

Observational
Study S studies (cross-

sectional, cohort,
and case-control)

Abbreviations: 2 SLE- Systemic lupus erythematosus, b

BMI- Body mass index .

The PECOS strategy results the follow question,

which guide the search of the systematic review: “In

adults with SLE, what is the impact of overweight and
obesity to the signs, symptoms and complications
compared to eutrophic adults with SLE?"

2.1 Search strategy

The PubMed and Science Direct Library databases

were searched for published studies with limit

regarding of year of publication (10 years) and no
restriction regarding gender, age, and ethnicity, and
although all papers were published in the English
language, no restrictions was placed based on
languages. The Boolean connector “and” was used in
the combination of the Medical Subject Heading
(MeSH) terms: Systemic lupus erythematosus and
obesity.

To effectively examine the hypothesis regarding the
relationship between nutritional status and SLE, we
employed the Consensus artificial intelligence
platform (Consensus.ai), which utilizes advanced
natural language processing algorithms. The search
for the hypothesis through this platform yielded
three papers that addressed the aim of this research.

In this study, we leveraged the capabilities of the
SciSpace platform to enhance our data research
efforts. SciSpace is an advanced data analytics tool
specifically tailored for scientific research. It offers a
robust environment for data visualization and
search. By utilizing SciSpace, we were able to
efficiently search, and access studies related to the
focus of this review. With this artificial intelligence
tool, we identified 3 articles addressing the guiding
question.

After the search, all titles and abstracts of the

selected papers were analyzed to verify whether

they met the inclusion criteria: This study includes

observational studies (cross-sectional, cohort,)
published until April 2023. The evaluation of the
eligibility criteria was performed independently by



the authors.

To ensure the quality, the Preferred Reporting Items
for Systematic Review and Meta-analysis Protocol
(PRISMA -P) was used (19).

By conducting a systematic literature review, we
extracted 18  articles regarding clinical,
experimental, and pathophysiological data on the
relationship between obesity and systemic lupus
erythematosus.

65 non dupiicated
Identification nnut:::zma.
) 21 papers met the “';"'“
Screening achuicochetnn | RN 1 e ot
the first screening 38 off topic

Figure 1 - Flow diagram of study selection process.

3. Results

The search strategy yielded 65 non-duplicate papers,
with the vast majority being found through Science
Direct (42 articles). In the end, 18 articles from
original studies were included in the review. The
complete study selection process is described in
Figure 1. The studies were conducted in different
countries around the world, with the majority being
North American (7 studies), 4 Brazilian, 3 European,
2 Egyptian, 1 Taiwanese and 1 Israeli.

Nine studies characterized the SLE patients, the
prevalence and/or associated factors (18,20-28).
Two other studies evaluated how the obesity
influences medical drug intake (29,30). Tthere are
two studies that evaluate the influence of diet on the
disease (31,32). The impact of bariatric surgery on
SLE patients has been evaluated by two studies.
(33,34) and other two studies evaluated
physiological disturbances by the weight and SLE
(35,36).

Some results suggest that obesity may cause some
adverse effects (18,20,23-26,28), even though there
was a weak association. Although no association was
found for some outcomes, or obesity was suggested
as a protective factor for people with reported lupus
(21,22). Two studies suggest that total body fat mass
may contribute to increased levels of a pro-
inflammatory cytokine(27,29), while one study
suggest that obese lupus patients require caution in
managing hydroxychloroquine doses (30). The
results of three studies suggest that diet weight gain
(whether or not part of an intervention plan) may
contribute to accelerate the onset of SLE or improve
the lipid or inflammatory profile. (31,32,35).

Two studies aimed to determine the results of
bariatric surgery in patients with systemic lupus
erythematosus, suggest a positive correlation
between the effects of bariatric surgery and

improvement in the clinical condition of patients
with SLE (33,34). And other outcome studies suggest
an apparently paradoxical effect of BMI on the
development of subclinical atherosclerosis in SLE
(36).

4. Discussion

The aim of this study was to assess whether
nutritional status, specifically overweight and
obesity, is related to the development and
progression of SLE. In this study, we found limited
research investigating this relationship, despite the
hypothesis that the increasing incidence of both
obesity and immune-mediated diseases in
industrialized countries strongly suggests the
involvement of the former in the rise of autoimmune
conditions (35).

A few studies demonstrate this association, however,
once a patient has SLE, weight management proves
beneficial for the treatment and control of the
disease. The association between obesity and
autoimmunity is generally recognized for different
entities and may suggest a more general concept, as
well as synergism effects in the pathology of
inflammatory, immune-mediated diseases.(32). For
some regions, as in Malta, the general population
(58.6%) were overweight or obese, the prevalence
among SLE patients was 60.8% (BMI >25kg/m2),
slightly higher than the percentage of overweight
and obese individuals (20). Also, a study conducted
by Borges etal. 2012, observed excess weight among
63.0% of the Brazilian SLE patients (7).

In the early 1950s, at the dawn of treatment for SLE,
the 5-year survival rate was only 50% [109];
however, systemic glucocorticoids combined with
hydroxychloroquine and immunosuppressive drugs
such as mycophenolate mofetil, cyclophosphamide,
and calcineurin inhibitors have dramatically
improved the 10-year survival rate to more than
95%. Nevertheless, even today the risk of death in
patients with SLE is approximately three times
higher than in the general population of a
comparable age group, with an exceptionally high
risk of death posed by cardiovascular disease,
infection, and kidney disease (37).

Corticosteroids are associated with weight gain due
to increased appetite and fluid retention and cause a
redistribution of fat deposition. The study conducted
in Malta suggest a higher prevalence of overweight
or obese individuals among those with SLE
compared to the general population. It could be
attributed to the effect of oral glucocorticoids, which
were reported by 45.8% of patients in the study(20).

Hydroxychloroquine (HCQ) as Glucorticoids are
widely used drugs in lupus treatment, and HCQ is
recommended to all SLE patients without
contraindications (38,39). However, HCQ long-term
use was reported as a predictor of retinopathy. The
Studie (30), observed that obese lupus patients
requires caution on the dose based on real weight
management to avoid toxicity.



Cardiovascular disease (CVD) has a major impact on
morbidity and mortality in systemic lupus
erythematosus  (SLE). Findings suggest the
prevalence of subclinical CVD (measured as
atherosclerotic plaques and carotid arterial wall
thickening) in SLE patients and the potential
associations with traditional and non-traditional CV
risk factors through the worst carotid parameters,
high cIMT and high plaque number, observed in
overweight patients (36).

Not only the obesity, but the juvenile obesity, may
affect the health-related quality of life in juvenile-
onset (HRQOL) systemic lupus erythematosus.
Obesity causes some Detrimental effects on many
aspects of HRQOL in jSLE, particularly impairing
physical functioning (18). Even that, juvenile obesity
may increase the risk of the disease, it is plausible
that body weight and change in body weight early in
life may also relate to risks of SLE. Linear growth
during childhood may also be important as a
polygenic risk score for SLE is also associated with
adult height in the UK biobank (40). Results suggest
that childhood BMI and height are positively
associated with adult SLE risks(25) ,and obesity
earlier in life, at age 18, was associated with a more
than doubling in risk of SLE (23). Those results
support the hypothesis that early life exposures are
important in SLE aetiology. Otherwise, was observed
an 85% significantly increased risk of SLE among
obese compared to normal BMI women in the more
recent NHSII cohort, but no association was observed
in the earlier NHS cohort, then suggest that secular
trends in obesity may account for the differences
between the two birth cohorts (24).

Furtheremore, the diet also warrants close attention.
At present, awareness is growing that a high-fat diet
and obesity may affect the course of autoimmune
disease. The link between diet and the risk of
developing autoimmune disorders was proposed
half a century ago(8) .In the last two decades, much
research has been undertaken with the aim of
clarifying the relationships among diet, SLE
development, and disease activity (41). Were
revealed inadequate nutrient intake and high
percentage of overweight and obesity among SLE
patients with excessive consumption of lipids and
low intake of fibers (26). An high energy, sugar, and
fat level diet-induced weight gain is associated with
the increased production of ANA and neutrophil-
derived ROS, which may contribute to accelerate the
SLE onset(35). There is also the hypothesis that a
lack of fiber, as typically found in Western type diets,
may contributes to lupus pathogenesis and a possible
association between obesity, intestinal leakage, and
systemic inflammation. Not only the diet but an
intervation plan, must be focused on the treatment, a
study on obese women with SLE, resulted that by
adding a 12-week regimen of laser acupuncture
therapy to Pilates exercise program and a low-calorie
diet protocol, can significantly improve the lipid
profiles of women with SLE (31).

As an effective treatment to obesity, Bariatric

surgery has been shown as safe with minimal risk of
complications choice (42,43). A review of the
literature by Gallo et al. 2018, found that weight loss
as a result of bariatric surgery in persons with
rheumatic diseases was associated with a reduction
of serum inflammatory markers, reduced disease
activity, and a reduction in the use of steroids and
immunosuppresant drugs (44). The results are
generally consistent with the prior studies, reporting
lower rheumatic disease activity and fewer disease-
related complications after bariatric surgery.(33).
Although the benefits are clear, the risk is higher than
average, and bariatric surgery in this patient
population should be approached with caution (34).

In addition, obesity-associated systemic
inflammation is characterized by increased
circulating proinflammatory cytokines, such as TNF-
a, IL-6, and IL-10, and activation of several kinases
that regulate inflammation (45,46). Obese SLE
patients shown higher serum TNF-a levels when
compared to non-obese SLE and healthy controls
(27). Therefore, it is possible that obesity contributes
to the development of atherosclerosis in SLE patients
through its effects on dyslipoproteinemia and TNF-a.
However, the exact mechanisms underlying this
relationship are not fully understood (29).

Otherwise, contrary to some prior findings, obesity
was found as a protective factor against lupus,
though this might be due to differences in study
populations or small sample size of people with self-
reported lupus (21), also a study based on the largest
Israeli HMO database, did not find association
between obesity and SLE (22).

5. Conclusion

It was possible to observe that there are few studies
that show a correlation between obesity and Lupus.
A greater number of studies are needed in order to
better understand the relationship between the
development of SLE and obesity. This review
presents some factors that may in some way be
linked to worsening in the clinical picture of obese
patients, such as: nutritional habits, medication, lipid
profile, risk of cardiovascular disease, habits in youth
and an increased inflammatory profile.

In the few studies on this topic, it becomes evident
how nutritional status and dietary intake have been
overlooked in the management of SLE. It is well
established that the primary approach to treating
this condition is pharmacological, given its high
complexity. However, the studies highlighted here
demonstrate that nutrition can and should be
integrated into the non-pharmacological adjunctive
therapy. This not only contributes to the restoration
of health but also enhances the overall well-being
and quality of life for the patient.
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