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Background: Although significant maternal haemorrhages and thrombosis 
risks have been documented in pregnant patients with antiphospholipid syn-
drome (APS) [1], there is a lack of robust data on the frequency and the predic-
tors of adverse pregnancy outcomes (APO). The main study on this subject is the 
prospective American study PROMISSE on 144 women who carry antiphospho-
lipid antibodies (and not only APS) [2] and were treated with aspirin and/or hepa-
rin in 67.4% and 52.1% of cases respectively. An APO occurred in 28/144 women 
(19.4%). The presence of lupus anticoagulant was the main predictor of APO.
Objectives: To investigate the rate and the predictors of APO in women with 
definite APS, in the French prospective study on pregnancy and rare autoim-
mune disease, GR2.
Methods: We included: (1) the first ongoing pregnancies at 12 weeks, (2) con-
ceived before March 2023, (3) in women with definite APS according to 2006 
classification criteria [3]. We excluded women with proteinuria (ratio > 1 g/g), 
serum creatinine > 100 µmol/L, and multifetal pregnancy. APO included intra-
uterine fetal death (IUFD), neonatal death because of prematurity or placental 
insufficiency, placental insufficiency with delivery ≤34weeks, and/or a small for 
gestational age (SGA) ≤3rd percentile. APO explained by another cause than 
APS or missing data on APO were excluded.
Results: We analysed 257 pregnancies in 257 women: 123 (47.9%) of which 
with thrombotic APS. 121/238 of the women (50.8%) had lupus anticoagulant at 
the time of pregnancy, and 60 (23.3%) had systemic lupus erythematosus (SLE). 
Treatment included low-dose aspirin (n=252; 98.0%), low-molecular-weight 
heparin (n=251; 97.7%), and hydroxychloroquine (n=145; 56.4%) including 59 
in case of associated SLE. APO were observed in 38 (14.8%) pregnancies: 
8 (3.1%) IUFD, 20 (8.0%) delivery ≤34weeks due to placental insufficiency, 3 
(1.2%) neonatal death, and/or 17 (6.8%) SGA. APO were more frequent in the 
presence of lupus anticoagulant (21.5% versus 8.6% in its absence; p=0.006), 
antiβ2GP1 antibody (21.9% versus 9.6% if negative; p=0.008) and triple-positive 
status (28.6% versus 10.2%; p<0.005). No association was found between APO 
and the coexistence of SLE or history of thrombosis.
In multivariate analysis, the only independent factor associated with APO was the 
presence of lupus anticoagulant (ORa=2.66, 95%CI [1.10-6.41]).
Conclusion: This is the largest prospective study on predictors of APO in 
women with definite APS. Despite the majority of women being treated, the rate 
of adverse pregnancy outcomes remains high at 14.8%. Presence of lupus anti-
coagulant was the main predictor of APO.
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Background: Effectively managing chronic widespread pain (CWP) remains a 
clinical challenge.
Objectives: This study aimed to uncover proteomic biomarkers that could 
improve the diagnosis and prognosis of different CWP types.
Methods: We analyzed 2,923 plasma proteins from 29,254 participants in the 
UK Biobank, with 1.6% reporting CWP, defined as pain all over the body. We first 
modelled univariate association of each protein with CWP using logistic regres-
sion. We then created a spare proteomic score (S-ProtS) and a comprehensive 
proteomic score (C-ProtS) by combing the top 10 and all significant proteins, 
respectively, using XGBoosting machine learning algorithms. Both scores were 
compared with a clinical score (CS) derived from key factors, including sleepless-
ness, feelings of being “fed-up,” tiredness, stressful life events, and a body mass 
index >30, identified from previous literature [1]. The prospective association of 
the ProtS (quantile 5 vs quantile 1) and various pain mechanisms was estimated 
using Poisson regression.
Results: Overall, 811 proteins were associated with CWP after Bonferroni cor-
rection. Both S-ProtS and C-ProtS performed similarly to the CS in terms of dis-
crimination, with AUCs of 0.82 (95% CI: 0.77–0.87), 0.88 (95% CI: 0.83–0.92) 
and 0.81(95% CI: 0.76–0.86), respectively. Incorporating S-ProtS into the CS 
model enhanced discrimination, yielding an AUC of 0.87 (95% CI: 0.83–0.91) 
for WCP. A model combining C-ProtS and CS reached the highest discrimina-
tion, with an AUC of 0.92 (95% CI: 0.88–0.94). Prospective associations were 
observed with nociplastic pain (RR of S-ProtS per 1 SD: 1.68 [95%CI:1.52-1.85]; 
RR of C-ProtS: 1.67 [1.52-1.84]) and particularly with fibromyalgia (RR of S-ProtS: 
5.84 [4.29-7.94]; RR of C-ProtS: 5.53 [4.09-7.49]). In contrast, no associations 
were observed with nociceptive (RR of S-ProtS: 1.06 [0.81-1.38]; RR of C-ProtS: 
0.80 [0.60-1.07]) or neuropathic pain (RR of S-ProtS: 1.78 [0.90-3.54]; RR of 
C-ProtS: 1.47 [0.70-3.07]).
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Conclusion: Proteomic signatures improve clinical discrimination to classify 
and prospectively predict CWP overall and phenotypes. More research is needed 
to unravel the mechanistic effects of these proteins on the development and pro-
gression of CWP.
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Background: Tirzepatide is a dual gastric inhibitory peptide (GIP)/glucagon-like 
peptide 1 (GLP-1) receptor co-agonist that is currently approved in the United 
States (U.S.) and European Union for weight loss among patients with obesity or 
those with body mass index (BMI) ≥ 27 kg/m2 with weight-related comorbidities. 
It has been hypothesized that GLP-1-based therapies may improve osteoarthritis 
symptoms indirectly through weight loss resulting in reduced mechanical stress 
to joints as well as directly through anti-inflammatory mechanisms [1, 2, 3]. The 
STEP 9 clinical trial recently demonstrated that patients with obesity and knee 
osteoarthritis who received semaglutide treatment experienced improvement in 
knee pain and function, as well as reduced use of non-steroidal anti-inflammatory  
drugs (NSAIDs) [4]. Tirzepatide notably differs from semaglutide in its dual ago-
nism and comparatively increased weight loss [5]. There is currently no data 
on musculoskeletal pain outcomes or risky analgesic use for patients receiving 
tirzepatide.
Objectives: The aim of the present study was to examine whether patients 
who initiated treatment with tirzepatide had improved joint pain and required less 
analgesic use than those receiving phentermine (the most commonly prescribed 
anti-obesity medication in the U.S.) thereafter.
Methods: We conducted a population-based cohort study using the TriNetX 
Research network, a large, multicenter network of U.S. electronic health records 
and claims data. International Classification of Diseases, Tenth Revision (ICD-
10) codes identified non-diabetic patients with BMI ≥ 27 kg/m2. Using the  
intention-to-treat method, we analyzed the overall rate of prespecified musculo-
skeletal pain encounters and risky analgesic use (i.e., NSAIDs and opioids), as 
well as cardiovascular endpoints following initiation of therapy with tirzepatide 
or phentermine, excluding patients with prior history of the outcomes of interest. 
Outcomes were defined as ≥ 1 encounter with applicable ICD-10 code occurring 
one day to any time after the index event. Nausea served as a positive con-
trol outcome. Propensity score matching included over 400 prognostic factors to 
adjust for demographics, comorbidities, medications, family history, surgical his-
tory, and baseline BMI; representative covariates are included in Table 1. Kaplan-
Meier analysis and Cox proportional hazards models estimated the risk of the 
outcomes of interest.
Results: A total of 62,722 patients started on tirzepatide and 119,020 patients 
started on phentermine were included. After 1:1 propensity score matching, 
27,930 patients in each group were comparable with well-balanced baseline 
characteristics (Table 1; all standardized mean differences < 0.1). Mean follow-up 
time was 276 days (with standard deviation of 278 days) among patients on 
tirzepatide compared with mean follow-up time of 318 days (with standard devia-
tion of 296 days) among patients on phentermine. Patients receiving tirzepatide 
were significantly more likely to achieve a normal BMI level than those receiving 
phentermine, with hazard ratio (HR) of 3.02 (95% CI: 2.61, 3.49). Initiation of 
tirzepatide was associated with overall lower risk of joint pain with HR 0.91 (95% 

CI: 0.84, 0.99), including low back pain (HR 0.89 with 95% CI: 0.80, 0.98), hip 
pain (HR 0.88 with 95% CI: 0.78, 0.999), and knee pain (HR 0.84 with 95% CI: 
0.76, 0.93). Tirzepatide was also associated with a lower risk of NSAID (HR 0.88 
with 95% CI: 0.81, 0.95) and opioid prescriptions (HR 0.86 with 95% CI: 0.79, 
0.93). As expected, the risk of nausea was increased among those receiving 
tirzepatide (HR 1.22 with 95% CI: 1.10, 1.35), while risks of mortality and overall 
major adverse cardiac events (acute myocardial infarction, cerebral infarction, 
and/or mortality) were reduced (respectively, HR 0.48 with 95% CI of 0.28, 0.80; 
and HR 0.77 with 95% CI of 0.61, 0.99).
Conclusion: This large population-based study of non-diabetic patients with 
overweight or obesity demonstrates improvement in musculoskeletal pain requir-
ing clinical care, and risky analgesic use as well as cardiovascular outcomes, 
among those receiving tirzepatide in comparison to patients receiving phenter-
mine. This provides further support for the use of tirzepatide in patients with 
overweight or obesity to reduce musculoskeletal pain and the need for NSAID 
and opioid medications.
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