Comorbidities or extra-articular manifestations - time to reconsider the terminology?
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Editorial 
The average patient with rheumatoid arthritis (RA) has 1.6 co-existing clinical conditions, which may be related or unrelated to their disease (1) (Figure 1).  Approximately 60% of patients have multiple comorbidities, defined as “the existence or occurrence of any distinct additional entity during the clinical course of a patient who has the index disease under study” (2). The co-existence of two or more of these chronic conditions has been used to define “multimorbidity”. Additionally, there is another set of conditions, traditionally referred to as extra-articular manifestations (EAM) in RA, which are manifestations of disease, more directly related to the underlying common pathophysiological mechanisms driving inflammation. Conditions may also arise as a result of direct or indirect complications of the rheumatic disease and/or its treatment. All may contribute to increased disease activity, as well as “difficult-to-treat” (D2T) disease, which in itself can then have a negative impact on clinical manifestations of co-existing conditions (3). Approximately 30% of patients with RA have D2T disease, with 69% having comorbidities, compared with just 37% of those without D2T disease (3,4). Ultimately what matters is to be able to identify the presence of these conditions and to address them, the latter via direct management or via signposting to relevant specialties.  The purpose of this editorial is to stimulate reconsideration of the terminology used in reference to these conditions in people with RA.
With increasing understanding of disease pathophysiology, we have come to understand that this distinction between subcategories is not as clear-cut as once thought. It is only relatively recently that the truly systemic nature of RA has been increasingly appreciated by clinicians, with many continuing to consider RA as primarily a disease of the joints. There is marked variation in how terms such as comorbidity, multimorbidity, extra-articular manifestation and complication are used. One should not divert away from the primary goal though, which should be to give the best care possible for the patient and therefore to effectively recognise and treat these conditions ensuring optimal clinical outcomes.
[bookmark: _Hlk95682843]At time of diagnosis, people with RA have numerous other pre-existing conditions, which continue to accumulate over time (5). The overall prevalence of comorbidities in people with RA increased from 29.0% in 1990 to 50.7% in 2010 mainly due to cardiovascular and non-cardiac vascular conditions, including hypertension (6). Some co-existing conditions are clearly related to RA, often termed EAMs, including RA-interstitial lung disease (RA-ILD), scleritis and RA vasculitis. Others are not related, such as osteoarthritis and asthma. Some may arise due to medications used in the treatment of RA, such as side effects of corticosteroids, or complications of the disease itself. Many, however, are in part related to RA, and partly not. The association of a particular condition with RA will vary between patients. The ambiguity in the nomenclature can be demonstrated through three key examples of such conditions- cardiovascular disease, obesity and mental health conditions.
Patients with RA are known to have accelerated atherosclerosis, often the outcome of uncontrolled disease activity as well as cardiovascular risk factors- cardiovascular disease being responsible for over 50% of premature deaths in patients with RA (7). Cardiovascular disease may arise independent of RA, or may be initiated or accelerated due to the underlying inflammatory pathophysiology. Therefore, whether described as a comorbidity, or complication or an EAM, all can theoretically apply.
Closely linked with cardiovascular disease is obesity, which again, may be considered a comorbidity in patients with RA, as well as EAM and indeed complication of both the disease itself and its treatment, most famously, corticosteroids. Furthermore, this may be a consequence of change in lifestyle, for example, reduced exercise due to increasing pain and stiffness due to RA. Thus, the nomenclature and categorisation are not straightforward. Nonetheless, the impact on clinical outcomes and patient experience of disease and response to treatment are profound. Obesity is a key contributor to D2T disease, associated with greater disease activity, health assessment questionnaire (HAQ) scores and Short Form Health Survey (SF-36) scores (8). Overweight and obese patients are less likely to respond to treatment with anti-TNF inhibitors, further contributing to refractory disease. The obese state is both perpetuated by and in itself is associated with increased levels of circulating cytokines, leading to a pro-inflammatory state driving up markers of inflammation such as ESR and CRP and overall RA disease activity.
Aside from physical conditions, mental health disease, including anxiety and depression, are highly prevalent in people with RA, with approximately 20% having anxiety and 40% having depression (9). Mental health symptoms are closely linked to other aspects of RA such as widespread pain, higher disease activity as well as contributing to D2T disease. Anxiety states are present in 17% of D2T patients compared to 7% of those with non-D2T RA (3). Depression also reduces the likelihood of achieving remission in RA (10). Whilst anxiety and depression have historically been considered comorbidities in patients with RA, that is, separate co-existing conditions albeit with increased prevalence in this population, there is increasing evidence to suggest it may at least in part be defined as an EAM in RA (11). The immune mechanisms linking depression and RA pathogenesis are yet to be fully established. However, it is likely that shared immune alterations and pathophysiology lead to effects on brain structure, manifesting with neuropsychiatric symptoms. Concentrations of pro-inflammatory cytokines involved in RA disease activity, including IL6, IL1β, and TNFα, have been shown to be upregulated also in patients with depression, compared with healthy controls, with some studies also reporting the effectiveness of TNF inhibitors for treating depression (12).
[bookmark: _Hlk95682499]The three examples of cardiovascular disease, obesity and mental health conditions demonstrate clearly the ambiguity of nomenclature for conditions present in patients with RA. There is no straightforward solution to this problem. One method of simplifying the terminology may be to put all additional conditions in a patient with RA under the umbrella of “co-existing conditions.” However, it is useful to be able to differentiate between those that are related and unrelated to RA, not least to guide management. Therefore, another solution may be to segregate conditions into “comorbidities related to RA” and “comorbidities unrelated to RA”. 
It is important to understand what drives these conditions, especially in the presence of other diseases such as RA, so that we can better manage them and improve over clinical outcomes. Whilst it is useful to be able to categorise them  and seek a clearer system of terminology, ultimately it is recognising them promptly and treating them effectively which is important. We call for a reconsideration of the nomenclature for such conditions and manifestations, to provide greater clarity for both clinical and academic purposes.
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[bookmark: _GoBack]Figure 1
Schematic to demonstrate how co-existing conditions in patients with rheumatoid arthritis have traditionally been described. A few of the most common examples are given.
