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Background: Patients with Rheumatoid Arthritis (RA) present an increased 
risk of mortality. In the last decades, mortality rates tended to decrease but 
cardiovascular (CV) events remained as the leading cause of death in most 
series (1).
Objectives: To assess mortality rates and leading causes of death, as well as 
predictors of mortality related to disease activity in a prospectively followed-up 
cohort of RA patients.
Methods: We conducted a prospective longitudinal study that included 673 RA 
patients from a single tertiary center. Univariate and multivariate Cox propor-
tional hazards regression were used to identify predictors of mortality.
Results: We studied 673 patients with RA (75% women), mean age 61±13 
years. The main general characteristics, CV risk factors, RA disease activity data 
and current treatment are summarized in the Table 1.

Table 1. Baseline characteristics of 673 RA patients

Age, years, (mean±sd) 61 ± 13
Female/Male, n (%) 505 (75) /168 (25)
Past or Current smoker, n (%) 338 (50) 
Obesity, n (%) 226 (34)
Hypertension, n (%) 310 (46)
Diabetes Mellitus, n (%) 85 (13)
Dyslipidemia, n (%) 310 (46)
BMI, kg/m2 (mean±sd) 28 ± 6
Abdominal circumference, cm (mean±sd) 97 ± 15
Total/HDL/LDL cholesterol, mg/dl (mean±sd) 204±38/62±18/120 ± 31
Disease duration, years (median, [IQR]) 13 [10-20]
CRP, mg/l (median, [IQR]) 3.0 [0.8-7.0]
ESR, mm/ 1º hour (median, [IQR]) 12 [5-21]
Rheumatoid factor/ ACPA, n (%) 376 (56) / 314 (48)
DAS28-ESR/ DAS28-PCR (mean±sd) 3.18 ± 1.41/3.00 ± 1.23
NSAIDs / Prednisone, n (%) 265 (39) /341 (51)
Prednisone dose, mg/day (median, [IQR]) 5 (2.5-5)
c-DMARDS: Metotrexate/ Leflunomide/ Hydroxychloroquine/ 

Salazopyrin, n (%)
406 (60) /52 (8) / 178 (26) 
/ 10 (1)

b-DMARDS: TNFi/ Tocilizumab/ Rituximab/ Abatacept, n (%) 88 (13) / 43 (6) / 13 (2) / 8 (1)
JAK inhibitors, n (%) 12 (2)

After a follow-up of 4,367 person-years (mean 6.4±1.4), 67 deaths were 
recorded. Considering all causes of mortality, the cumulative incidence 
was 14% (95% CI 11-18) with a mortality incidence rate of 0.015 (95% 
CI 0.012-0.020) patient/year. The main causes of mortality in decreasing 
order of frequency were infections (N=23) (34%), incidence rate-IR: 0.005 
[95% CI 0.003-0.008]), cancer (N=18) (27%), IR: 0.004 [95% CI 0.002-
0.007]), CV events (N= 12) (18%), IR: 0.003 [95% CI 0.001-0.005]), res-
piratory diseases (N=2) (3%), IR: 0.0005 [95% CI 0.00007-0.002] and other 
causes (N=12) (18%), IR: 0.003 [95% CI 0.001-0.005I]. The statistically sig-
nificant predictive factors of mortality in the univariate analysis were male 
gender (HR 1.97[95%CI 1.20-3.21, p=0.007), abdominal circumference 
(HR 1.03 [95% CI 1.01-1.05], p=0,0006), diabetes (HR 2.85 [95%CI 1.68-
4.86], p<0.001) and hypertension (HR 2.92 [95%CI 1.73-4.94], p<0.001). 
Also, baseline data of variables associated with disease activity such as 
increased CRP, ESR, DAS28-CRP, DAS28-ESR were predictors of mor-
tality (Figure  1). Disease related parameters were adjusted by CV risk 
factors in a multivariate analysis. Following this procedure, the predictive 
factors that reached statistical significance; (Hazard Ratio [95%CI]), were 
an increased in DAS28-VSG (1.40 [1.07-1.83], p=0.016), DAS- 28-PCR (1.40 
[1.07-1.83], p=0.016), CRP (1.02 [1.01-1.05] p=0.002), and ESR (1.03 [1.01- 
1.05], p=<0.001) (Figure 1).

Figure 1. Forest Plot of mortality (Univariate and multivariate analysis). Results expressed 
in logarithmic scale. Multivariate analysis: Disease activity related parameters adjusted by 
age, gender, disease duration, smoker, diabetes, hypertension and abdominal circumference. 
CDAI, ESR and CPR expressed value/10. (*) p<0.05.

Conclusion: In a cohort of patients with RA followed prospectively in a tertiary 
hospital, infections and malignancies are the main cause of mortality rather than 
CV events. Disease activity parameters are associated with an increased risk of 
mortality in these patients with RA.
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Background: The lack of validated tools to predict rheumatoid arthritis (RA) 
disease course warrants the development of new reliable biomarkers. We have 
previously detected increased SEMA4A expression in endothelial cells, synovial 
tissue, and serum of patients with RA. In addition, SEMA4A serum levels corre-
lated with multiple clinical, biological, and power doppler ultrasound markers of 
disease activity and angiogenesis (1).
Objectives: To evaluate the merit of circulating semaphorin 4A (SEMA4A) for 
the prediction of disease progression in RA patients.
Methods: Prospective monocentric observational study including consecutive 
RA patients between May 2016 and February 2018 with available SEMA4A 
concentrations, measured by quantitative ELISAs (Coud-Clone Corp, Katy, TX). 
Increased SEMA4A concentrations were defined as values >94 ng/mL, as pre-
viously reported (1). Patients were followed up on an annual basis until August 
2021. Primary endpoints were the occurrence of patient-reported flares with swol-
len joints and the necessity to initiate or change a targeted biologic or synthetic 
disease-modifying anti-rheumatic drugs.
Results: A total of 101 patients (85 females, 84%) were included, with a mean 
age of 58±13 years and a mean disease duration of 14±11 years. During a 
follow-up period of 41±15 months, disease flares occurred in 38 patients and 
targeted therapy was added or modified in 26 patients because of insufficient 
disease control. Increased baseline SEMA4A levels were predictive of flares 
and treatment escalation (hazard ratio, HR: 2.43, 95% confidence interval, CI 
1.27-4.68 and 2.73, 95%CI 1.24-5.96, respectively) (Figure  1A-B). Multivariate 
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Cox analyses confirmed that SEMA4A was an independent predictors of flares 
and treatment escalation (HR: 2.12, 95%CI 1.04-4.32 and 2.71, 95%CI1.14-
6.43, respectively), and revealed that DAS28-CRP and synovial hyperhemia 
were independent predictors of flares. Baseline age, disease duration, ACPA or 
RF positivity, smoking status, presence of erosions, line of targeted DMARDs, 
treatment with corticosteroids and CRP levels were not predictive of these out-
comes. SEMA4A remained predictive of flares and treatment escalation in the 58 
patients with a DAS28 <3.2 at baseline (HR: 3.68, 95%CI 1.33-10.17 and 3.50, 
95%CI 1.02-12.01, respectively). Baseline SEMA4A levels also identified more 
active and difficult to treat patients who maintained higher mean DAS28-CRP 
values during the follow-up period (Figure 1C). The highest predictive value of 
flares and treatment escalation was obtained with the combination of increased 
circulating SEMA4A and/or DAS28-CRP>3.2 and/or the presence of synovial 
hyperemia on power-doppler ultrasound (HR:4.88, 95%CI 1.50-15.89 and 10.42, 
95%CI 1.41-76.94, respectively).

Figure 1. A-C: Predictive value of SEMA4A for the progression of rheumatoid arthritis. A, 
Disease flare-free survival according to circulating SEMA4A concentrations (≤ or > 94 ng/mL). 
B, Time to treatment escalation according to circulating SEMA4A concentrations (≤ or > 94 ng/
mL). C, Course of the DAS28-CRP during the follow-up period according to baseline SEMA4A 
concentrations (≤ or > 94 ng/mL). All data are shown as the mean ± SEM. * p<0.05, ** p<0.01 
and *** p<0.001, determined by Student’s t test.

Conclusion: Circulating SEMA4A was a robust biomarker of disease progres-
sion in this cohort, complementary of the DAS28 and synovial hyperemia on 
power-doppler ultrasound. These results need to be confirmed in replication 
cohorts.
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Background: The prevalence of rheumatoid arthritis (RA) in persons 60 years 
or older is estimated to be 2%. Late onset rheumatoid arthritis (LORA) is a 
sub-group of patients traditionally defined as onset of RA after the age of 60 
years. Compared to younger onset rheumatoid arthritis (YORA) which occurs 
before the age of 60 years, LORA has unique characteristics and disease 
manifestations. The prognosis of LORA patients is less clear based on prior 
studies.
Objectives: We compared the clinical characteristics, time to remission and 
treatment regimen at remission between LORA and YORA patients.
Methods: The Ontario Best Practices Research Initiative (OBRI) is a clinical 
registry of RA patients followed in routine care. This analysis used the OBRI 
database from 2008 to 2020. Patients were included if they had active RA dis-
ease (≥1 swollen joint) and were enrolled in the study within 1 year of diag-
nosis. LORA was defined as diagnosis of RA after age of 60, YORA as under 
age of 60. Remission was defined by Disease Activity Score 28 (DAS28) ≤2.6. 
A multivariable Cox proportional hazards model was used to estimate time to 
remission.
Results: The Ontario Best Practices Research Initiative (OBRI) is a clinical 
registry of RA patients followed in routine care. This analysis used the OBRI 

database from 2008 to 2020. Patients were included if they had active RA dis-
ease (≥1 swollen joint) and were enrolled in the study within 1 year of diagnosis. 
LORA was defined as diagnosis of RA after age of 60, YORA as under age of 
60. Remission was defined by Disease Activity Score 28 (DAS28) ≤2.6. A multi-
variable Cox proportional hazards model was used to estimate time to remission.

Table 1. Cox proportional hazards model predicting time to remission

Baseline characteristics 

Univariate 
 
p-value

Multivariable
 
p-value HR (95% CI) HR (95% CI)

Sociodemographic     
Female gender 0.71 (0.60-0.84) <.0001 0.87 (0.70-1.09) 0.2256
Post-secondary education 1.26 (1.08-1.47) 0.0039 1.04 (0.87-0.70) 0.6744
Ever smoked 0.87 (0.75-1.02) 0.076 0.93 (0.77-1.12) 0.4269
RA family history 0.89 (0.74-1.07) 0.2176 0.87 (0.70-1.70) 0.1817
Disease characteristics     
Positive rheumatoid factor 1.01 (0.85-1.19) 0.9182 0.94 (0.78-1.14) 0.5381
*HAQ-DI 0.62 (0.55-0.69) <.0001 0.71 (0.61-0.84) <.0001
Morning stiffness (>30 mins) 0.71 (0.61-0.83) <.0001 0.89 (0.73-1.08) 0.2366
Joint erosion 0.94 (0.77-1.14) 0.5224 0.87 (0.70-1.08) 0.1954
DAS28 0.77 (0.72-0.82) <.0001 0.88 (0.80-0.96) 0.0048
Number of comorbidities 0.83 (0.77-0.88) <.0001 0.88 (0.81-0.95) 0.0019
Treatment     
Biologic or JAK inhibitor (time variant) 0.86 (0.71-1.03) 0.09 1.53 (0.63-3.69) 0.3485
LORA 0.83 (0.71-0.97) 0.0194 1.10 (0.90-1.34) 0.3593

*HAQ-DI = health assessment questionnaire disability index

Figure 1. Kaplan Meier survival curve of time to remission.

Conclusion: LORA and YORA patients had similar prognosis in terms of time 
to remission. At remission, LORA patients were more likely to be on a single 
csDMARD without biologic or JAK inhibitor. Clinicians should take the same 
approach for all RA patients targeting remission regardless of age of onset.
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