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Abstract 

Background:  

Patients with rheumatoid arthritis (RA) and other chronic inflammatory rheumatic disorders 

have increased risk of cardiovascular disease (CVD) and venous thromboembolism (VTE) 

compared with the general population. Moreover, recent data have raised concerns around a 

possible increased risk of major CV events (MACE) and VTE in patients treated with JAK 

inhibitors (JAKi). In October 2022, the PRAC has recommended measures to minimize the 

risk of serious side effects, including CV conditions and VTE, associated with all approved in 

chronic inflammatory diseases.  

Objective:  

To provide an adequate and feasible strategy to evaluate, at the individual level, the risk of 

CVD and VTE in patients with chronic inflammatory rheumatic diseases.  

Methods:  

A multidisciplinary steering committee comprised 11 members including rheumatologists, a 

cardiologist, a hematologist expert in thrombophilia and fellows. Systematic literature 

searches were performed and evidence was categorized according to standard guidelines. The 

evidence was discussed and summarized by the experts in the course of a consensus finding 

and voting process.  

Results:  

Three overarching principles were defined. First, there is a higher risk of MACE and VTE in 

patients with chronic inflammatory rheumatic diseases compared with the general population. 

Second, the rheumatologist has a central role in the evaluation of the risk of CVD and VTE in 

patient with chronic inflammatory rheumatic diseases. Third, the risk of MACE and VTE 

should be regularly assessed in patients with chronic inflammatory rheumatic diseases, 

particularly before initiating targeted therapies. Eleven recommendations were defined to 

prevent potentially life-threatening complications of CVD and VTE in patients with chronic 

inflammatory rheumatic diseases, providing practical assessment of CVD and VTE before 

considering the prescription of targeted therapies, and especially JAKi.  

Conclusion:  

These practical recommendations based on expert opinion and scientific evidence provide 

consensus for the prevention and the assessment of CVD and VTE.  

 

  



1. Introduction 

 

Cardiovascular disease (CVD) and venous thromboembolism (VTE) risk in patients with 

rheumatoid arthritis (RA) and other chronic inflammatory rheumatic diseases, in particular 

axial spondyloarthritis (axSpA) and psoriatic arthritis (PsA), is substantially elevated 

compared with the general population. For RA, the magnitude of the excess risk of CVD is 

comparable to that reported in patients with diabetes mellitus [1], and there is a 2-fold 

increase risk of VTE in RA compared to the general population [2]. Thus, a proactive and 

targeted CVD and VTE risk management is mandatory. The EULAR task force was convened 

to critically appraise existing evidence on CVD risk in patients with chronic inflammatory 

rheumatic diseases in 2009, leading to the formulation of 10 recommendations, which were 

updated in 2015/2016 [3].However, these recommendations did not consider the risk of VTE 

and were elaborated prior to the launch of Janus Kinase inhibitors (JAKi), which have been 

added to the therapeutic arsenal for chronic inflammatory rheumatic disorders in 2017 in 

France. Currently, 4 JAKi are available in France in chronic inflammatory rheumatic diseases 

(tofacitinib, baricitinib, upadacitinib and filgotinib). 

The ORAL Surveillance study has raised concerns about a possible increased risk of major 

cardiovascular events (MACE) and VTE in tofacitinib-treated patients in a specific population 

of RA patients with age > 50 years and at least one additional CV risk factor [4]. Moreover, 

early real-life data have also suggested a higher venous and arterial thromboembolic risk with 

baricitinib [5,6]. These data conducted to successive alerts from the European Medicines 

Agency (EMA) and the US Food and Drug Administration(FDA) between 2019 and 2022. 

In 2019, the EMA’s pharmacovigilance risk assessment commit-tee (PRAC) has concluded 

that tofacitinib could increase the risk of VTE in patients who are already at high risk. As a 

result, the agency recommended that tofacitinib should be used with caution in all patients at 

high risk of VTE [7]. In 2021, the FDA released a document and warning on CVD and VTE 

risks of tofacitinib in comparison with TNF-inhibitors, based on the analyses of ORAL 

Surveillance [8]. The full data were then published in early 2022[4]. 

In October 2022, the PRAC has recommended measures to minimize the risk of serious side 

effects associated with JAKi used totreat several chronic inflammatory disorders. These side 

effects include CV conditions, blood clots, cancer and serious infections. The committee 

recommended that these medications should be used in the following patients only if no 

suitable treatment alternatives are available: those aged 65 years or above, those at increased 

risk of major cardiovascular problems (such as heart attack or stroke), those who smoke or 

have done so for a long time in the past and those at increased risk of cancer. The committee 

also recommended using JAKi with caution in patients with risk factors for VTE.  

 

 



The PRAC has also concluded that these safety findings apply to all approved uses of JAKi in 

chronic inflammatory diseases, including RA, axSpA and PsA. However, it is important to 

note that the PRAC has not modified the indications, the recommended dosages or the line of 

treatment of JAKi. The PRAC conclusions urgently require an adequate and feasible strategy 

to evaluate, at the individual level, the risk of CVD and VTE in patients with chronic 

inflammatory rheumatic diseases before considering the use of JAKi. To this end, the aim of 

this Evidence-Based Guideline is to summarize available evidence and to provide practical 

recommendations agreed by consensus regarding the prevention and the assessment of CVD 

and VTE at the initiation of targeted therapies and especially JAKi.2.  

2. Methods 

The recommendations were conducted on behalf of the French Society of Rheumatology and 

followed the 2014 EULAR Standardized Operating Procedures (SOPs) [9]. 

Following approval by the French Society of Rheumatology, the convenor (JA) set up a 

steering committee which included a methodologist (AM), and two fellows (OF, SH) who 

conducted the systematic literature reviews (SLRs). 

Subsequently, the remaining task force members were invited, making a total of 11 

participants, including 9 rheumatologists, one cardiologist and one hematologist expert in 

thrombophilia. 

The steering committee defined the research questions of the SLRs. Under the guidance of the 

methodologist, the two fellows performed two SLRs. The first focused on the risk of MACE 

upon all available JAKi (SH) in chronic inflammatory rheumatic diseases. The second 

addressed the prevalence and the risk factors associated with VTE, in and beyond the scope of 

all available JAKi, in chronic inflammatory rheumatic diseases (OF). These SLRs included 

studies published from 2011 until 2022 for MACE, without time limit for VTE and are 

published separately. The results of the SLRs were discussed with the steering committee first 

and the task force afterwards. 

At the task force meeting in October 2022, the SLRs were first presented, and their findings 

discussed. In addition to the evidence from the SLRs, expert opinion was considered when 

formulating overarching principles and recommendations. Recommendations were edited 

according to the comments made, followed by a formal voting using anonymized polls. 

Consensus was reached if ≥ 75%of the members voted in favor of the recommendations in the 

first(or ≥ 67% and ≥ 50% in a second and third) round. Finally, each taskforce member 

anonymously indicated his or her level of agreement (LoA) through an online survey 

(numerical rating scale ranging from 0 = “do not agree at all” to 10 = “fully agree”). The 

mean of the LoA were presented. The draft of the manuscript was sent to all task force 

members for review. The final manuscript was approved by all authors and the French Society 

of Rheumatology executive board. 

 



 

3. Results 

The results of the SLRs will not be presented here in detail but are presented in respective 

parallel publications. However, if pertinent for the explanation of the results, parts of these 

data will be mentioned. 

4. Overarching principles 

The task force defined three overarching principles of CVD and VTE risk management in 

chronic inflammatory rheumatic diseases (Table 1) 

.4.1. The risk of CVD and VTE is higher in patients with chronic inflammatory 

rheumatic diseases compared with the general population, in particular in patients with 

RA 

Increased CVD risk is now clearly acknowledged in RA with a risk of myocardial infarction 

(MI) in RA being found to be approximately 70% higher than in the general population [3]. 

Since the publication of the first EULAR recommendations in 2009 for CVD risk 

management in patients with RA, the evidence for an enhanced CVD risk has markedly 

increased [3, 10]. It was reported in a large Danish cohort study that the risk of MI in RA 

patients is comparable to the risk of patients with diabetes [11]. New evidence strengthens the 

notion that the excess risk of CVD morbidity and mortality in RA patients is linked to both 

traditional and RA-related CVD risk factors including inflammation, extra-articular 

manifestations or anticitrullinated protein antibody positivity [12]. Compared with controls, 

patients with axSpA and PsA have an increased risk of vascular death and CVD events, 

influenced by greater prevalence of CVD risk factors as well as increased arterial stiffness 

[13]. 

Likewise, recent evidence has highlighted the increased risk of VTE in chronic inflammatory 

rheumatic diseases compared to healthy controls, and particularly in RA [14]. A recent meta-

analysis of 10 observational studies has reported a risk of VTE in RA estimated by an odds 

ratio (OR) of 2.23 (95% confidence interval [CI] 1.79–2.77). The OR for deep vein 

thrombosis (DVT) and pulmonary embolism (PE) were 2.25 (95%CI 1.70–2.98) and2.15 

(95%CI 1.39–3.49), respectively [2]. Similar to the general population, the risk of VTE in RA 

is increased in several at risk situations including hospitalization, surgery, and neoplasia 

(corresponding to 60% of provoked VTE) [15, 16]. Several general (age, male sex, obesity, 

comorbidities) and disease-specific (disease activity, corticosteroids) VTE risk factors have 

been identified in RA patients [15, 17–22]. The risk of VTE seems also significantly 

increased in axSpA compared to the general population, but with a less extent than in RA [18, 

23–26]. No increased risk of VTE has been reported in PsA [27–31]. Patients with chronic 

inflammatory rheumatic disorders do not seem to present an over-risk of inherited 

thrombophilia[32]. 

 



 

 

4.2. The rheumatologist has a central role in the evaluation of CVD and venous 

thromboembolic risks in patient with RA and other chronic inflammatory 

rheumatic diseases, with the use of validated tools  

 

The task force therefore recommends that the treating rheumatologist has a central role in this 

evaluation, as stated in the EULAR recommendations. Indeed, several issues regarding CVD 

and VTE risk prevention plainly fall within the scope of practice of all rheumatologists. 

Achieving optimal disease control of rheumatic disease activity is an important treatment 

objective from a CVD/VTE standpoint and minimizing the use of corticosteroids and NSAIDs 

are some specific recommendations that rheumatologists could adopt to lower CV and VTE 

risk. The responsibility for CVD and VTE risk management should be defined locally given 

that different specialists may intervene to take over these complications. Moreover, CVD and 

VTE risk management may include health care professionals other than rheumatologists. In 

clinical practice, it is not always clear who is taking responsibility for CVD and VTE risk 

evaluation and management in patients with chronic inflammatory rheumatic disorders. 

If the rheumatologist performs the risk assessment, he should use validated tools to provide 

the most reliable and accurate possible evaluation. Among the available tools, the 2021 

recommendations from the European Society of Cardiology (ESC) have proposed the 

SCORE2 and the SCORE2-Older Persons (SCORE2-OP) risk scales to estimate 10-year fatal 

and nonfatal CVD risks (https://u-prevent.com/calculators) [33]. The SCORE2 is a new 

algorithm derived, calibrated and validated to predict the 10-year risk of a first CV event in 

European populations. It is an important advance in addressing some of the limitations of 

SCORE algorithm. It is an updated model based on individual international data from 13 mil-

lion people with no initial CV history from more than 50 prospective cohort studies and 

national registries in European countries, in whom 60,000 incident CV events were recorded 



during the observation period (SCORE2 2021). This formidable effort was conducted in 3 

steps: 

•the model was derived from 677,684 participants from 45 cohorts without CV history 

recruited between 1990 and 2009; 

•second, sex- and age-specific regional multipliers were deter-mined for conversion of CV 

mortality rates to incidence rates involving nearly 10.8 million individuals with 731,265 CV 

events recorded during follow-up; 

•finally, external validation of the risk models was performed using data from 1,133,181 

individuals without a history of CV or diabetes in 25 prospective studies from 15 European 

countries. 

SCORE2 has several improvements over the original SCORE model because it is based on 

more contemporary and representative data on CV events in Europe and also accounts for the 

impact of competing risks unrelated to CV events. The recalibration of SCORE2 to four 

European regions with different levels of CVD risk improves risk stratification. Most 

importantly, SCORE2 pro-vides estimates for both fatal and nonfatal CV events, which is an 

improvement over calculators that predict only fatal events. Consideration of fatal events 

alone may underestimate the total burden of CV events, which in recent decades has shifted 

toward nonfatal events, particularly in younger subjects. To improve the accuracy of risk 

prediction in adults older than 70 years, the new SCORE2-OP model, was derived from the 

Cohort of Norway (CONOR) study with 28,503 participants from a low-risk region, 

recalibrated for4 geographic regions, and validated in 338,615 persons from different regions 

(SCORE2-OP 2021). The main advantage of this model is that it considers sex-specific 

competing risk and inter-actions between age and risk factors. SCORE2-OP illustrates the 

broad distribution of 10-year CV risk in the elderly, emphasizing the need for accurate risk 

prediction to guide treatment decisions in this age group. The high and very high CVD risk 

categories based on SCORE2 and SCORE2-OP are provided in the Table 2. However, the 

suboptimal performance of risk scores used in general population when applied to patients 

with chronic inflammatory rheumatic disorders has to be recognized, leading to under 

estimation of CV risk in these populations. Thus, given the important gap sin knowledge still 

existing regarding the approach to CV risk stratification in clinical practice and the need of 

using disease-specific risk prediction models, there is clearly a need for new relevant and 

feasible methods to predict CV risk in RA. In the absence of validated tools, this risk 

stratification of CVD risk can be performed according to patient categories (atherosclerotic 

cardiovascular disease[ASCVD] – diabetes, familial hypercholesterolemia, chronic kidney 

disease) as presented in Table 2. This stratification ensures flexibility for CVD evaluation 

since it gives to the clinician the possibility to use the SCORE or to refer to patient categories. 

Regarding the risk of VTE, different thrombosis risk assessment models (RAMs) have been 

developed for specific clinical scenarios[34], including the Caprini RAM for the use in 

patients undergoing surgery, the Padua prediction score, the IMPROVE risk score or the 

GENEVA risk score for non-surgical inpatients who are acutely ill [35–37]. Notably, most of 

these RAMs do not include chronic inflammatory rheumatic diseases as a risk factor. 



Unfortunately, there is no specific and validated screening tools for the assessment of the 

overall risk of VTE in patients with chronic inflammatory rheumatic diseases. Development 

of validated tools is imperative to enable correct assessment of the risk of thrombosis and to 

adequately implement tailored prophylactic measures in different clinical scenarios. In the 

absence of validated tools, the herein recommendations propose in Table 3 the list of risk 

factors to identify patients at risk of VTE. 

 

 

 

 

 



4.3. The risk of MACE and VTE should be regularly assessed in patients with 

chronic inflammatory rheumatic diseases particularly before initiating 

targeted therapies 

 

CVD risk assessment is recommended for all patients with RA, axSpA or PsA at least once 

every 5 years, which is in line with the latest ESC guidelines [33], so that lifestyle advice and 

CVD preventive treatment can be initiated when indicated. Currently, there is no evidence 

that annual CVD risk assessment compared with 5-yearrisk assessment leads to a more 

significant reduction in CVD mortality or morbidity in patients with chronic inflammatory 

rheumatic diseases [3]. 

Risk factors for VTE, including in particular older age (≥ 65years), history of VTE, obesity 

and ongoing malignancy (Table 3) should be assessed in all patients with chronic 

inflammatory rheumatic diseases. Several of these risk factors are transient (Table 3) and need 

a continuous re-evaluation especially when the clinically condition changes (such as flare, 

hospitalization, surgery discharge and so on). CVD and VTE risk evaluation should be 

reconsidered at the initiation of targeted therapies, which may modify the risk of CVD or 

VTE, so that clinicians can act accordingly [4, 38–40]. 

 

5. Recommendations 

 

The task force defined 11 recommendations of CVD and VTE risk management in chronic 

inflammatory rheumatic diseases. The list of the recommendations, including the level of 

agreement based on voting by the task force, is shown in Table 1. The recommendations 

follow a logical sequence and they are not listed in sequence of importance. All 

recommendations are discussed in detail below. 

5.1. Disease activity should be controlled optimally in order to lower the risk of MACE 

and VTE in patients with chronic inflammatory rheumatic disorders. Remission (or 

alternatively low disease activity) should be the therapeutic target 

 

The EULAR recommendations for CVD risk management have emphasized the importance of 

control of disease activity to lower CVD risk, and the association between higher cumulative 

inflammatory burden and increased risk of MACE in RA [3]. They have highlighted that 

reducing inflammation is crucial in RA for CVD risk management. Treatment should aim at 

reaching a target of sustained remission or, alternatively, low disease activity in every patient, 

as stated by the EULAR recommendations [41].Conventional synthetic disease-modifying 

anti-rheumatic drugs(csDMARDs), in particular methotrexate (MTX), as well as bio-logical 

DMARDs (bDMARDs), such as the TNF inhibitors (TNFi),are often associated with a 



significant reduction in CVD risk inpatients with RA [3]. A recent manuscript has reported 

that the addition of either a TNFi or triple therapy (MTX, sulfasalazine and 

hydroxychloroquine) resulted in important improvements in vascular inflammation [38]. 

Reduction of disease activity after treatment with tocilizumab or rituximab (RTX) showed a 

beneficial effect on surrogate markers of CVD [3]. The balance between JAKi-induced 

inflammation reduction and the risk of CVD is more difficult to apprehend because of the 

results of ORAL Surveillance. This was a large worldwide, multicenter, prospective, phase 

3B/4,randomized, open-label, non-inferiority safety endpoint study, comparing the safety of 

tofacitinib (5 or 10 mg × 2/day) to TNF inhibitors (adalimumab in the US, etanercept in the 

rest of the world).Patients included had RA and inadequate response to MTX. At time of 

inclusion, patients were to be at least 50-years-old with at least one additional CV risk factor. 

A higher number of MACE were observed with tofacitinib compared to TNF  inhibitors 

(98/2911, 3.4% vs.37/1451, 2.5%) and the non-inferiority of tofacitinib was not shown[4]. It 

is important to remind that: 

•ORAL Surveillance included patients with RA having other risk factors that impact absolute 

risk of MACE, and this CVD-risk enriched population likely reflected a spectrum of CVD 

risk; 

•tofacitinib was compared to TNFi which are associated with CVD reduction; 

•the difference of MACE was formally observed in patients with ASCVD, and to a lesser 

extent in patients with only CV risk factors.  

In addition, the potential effect on CVD of MTX, which was given in combination to 

tofacitinib or TNFi, was not evaluated. 

For both axSpA and PsA, evidence for the association between inflammation and an enhanced 

CVD risk is less abundant compared with RA. In view of shared pathogenic mechanisms, it is 

plausible that decreasing the inflammatory burden in axSpA and PsA will also have favorable 

effects on the CVD risk in these patients. Therefore, control of disease activity, as is routinely 

recommended, is expected to lower CVD risk for both axSpA and PsA [42].Disease activity 

has also been identified as a risk factor for VTE in patients with RA [19,20] (see OP1).  

Disease activity should be regarded as a modifiable risk factor for VTE in RA, and aggressive 

control of inflammation might reduce the risk of thrombosis in RA patients. TNFi may have 

the potential to reduce the risk of VTE by halting inflammation [43]. However, some RA 

therapies might have an intrinsic prothrombotic effect that could tilt the balance towards an 

increased risk of VTE. Indeed, corticosteroids and JAKi can be associated with an increased 

risk of VTE, especially in patients with risk factors of VTE [44, 45]. No data are available yet 

regarding the beneficial effect of inflammation reduction for the risk of VTE in axSpA or 

PsA. 

 

 



5.2. Smoking cessation should be encouraged to reduce the risk of MACE and VTE  

Smoking is a known risk factor for arterial and venous events per se [29,46] and can also 

increase the risk of these events further through disease activity, given that smoking is 

associated with more aggressive disease in chronic inflammatory rheumatic disorders. 

Stopping smoking is potentially the most effective of all preventive measures, with substantial 

reductions in (repeat) MIs or death [47]. Lifetime gains in CVD-free years are substantial at 

all ages, and benefits would be obviously even more substantial if other complications from 

smoking were accounted for. Quitting must be encouraged in all smokers and patients should 

be directed towards the locally defined evidence-based smoking cessation programmes, even 

if they have failed previously. Moreover, passive smoking should be avoided as much as 

possible. 

Other lifestyle interventions such as healthy diet, weight loss and regular exercise should be 

encouraged [48] There is accumulating data showing that exercise therapy has beneficial 

CVD effects in patients with chronic inflammatory rheumatic diseases [42,49,50].The 

Mediterranean diet, characterized by a high consumption of fruit, vegetables, legumes and 

cereals, including olive oil or vegetable oil is the primary source of fat intake and containing 

less red meat and more fish compared with common Western diets, has been shown to be 

associated with a reduced incidence of major CVD events in the general population [51]. 

 

5.3. NSAID and corticosteroid exposure should be minimized to reduce the risk of 

MACE and VTE 

NSAIDs and corticosteroids are commonly used for the treatment of chronic inflammatory 

rheumatic diseases and these agents effectively lower disease activity and inflammation. 

However, both treatment options have been associated with an increased risk of MACE and 

VTE [3,20]. The CV risk of corticosteroids is now well established in chronic inflammatory 

rheumatic disorders, especially RA. In a recent study from the National Databank for 

Rheumatic Disease in US (FORWARD), the use of corticosteroids was also independently 

associated with an increased risk factor for unprovoked VTE (adjusted hazard ratio, HR, 1.99, 

95% CI 1.66–2.40) [20]. As these medications are often indispensable in tackling disease 

activity in patients with chronic inflammatory rheumatic disorders, their use should be 

evaluated on an individual patient level in accordance with treatment-specific 

recommendations. 

 

5.4. In the presence of atherosclerotic cardiovascular disease, the rheumatologist 

should ensure that a specialized follow-up is ongoing  

 

Multidimensional prevention is crucial for short- and long-term outcomes in patients with 

coronary artery disease (CAD),cerebrovascular disease or lower extremity artery disease 



(LEAD)considering the high risk of new CV event. According to the latest ESC guidelines, 

several therapeutic measures are strongly recommended in this population. This includes daily 

aspirin in patients with a previous myocardial infraction or revascularization, clopidogrel 

daily in addition to aspirin for 6 months following coronary stenting in patients with chronic 

coronary syndromes, ACE inhibitors, beta-blockers among others in patients with left 

ventricular dysfunction and oral lipid lowering treatments [33]. Interventions for 

cerebrovascular diseases depend on the type of event, i.e., ischaemic or haemorrhagic. In 

patients with ischaemic stroke or transient ischaemic attack (TIA), prevention with 

antithrombotics is recommended. Use of an antiplatelet is recommended for patients with 

non-cardioembolic ischaemic stroke or TIA, and use of anticoagulants is recommended in 

patients with cardioembolic ischaemic stroke or TIA. Patients with lower extremity artery 

disease (LEAD) require lifestyle improvement, i.e., (smoking cessation, exercise and healthy 

diet) together with drug intervention, including platelet inhibitors [33]. Additionally, 

knowledge of local guidelines for management of hypertension, dyslipidemia and diabetes 

mellitus is needed to recognize thresholds and targets in order to tailor treatment in this 

specific high-risk population. These tasks may be beyond the scope of practice of the typical 

rheumatologist and a specialized follow-up is mandatory. Indeed, advances CV risk 

management using imaging and laboratory tests is required, as well as the optimization of 

lifestyle factors, hypertension and dyslipidemia and the investigation and management of 

cardiac-related symptoms. Thus, the rheumatologist should ensure that CVD risk assessment 

and management is being performed regularly, should record who is performing it (general 

practitioner, specialist) and should make sure that the patient is aware of the need for regular 

risk assessment, in coordination with primary care physicians. 

5.5. A suitable therapeutic alternative to JAKi should be considered in patients 

with history of ASCVD or VTE  

 

The part of the recommendation related to patients with ASCVD (i.e., history of coronary 

artery disease, cerebrovascular disease or peripheral artery disease) follows the statement 

form the PRAC, which indicated that JAKi should be used in patients with increased risk of 

major CV problems (such as heart attack or stroke) only if no suitable treatment alternatives 

are available [52]. Further, the PRAC has suggested that doses of JAKi should be reduced in 

some patient groups who may be at risk of cardiovascular problems. A recent post-hoc 

analysis of ORAL Surveillance showed an increased risk of MACE with tofacitinib 5 mg and 

10 mg two times per day versus TNFi that was primarily observed in patients with a history of 

ASCVD at baseline. In patients without history of ASCVD but with CV risk factors, there did 

not appear to be a detectable difference in risk of MACE with tofacitinib 5 mg two times per 

day or the combined to facitinib doses versus TNFi [39]. A large observational study that used 

US claims data to assess risk of CV outcomes (composite of hospitalization for MI or stroke) 

with tofacitinib versus TNFi in patients with RA (Safety of TofAcitinib in Routine care 

patients with Rheumatoid Arthritis; STAR-RA) was recently published [53]. Evidence for an 

increased risk of CV events with tofacitinib was not identified in this real-world cohort. 

However, STAR-RA also prespecified sub-group analyses of patients with or without 



previous ASCVD. These results were consistent with those of ORAL Surveillance; risk of CV 

events appeared to be increased with tofacitinib versus TNFi inpatients with, but not in those 

without, pre-existing ASCVD (HR1.27, 95% CI 0.95–1.70). 

In the RA integrated report of baricitinib safety data, the incidence ratio of positively 

adjudicated MACE was 0.5/100patients-year [54]. Patients in this analysis had a mean age at 

base-line of 53 years and 79% were female. No specific analysis has been performed in the 

subgroup of patients with ASCVD. However, of the1780 patients (54.8% of the study 

population) with at least one CV risk factor, the IR of MACE was 0.70/100 patients-year and 

among those aged 50 years or older with at least one additional CV risk factor (n = 1325), the 

IR of MACE was 0.77/100 PYR. IRs for stroke, MI and CV death were 0.3/100 patients-year, 

0.2/100 patients-year and 0.1/100 patients-year, respectively, in the all baricitinib dataset [54]. 

In the Upadacitinib Clinical Trial Programs in RA, PsA, and axSpA, 4298 patients received ≥ 

1 dose of upadacitinib 15 mg,40–50% of patients had 2 or more CV risk factors, and the 

proportion of patients ≥ 65 years ranged from 6 to 23% [55]. Factors potentially associated 

with MACE occurrence in patients with RA receiving upadacitinib 15 mg included in 

particular age ≥ 65 years and ASCVD[55]. Taken together, these findings emphasize the 

importance of rheumatologists assessing medical history of ASCVD (Fig. 1), when 

considering tofacitinib or other JAKi as a treatment for patients with RA and other chronic 

inflammatory rheumatic diseases. 

The PRAC also recommended using JAKi with caution in patients with risk factors for VTE, 

with possible dose reduction in this group of patients given the results of ORAL Surveillance 

suggesting a dose effect of tofacitinib for the risk of VTE, but without suggesting the use of a 

suitable alternative. Previous VTE is a major risk factor for the occurrence of new venous 

thromboembolic events [36, 56]. In ORAL Surveillance and in the upadacitinib development 

program, across the treatment groups, VTE incidence ratios were higher in patients with vs. 

without a history of VTE [55, 57]. Thus, the taskforce has considered that previous VTE is a 

foremost risk factor that justifies considering a suitable alternative to JAKi (Fig. 1). 

5.6. A suitable therapeutic alternative to JAKi should be considered in patients 

aged ≥ 65 years 

 This recommendation follows the PRAC, who recommended that JAKi should be used in 

patients aged 65 years or above only if no suitable treatment alternatives are available [52] 

(Fig. 1). This statement is based on the results of ORAL Surveillance study, which showed 

that the increased risk of MACE and VTE with to facitinibvs. TNFi was more pronounced in 

patients aged ≥ 65 years than in patients aged < 65 years [4, 57]. Moreover, patients with a 

his-tory of ASCVD were more likely to be ≥ 65 years [39]. These data were also observed in 

other JAKi. In the long-term baricitinib clinical trial dataset (n = 3770 patients, i.e.; 14,744 

patient-years), the risk of MACE and VTE was more pronounced in patients ≥ 65 years or 

with risk factors (ASCVD, diabetes mellitus, hypertension, smoking, malignancy, low HDL, 

BMI > 30, severe mobility impairment(IR = 0.70 vs. 0.05 for MACE and 0.66 vs. 0.05 for 

VTE) [54]. The analysis of the safety profile of upadacitinib over 15,000 patient-years across 

the different indications has also revealed an increased incidence of MACE in RA and PsA 



patients ≥ 65 years (RA: 1.0 95% CI0.6–1.7 vs. 0.3 95% CI 0.2–0.4; PsA: 0.4 95% CI 0.0–2.2 

vs. 0.2 95% CI0.1–0.6) [58]. Data from the phase 2, phase 3 and LTE trials of filgotinib 

revealed that the EAIRs of adjudicated MACE and VTE were higher in patients aged ≥ 65 

years [59]. 

5.7. A suitable therapeutic alternative to JAKi should be considered in patients at 

very high or high CVD risk or with major VTE risk factors 

In the population < 65 years and without ASCVD or previous VTE, major CVD and VTE risk 

factors should be actively assessed in patients with chronic inflammatory rheumatic diseases 

before a prescription of JAKi should be considered (Fig. 1). 

The detection of major CV risk factors should lead to consider other therapeutic classes and a 

reduction of JAKi doses, as stated by the PRAC [52]. The task force has considered patients 

at very high or high CVD risk according to the last ESC guidelines as a population of major 

CV risk that should avoid JAKi in case of sui-table therapeutic alternative [33]. This risk 

stratification of CVD risk can be performed according to patient categories (ASCVD, 

diabetes, familial hypercholesterolemia, chronic kidney disease) or according to the 

SCORE2/SCORE2-OP risk scores, as presented in Table 2 [33]. In addition to Oral 

Surveillance, the importance of CV risk factors in tofacitinib-treated patients has been 

highlighted by the STAR-RA study, which included a cohort that mirrored ORAL 

Surveillance inclusion and exclusion criteria (randomized controlled trial [RCT]-duplicate 

cohort). The primary outcome of the RCT-duplicate cohort aligned with the increased risk of 

MACE with tofacitinib versus TNFi observed in ORAL Surveillance (i.e., approximately 25% 

relative risk increase with tofacitinib 5 mg two times per day vs. TNFi) [4, 53]. In the 

baricitinib, upadacitinib and filgotinib development programmes, the CVD-induced mortality 

and non-fatal MI occurred in patients at very high or high CVD risk [58, 60–65]. 

The task force has also provided a definition of major VTE risk factors (Table 3). As 

previously stated above, age ≥ 65 years and previous VTE are recognized major VTE risk 

factors, which have been placed as priority risk factors in our risk assessment algorithm. 

Neoplasia and inherited thrombophilia are specific conditions that are usually known from 

patients and clinicians. Obesity is another major VTE risk factor that must be investigated 

prior to the use of JAKi. Obesity has been identified in the development programmes of the 

four JAKi in RA as a risk factor for VTE [57, 62, 66, 67]. These data emphasize again the 

need of weight management in patients with inflammatory rheumatic diseases.  

Other risk factors have been identified from the extensive literature review (Table 3), but do 

not represent, on their own, a contraindication to the use of JAKi. The combination of risk 

factors may increase the risk of VTE and should also be taken in consideration. Increased 

vigilance is also required with regard to transient VTE risk factors that are also listed in 

Table3. 

 

 



5.8. In the above situations, if no suitable treatment alternatives are available, the 

use of JAKi should be conditional on a collegial decision  

This recommendation, based on expert opinion, was elaborated in order not to leave the 

rheumatologist alone to manage a difficult situation. A collegial decision among 

rheumatologists allows a synthesis of the different risk factors for each patient with a 

personalized approach. It also allows a discussion and synthesis of specialized opinions 

gathered from cardiologists, neurologist, vascular physician, hemostasis and/or thrombosis 

specialist in order to put the risk into perspective. It also allows a formal validation of the 

decision and the mention in the medical file of “the absence of suitable alternative to JAKi”. 

The meaning of “no suitable alter-native” has not been precisely defined but may correspond 

to the previous use of all other possible of authorized classes of targeted therapies. 

Following this collegial decision, the task force feels that the rheumatologists will be more 

comfortable to have a concerted and thoughtful discussion with the patient for a shared 

decision-making. The group is fully aware of the constraints induced by this proposal. These 

procedures may evolve and be simplified in case of future reassuring data on JAKi. 

5.9. In patients at very high and high CV risk, if no suitable treatment alternatives are 

available, the use of JAKi should also be conditional to approval of the referent 

cardiologist 

To ensure the correct implementation of this recommendation, it will be important to clearly 

define the nature of the approval that will be sought from the cardiologist. Asking for 

confirmation of the use of a JAKi because of a complex cardiovascular situation may not 

result in productive advice since the cardiologist may not know the class of JAKi or be aware 

of the potential risks of CVD of this class. The approval must be directed towards the stability 

of the ASCVD and the potential risk of a new event that will preclude the use of a JAKi. 

Indeed, the prescription of a JAKi should be considered in a patient with the most stable CVD 

possible. To address this issue, the cardiologist may therefore proceed to advanced CV risk 

stratification using imaging and laboratory tests, optimize control of hypertension and 

dyslipidemia and investigate and manage possible cardiac-related symptoms. It would also be 

important to check the control of an associated diabetes mellitus [68]. 

If the cardiologist considers that the risk factors are controlled enough and that the 

prescription of a JAKi is validated following a collegial decision among rheumatologists, the 

nature and frequency of the cardiological follow-up will have to be specified, adapted and 

personalized. 

5.10. In patients with previous VTE, if no suitable treatment alternatives are 

available, the use of JAKi should also be conditional on an expert advice 

The risk of recurrent VTE is complex situation in which there is no clear recommendation. 

This risk is lowered by anticoagulation, with a large effect in the initial phase following the 

venous thromboembolic event, and with a smaller effect in terms of secondary prevention of 

recurrence when extended anticoagulation is performed [69]. On the other hand, extended 



anticoagulation is associated with an increased risk of major bleeding and thus leads to 

increased morbidity and mortality. Therefore, it is necessary to assess the risk of recurrence 

for VTE on an individual basis, and a recommendation for secondary prophylaxis should be 

specifically based on risk calculation of recurrence of VTE and bleeding, which falls beyond 

the scope of practice of all rheumatologists. Indeed, estimating the risk of recurrent VTE is 

complex and requires consideration of relevant risk factors for recurrent VTE, especially the 

presence of intrinsic risk factors that are known to promote recurrence. For this rea-son, the 

task force considered that the use of JAKi in patients with previous VTE should be 

conditioned to an expert opinion. After an individualized assessment of the risk factors for 

VTE ,a collegial decision among rheumatologists should be made to the feasibility of 

introducing an additional potential risk factor for VTE and, if it is considered as possible, 

whether the use of JAKi should be used at reduced dose and/or combined with 

thromboprophylaxis, the modalities of which should be determined. Many medical specialties 

are likely to manage VTE (internal medicine, vascular medicine, hematologist, 

pulmonologist. . .) and it is very important that the rheumatologist identifies a local referent 

for VTE within its health care structure. 

5.11. Thromboprophylaxis should be considered for patients at major risk of VTE in 

presence of transient risk factors  

 

In accordance with current guidelines on the presence of VTE during hospitalization, patients 

with chronic inflammatory rheumatic diseases should receive pharmacological 

thromboprophylaxis during the inpatient period, regardless of the cause of hospitalization 

[70]. In particular, RA patients hospitalized fora disease flare may be particularly at risk of 

VTE, especially if they receive high dose of corticosteroids (Table 2). An extended duration 

of thromboprophylaxis beyond hospital discharge is not routinely recommended in patients 

with chronic inflammatory rheumatic diseases. However, surgical and orthopaedic research 

have shown that the risk of VTE can remain elevated even after hospital discharge [71, 72], 

and a subgroup of patients may benefit from an extended duration of VTE prophylaxis [73]. 

RA disease activity is a known risk factor for VTE [19, 20]. Most RA flares occur in an 

ambulatory setting but given that the thresholds for hospitalization due to RA flares differ 

worldwide, the proportions of inpatients and outpatients with RA having a VTE event may 

vary. Given that the absolute risk of VTE remains low in outpatients with active RA, the use 

of thromboprophylaxis is not recommended in the absence of risk factors. On the other hand, 

outpatients with major VTE risk factors and at least a transient risk factor, including RA flare 

(Table 3), might be at particular risk of VTE and could benefit from thromboprophylaxis until 

the transient provoking factor disappears. There is a paucity of evidence regarding 

thromboprophylaxis in patients with RA, and this issue should be considered on a case-by-

case basis. Guidelines recommend pharmacological over mechanical thromboprophylaxis, 

given that the former may be more effective in the prevention of PE and symptomatic VTE 

[70,74]. The preferred methods of prophylaxis are low molecular weight heparin (LMWH) or 

fondaparinux over unfractioned heparin (UFH) [70]. 



 

 

6. Discussion 

 

The ultimate goal of this consensus was to give multidisciplinary practical recommendations 

to prevent potentially life-threatening complications of MACE and VTE in patients with 

chronic inflammatory rheumatic diseases, following the communication of the PRAC. This 

consensus led to the development of a series of overarching principles and recommendations 

supported by available evidence regarding the background risk of MACE and VTE in patients 

with chronic inflammatory rheumatic diseases. Additionally, whenever appropriate consensus 

recommendations for the prevention of MACE and VTE were made (Table 1), as well as and 

the assessment of CVD and VTE at the initiation of targeted therapies, especially JAKi (Fig. 

1). These recommendations may evolve according to new results obtained on JAKi in current 

practice, in particular with the help of registries, and thus, should be updated. Until now, most 

of publications that followed ORAL Surveillance did not firmly confirm the link between 

JAKi and MACE, whereas several concerns remain on the risk of VTE [44, 53, 75]. The 

acceptability of these recommendations should be further evaluated by rheumatologists and 

patients, as well as their future dissemination among the medical community and patients.  

Treatment strategies of established MACE or VTE in patients with chronic inflammatory 

rheumatic diseases were beyond the scope of this consensus, and physicians should refer to 

available guidelines.  

Further evidence is needed regarding the drug-related risk of MACE and VTE with JAKi. 

Several questions remain unsolved and would deserve dedicated studies. They are listed in the 

research agenda (Table 4). It will be important to determine which mechanisms lead to the 

MACE and VTE events seen with JAKi, and particularly tofacitinib and baricitinib in clinical 



practice. Then, real life data are mandatory to confirm whether these risks maybe extended to 

JAK-1 more selective agents upadacitinib and filgotinib. It is important to consider that long-

term follow-up data that will be obtained for upadacitinib and filgotinib will be influenced by 

the different recommendations and warnings, meaning that any risk reduction with these 

drugs might not be related to drugs themselves but to better management of JAKi.  

The majority of available evidence was obtained in RA and how high is the CVD and VTE 

risk in patients with AS or PsA treated with JAKi is not known. One important issue will be 

the management of at-risk patients with ongoing therapy with JAKi, as well as the potential 

value of JAKi dose reduction and the combination of JAKi with methotrexate to decrease the 

risk of MACE and VTE. In addition to real life studies specifically designed to address these 

important issues, the development of specific risk assessment tools for MACE and VTE in 

patients with chronic inflammatory rheumatic diseases are warranted, as they might influence 

management in some clinical scenarios. 
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