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Obesity is a well-recognised comorbidity in the context of rheumatic and musculoskeletal diseases
(RMDs), adversely affecting disease-related outcomes. Adipose tissue, through immunological mecha-
nisms, induces a low-grade inflammatory state; as a result, there has been growing interest in evaluat-
ing the potential role of antiobesity drugs in the management of RMDs. Although they were initially
approved for type 2 diabetes mellitus, obesity, and their cardiorenal associations, there is increasing
evidence that glucagon-like peptide-1 receptor agonists (GLP-1 RAs) in particular may exert immuno-
modulatory and anti-inflammatory effects in the setting of RMDs. In this viewpoint, we discuss cur-
rent data regarding the effects of GLP-1 RAs on several conditions, including osteoarthritis, systemic
lupus erythematosus, rheumatoid arthritis, fibromyalgia, and osteoporosis. We also highlight ongoing
studies, which appear to be promising. Furthermore, we propose that these drugs could be adminis-
tered to difficult-to-manage cases or in people at an increased risk of developing RMDs (like obese
psoriatic patients) or even as adjunctive therapy, considering also the cost barrier that exists in most
countries. Preliminary findings are encouraging; however, as most of the available evidence is limited
to a small sample size, large-scale randomised controlled trials are needed to evaluate also the long-
term safety of these drugs throughout the spectrum of rheumatic disorders.

OBESITY AND ANTIOBESITY DRUGS

Obesity is defined as excessive fat deposition in different
parts of the body or organs. Although it is classically defined as
a body mass index (BMI) >30 kg/m?, the term ‘clinical obesity’
was recently introduced. It refers to obesity-related organ or tis-
sue dysfunction, limitation of daily activities, and includes
assessment of body fat (where tools are available) or measure-
ment of other anthropometric characteristics (eg, waist circum-
ference) in addition to BMI [1,2].

For obesity management, in addition to a calorie-restricted
diet and regular physical activity, pharmacotherapy can be

added not only to achieve but also to maintain weight loss
[3].

There are 6 pharmaceutical agents currently available
and US Food and Drug Administration approved for weight
management, which act by decreasing appetite, enhancing
satiety, and delaying gastric emptying: semaglutide and lira-
glutide (glucagon-like peptide-1 receptor agonists [GLP-1
RAs]), orlistat (gastric and pancreatic lipase inhibitor),
phentermine-topiramate (norepinephrine agonist/y-aminobu-
tyric acid agonist and glutamate antagonist), naltrexone-
bupropion (opioid receptor antagonist/dopamine and nor-
epinephrine reuptake inhibitor), and recently, tirzepatide
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(gastric  inhibitory polypeptide/glucagon-like
[GLP-1] dual agonist) [4].

peptide-1

OBESITY IN RHEUMATIC AND
MUSCULOSKELETAL DISEASES

The spectrum of rheumatic and musculoskeletal diseases
(RMDs) includes inflammatory and crystal-induced arthritides,
connective tissue diseases (eg, systemic lupus erythematosus
[SLE]), degenerative joint diseases (eg, osteoarthritis [OA]), and
conditions related to bone metabolism (eg, osteoporosis) and
chronic pain (eg, fibromyalgia).

It has been demonstrated that there is a complex interplay
between obesity and RMDs, especially inflammatory arthritides.
Besides, obesity is one of the most common comorbidities in the
setting of psoriatic arthritis (PsA) and, to a lesser extent, in rheu-
matoid arthritis (RA) and axial spondyloarthritis (SpA) [5], with
the respective figures being about 40% for PsA and 10% to 15%
for RA, SpA and SLE [6,7]. It is also evident that obese people liv-
ing with inflammatory arthritis exhibit lower odds of achieving
or maintaining favourable therapeutic outcomes [8]. The reasons
behind this are not entirely clear. It was established that there is
an interaction between the immune system and the adipose tis-
sue. Visceral fat can produce proinflammatory cytokines (eg,
interleukin [IL]-17 and tumour necrosis factor [TNF]-a) and adi-
pokines (leptin, resistin, visfatin, and adiponectin) that have both
anti-inflammatory and proinflammatory properties [9]. There-
fore, adipose tissue is not an ‘innocent bystander’ but an immu-
nologically active player [10]. Hence, obesity is considered a
chronic low-grade inflammatory state.

WHAT IS THE POTENTIAL ROLE OF GLP-1 RAs IN
THE MANAGEMENT OF RMDs?

GLP-1 RAs demonstrate a wide range of benefits. Beyond their
importance in cardiorenal and metabolic outcomes, there is also
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growing evidence of their immunomodulatory and anti-inflamma-
tory effects in nonmetabolic diseases [11]. Repurposing of these
drugs, or at least their introduction as an add-on treatment in
RMDs, seems to be a likely scenario in the near future, delineating
the connection between different disciplines.

The risk of all-cause mortality and major adverse cardiovas-
cular events in patients with immune-mediated inflammatory
diseases and type 2 diabetes mellitus is lower with the adminis-
tration of GLP-1 RAs compared with dipeptidyl peptidase-4
inhibitor exposure, based on a recently published cohort study
[12]. An overview of the accumulating evidence, presented
below, of the potential benefit of GLP-1 RAs in RMDs is depicted
in the Figure and summarised in the Table.

OA

The negative impact of obesity (mechanical overload and
low-grade systemic inflammation) in OA is well established.
Although it is classified as a noninflammatory disorder, in the
early stages, inflammation of the synovium, mediated by cyto-
kines and prodegradative mediators, can occur [13].

There are studies that highlight the beneficial effects of
GLP-1 RAs in the management of OA. Immunohistochemistry
revealed that GLP-1 receptor protein is expressed in both the
synovial membrane and chondrocytes of human OA knee joints
[14]. Based on this evidence, the efficacy of liraglutide on pain
perception and inflammatory response in OA was assessed in
animal models. A significant dose-dependent increase in paw
withdrawal threshold was detected in OA mouse models that
received intra-articular injections of liraglutide compared with
saline-treated mice; the efficacy persisted until the end of the
experiment. Furthermore, it was observed that the IL-1p
—induced proinflammatory mediators were diminished, and
cartilage breakdown was prevented following liraglutide treat-
ment [14].

Pain management was also evaluated in the STEP (Semaglu-
tide Treatment Effect in People with Obesity) 9 trial, in which

Liraglutide
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Figure. Potential clinical benefits of glucagon-like peptide-1 receptor agonists (GLP-1 RAs) in autoimmune rheumatic diseases (ARDs) and ARD-
related conditions. CKD, chronic kidney disease; ILf, interleukin-#; MACE, major adverse cardiovascular event; MI, myocardial infarction; PINP, N-
terminal propeptide of type 1 procollagen. *Data were retrieved from abstracts.
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Table
Studies on antiobesity drugs in rheumatic diseases
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Study group Intervention

Study objective Main results

MIA OA mice model 1A liraglutide injections

Obese individuals (knee OA) Semaglutide 2.4 mg vs placebo group
Diabetic individuals with OA GLP-1 RA group vs control group

Overweight/obese individuals (knee Liraglutide 3 mg/d vs placebo group

0A)
SLE patients GLP-1 RAs
SLE nephritis patients GLP-1 RAs vs SGLT-2 inhibitors
RA patients GLP-1 RAs with/without JAK inhibitor

Fibromyalgia patients GLP-1 RAs users vs GLP-1 RAs naive

Anti-inflammatory and analgesic
effects of liraglutide

Percentage change in weight and
WOMAC score

Incidence of knee surgery

Decrease in pain-related behaviour

Weight and WOMAC score both
improved in the semaglutide group
Lower incidence of knee surgery in the
GLP-1 RA group

Efficacy and safety of liraglutide Weight loss, no difference in KOOS

Not associated with increased disease
flares

Lower risk of CKD, MI, and mortality in
GLP-1 RAs patients

Lower risk of acute coronary syn-
dromes, DVT, and overall arterial CV
events

Reduction of symptom burden

Outcomes of GLP1-RAs in SLE

Effect of GLP-1 RAs compared with
SGLT-2 inhibitors

Role of GLP-1 RAs against CV adverse
effects

Impact of GLP-1 RAs on fibromyalgia’s
opioid use, fatigue, and pain

CKD, chronic kidney disease; CV, cardiovascular; DVT, deep vein thrombosis; GLP-1 RA, glucagon-like peptide-1 receptor agonist; IA, intra-articular; JAK, Janus
kinase; KOOS, Knee injury and Osteoarthritis Outcome Score; MI, myocardial infarction; MIA, monoiodoacetate; OA, osteoarthritis; RA, rheumatoid arthritis;
SGLT-2, sodium-glucose cotransporter-2; SLE, systemic lupus erythematosus; WOMAC, Western Ontario and McMaster Universities Osteoarthritis Index.

407 individuals with moderate knee OA were enrolled. They
were randomised to receive once-weekly subcutaneous semaglu-
tide (2.4 mg) or placebo, together with a low-calorie diet and
adjusted physical activity. The mean change in both body weight
from baseline and the Western Ontario and McMaster Universi-
ties Osteoarthritis Index (WOMAC) pain score was significantly
improved at week 68 in the semaglutide group [15].

Furthermore, the potential use of GLP-1 RAs as disease-modi-
fying drugs for knee OA was studied by the Shanghai Osteoar-
thritis Cohort, involving 1807 patients with both knee OA and
type 2 diabetes. The group that was exposed to GLP-1 RAs expe-
rienced greater weight loss and a lower incidence of knee sur-
gery than the control group. Statistically significant differences
were also detected between the 2 groups on the WOMAC total
and pain subscale scores [16].

By contrast, in another study in which 156 patients were
randomised to receive liraglutide 3 mg/d or placebo, after an 8-
week diet, results were less encouraging; only one of the pri-
mary endpoints (changes in body weight), but not the other (a
change in the Knee injury and Osteoarthritis Outcome Score
[KOOS]), was met [17].

SLE

There is some evidence regarding the use of GLP-1 RAs in
SLE patients. After presentation of a case of drug-induced lupus
secondary to semaglutide administration [18], a retrospective
study showed that GLP-1 RAs were not associated with flares
of the disease after 6 to 10 months of use, although these
patients experienced a significant decrease in BMI [19]. Never-
theless, these findings require careful interpretation due to the
small sample size and the absence of a control group. In
another recent cohort study of patients with lupus nephritis
(n = 1034), the use of GLP-1 RAs correlated with a reduced
risk of progression of chronic kidney disease, acute myocardial
infarction, and mortality in comparison with patients on
sodium-glucose cotransporter-2 (SGLT2) inhibitors
(n = 1375). These data are published only as an abstract thus
far; therefore, it should be interpreted with caution as some
information, like previous treatments administered for lupus
nephritis, is lacking [20].

RA

Current data on RA are limited. Recent evidence from Men-
delian randomisation analysis revealed that increased GLP-1
receptor gene expression is significantly associated with a
reduced risk of several autoimmune diseases. In the case of RA,
it was detected that higher GLP-1 receptor gene expression was
associated with a 27% lower odds for RA development [21].
Moreover, a recent retrospective cohort analysis of RA patients
on Janus kinase (JAK) inhibitors divided into 2 groups, each
cohort comprising 2449 patients (one with concurrent GLP-1
RAs use and the other only on JAK inhibitors), showed that
those receiving GLP-1 RAs demonstrated an approximately 35%
lower risk of acute coronary syndrome (p < .001), a 31% lower
risk of deep venous thrombosis (p < .05), and about a 33% lower
incidence of arterial cardiovascular events (p < .001) [22]. Cer-
tainly, further studies with larger populations are needed to
clearly elucidate the role and the effect of GLP-1 RAs in patients
with RA.

Fibromyalgia

Despite the limited data (published in abstract form thus far),
positive results for fibromyalgia were reported. Analysing data
from the TriNetX network, 2 groups were evaluated: group 1,
patients diagnosed with fibromyalgia who have used GLP-1 RAs
at least twice on different occasions (n = 46,409), and group 2,
patients with fibromyalgia without a recorded use of GLP-1 RAs
(n = 716,185). It was shown that the use of GLP-1 RAs was con-
nected to significantly reduced pain, fatigue, and opioid depen-
dency [23].

Osteoporosis

The relation between GLP-1 and bone metabolism may eluci-
date the impact of GLP-1 RAs on bone quality, too. Treatment
with liraglutide in healthy obese women, after a weight loss
period, showed that those who received the drug demonstrated
an increase in bone formation marker N-terminal propeptide of
type 1 procollagen (P1NP) by 16% vs the control group (p < .05)
[24]. In addition, a positive effect of GLP-1 RAs on bone health
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was found in ovariectomised mice, which received liraglutide
and exenatide, resulting in improvement of trabecular bone
mass (but not on cortical bone) in comparison with the saline
group [25].

However, plasma P1NP was not affected after semaglutide
administration in patients with increased fracture risk; in this
group, enhanced bone resorption was recorded, which was
attributed to concurrent weight loss [26].

WHEN AND BY WHOM COULD GLP-1 RAS BE
USED?

Since obesity appears to influence both the onset and treat-
ment response across most RMDs, one could consider GLP1-RAs
as a useful aid. Given the cost, as in most countries, GLP-1 RAs
are currently covered only for type 2 diabetes patients. A rele-
vant question is: which patients would be more suitable to
receive these drugs, and whether the latter can act as a disease-
modifying treatment in this context. Considering the accumulat-
ing data for difficult-to-manage/refractory cases of inflamma-
tory arthritis, these patients could be the right candidates. Also,
in an effort to intercept disease, people at high risk for develop-
ing RMDs, such as pre-RA or obese psoriasis patients with rele-
vant risk factors, could have some benefit [27,28]. Finally, it is
not irrational to hypothesise that these drugs might have immu-
nomodulatory effects that would enhance/modify the action of
classic disease-modifying antirheumatic drugs. However, studies
involving larger populations are warranted to confirm their
long-term safety.

FUTURE STUDIES AND PERSPECTIVES

At this time, 9 antiobesity drugs are undergoing phase 3 clini-
cal trials either by targeting the GLP-1 receptor alone (orforgli-
pron, semaglutide, ecnoglutide, and TG103), in combination with
a GLP-1 receptor agonist and amylin (CagriSema, Novo Nordisk),
by acting as agonist on both GLP-1 and glucagon receptors (maz-
dutide and survodutide), or acting as triple agonists (GLP-1, glu-
cose-dependent insulinotropic peptide, and glucagon receptor
[retatrutide]) [29]. Despite their effect on weight control, their
broader systemic impact is being investigated across a variety of
clinical conditions. The concomitant use of ixekizumab with tirze-
patide in obese/overweight adults with active PsA or psoriasis is
being studied in phase 3 clinical trials to show the efficacy and
safety of this drug combination not only for weight management
but also for improvement of psoriatic disease (NCT06588296 and
NCT06588283). This viewpoint discusses the accumulating evi-
dence that antiobesity drugs have beneficial effects on a variety
of RMDs. In addition to their effect on cardiovascular events as
mentioned before, GLP-1 RAs are undergoing trials for metabolic
liver disease, kidney disease, and Alzheimer’s disease [4]. It is
evident that the antiobesity drugs expected to enter the market in
the coming years may transform the management of several
chronic diseases.

Therefore, the answer to ‘quo vadis’, cannot be easily given.
Nonetheless, the preliminary findings seem to be encouraging,
opening new avenues for the development of novel therapeutic
strategies for the management of RMDs.
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