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Abstract

Rheumatic diseases affect a significant portion of the population and lead to increased health care 

costs, disability and even premature mortality; as such, effective preventive measures for these 

diseases could lead to substantial improvements in public health. Importantly, established and 

emerging data from natural history studies show that for most rheumatic diseases there is a period 

of ‘preclinical’ disease development during which abnormal biomarkers or other processes can be 

detected. These changes are useful to understand mechanisms of disease pathogenesis; in addition, 

they may be applied to estimate a personal risk of future disease, while individuals are still 

relatively asymptomatic. Based on this, a hope is to implement effective screening and preventive 

approaches for some rheumatic diseases, perhaps in the near future. However, a key part of such 

approaches is a deep understanding of the mechanisms of disease development as well as 

evidence-based and effective screening and preventive interventions that incorporate disease 

biology as well as ethical and public health concerns.
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Introduction

Across the multiple fields of medicine there is increasing interest in preventive approaches 

to disease. To help guide preventive approaches to disease, in the 1960's, the World Health 

Organization put forward recommendations for disease screening and prevention, as listed in 

Table 1 (1). Overall, these recommendations suggest that diseases targeted for screening and 
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prevention should have an important impact on health, an identifiable asymptomatic (or 

minimally symptomatic period), during which individuals at high-risk for future disease can 

accurately be identified, and that there be available an effective means for preventing the 

further evolution of disease. Screening and prevention approaches that follow these 

guidelines are in action for many diseases. For example, across the globe there is 

considerable effort put forward to screen and prevent adverse outcomes from cardiovascular 

disease and many types of cancer, as well as programs to prevent many infectious diseases.

While most rheumatologists would agree that rheumatic diseases on the whole are important 

health problems and meet several of the other WHO criteria for screening, many key 

questions regarding prevention of rheumatic diseases are still unanswered. However, given 

the growing understanding of the etiologies rheumatic disease, and as discussed herein, a 

growing awareness that many rheumatic diseases have a period of relatively asymptomatic 

disease development during which there are abnormalities of biomarkers that can be used to 

predict future risk for disease (2), there is hope that rheumatic diseases could join the list of 

preventable diseases.

In this review, we will discuss some general principles of disease prevention applicable to 

rheumatic disease, and outline a potential research strategy for the development of effective 

preventive strategies that are able to reduce the adverse impact of these diseases.

General strategies for disease prevention

Prevention strategies are typically categorized into primary, secondary, or tertiary 

interventions (Figure 1) (3, 4). The aim of primary prevention is to avoid the development of 

disease by eliminating specific risk factors or increasing individual's resistance to the 

condition. An example of this type of approach is vaccines against infections. The aim of 

secondary prevention is to reduce the progression from a latent or asymptomatic phase of 

disease to symptomatic disease. Thus a secondary preventive intervention attempts to 

interrupt the mechanisms of disease development before they evolve into an apparent illness. 

Examples of this type of approach include early identification of cancers through programs 

such as mammograms and colonoscopies.

The aim of tertiary prevention is to delay or to limit the impact of an established disease (5). 

This is where most rheumatic diseases are currently dealt with, where rheumatologists are 

typically performing tertiary prevention by attempting to prevent progression of disease to 

disability or premature death after a patient present with clinically apparent disease (e.g. 

swollen joints in RA, or skin rash in SLE). However, rheumatologists are less used to carry 

out primary or secondary preventive interventions for rheumatic diseases. As knowledge of 

the risk factors for rheumatic diseases is growing (e.g. smoking for rheumatoid arthritis 

(RA))(6), primary prevention may become more of a priority for rheumatic diseases.

Potential primary preventive strategies

Environmental risk factors are of great interest for a preventive strategy of rheumatic 

diseases, as they are potentially modifiable. In particular, lifestyle modifications are a 

common request from at risk populations; specifically, when individuals at high-risk for RA 
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were interviewed about potential preventive interventions, the majority primarily mentioned 

lifestyle adjustments as approaches that they would be comfortable with (7).

Multiple environmental and lifestyle factors have been identified for rheumatic diseases. In 

RA, tobacco smoking is the best-established risk factor and is responsible for one out of 

every 4 to 6 cases of RA (population attributable risk)(8). The effect of tobacco is dose-

dependent and larger in shared-epitope positive individuals (8, 9). Other inhaled pollutants 

have also been implicated in the development of RA, such as silica dusts, factory dusts or 

exposure to traffic pollution (10, 11). Reproductive and hormonal factors also play a role in 

the development of RA and several other autoimmune diseases. Sex hormones have 

immunomodulatory effects, but the complex interactions among hormones are not fully 

understood. Oral contraceptive and hormone replacement therapy have been associated both 

with a lower RA risk, but not all studies have confirmed these findings. Several studies have 

found an increased risk of RA with obesity and with lower social class (12, 13). Dietary 

factors have generally given inconclusive results, but recently, high intake of soda and salt 

have been associated with an increased risk of RA (14, 15). On the contrary, a moderate 

alcohol consumption has consistently associated with a decreased risk of RA (16). In a 

similar way, tobacco smoking, occupational exposure to silica dust and exposure to sunlight 

have also been associated with an increased risk of SLE, while moderate alcohol intake 

appears to decrease the risk.(17) In some cases, specific disease triggers such as toxic oil, 

certain medications, or possibly exposure to certain mycotoxins may shed light on the 

pathophysiology of specific rheumatic diseases such as eosinophilic disease, drug-induced 

autoimmune syndromes, and potentially certain forms of osteoarthritis such as Kashin-Beck 

disease (18-21). Emerging data suggest that microorganisms may be implicated in the 

development of certain rheumatic diseases, such as Epstein-Barr Virus in SLE (22) or 

bacterial organisms in RA (23-25). If the infectious etiology for rheumatic diseases is 

confirmed, it could open the door to preventive strategies involving vaccines against 

causative organisms.

Risk factors for other rheumatic diseases are also known. For example, diet-related 

metabolic effects such as central obesity and diabetes as well as alcohol intake have been 

shown to be related to increased risk for gout (26). In addition, prior injury, obesity and 

abnormal joint mechanics are risk factors for OA (27). Many more environmental risk 

factors for rheumatic diseases certainly exist although more research is warranted to grasp 

the complex interactions between genetics and the environment, both to understand the 

etiology these diseases and to initiate preventive interventions.

While there are many environmental factors that have been associated with the development 

of rheumatic diseases, overall few of the identified environmental triggers for rheumatic 

diseases have enough supportive evidence and strong enough effect sizes to warrant altering 

a specific environmental risk factor on a population level. Even tobacco smoke, which as 

discussed above is one of the best-established environmental risk factor for RA, still only 

explains ∼30% of seropositive disease (28, 29). However, the effect of environmental risk 

factors may be much stronger in individuals with a certain genetic makeup (9, 30).
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An interesting approach to identify individuals for whom environmental factor(s) or and/or 

lifestyle modifications may be most effective is to combine several environmental risk 

factors to identify individuals at very high risk for rheumatic disease. For example, a British 

study has proposed a risk score for inflammatory polyarthritis based solely on easily 

ascertained lifestyle factors(31). This lifestyle risk score simply combines pack-years of 

smoking (every 10 pack-years), alcohol consumption (units/day), occupational class 

(professional, manual, neither), obesity (BMI > 30), presence of diabetes, parity (≥2) and 

duration of breast-feeding in women (years). Based on a simple summation of these lifestyle 

factors, this risk score can identify individuals who have up to a six times higher risk of 

developing polyarthritis. In addition, using the United States-based Nurses Health Study, 

Karlson and colleagues have used a combination of family history, genetic and 

environmental factors to predict future risk for RA, with area under the curve (AUC) of >0.8 

for their best predictive models for RA (32, 33). While targeting single environmental 

factors in the general population may not be a feasible strategy for relatively uncommon 

diseases, approaches combining genetic and environmental risk factors may be useful to 

detect specific individuals in whom a preventive intervention aimed at modifying lifestyle 

factors is most indicated.

Identification of preclinical phases of rheumatic disease

Because of the difficulty in identifying specific environmental risk factors for most 

rheumatic diseases as well as the relatively weak effect sizes of known environmental risk 

factors when applied on a population-basis (6), perhaps a more feasible approach to 

rheumatic disease prevention is to focus on interventions in individuals who are at a very 

early phase of rheumatic disease development prior to the development of significant tissue 

injury. This concept has gained traction over the past few years in large part due to a 

growing understanding of the natural history of rheumatic diseases. Specifically, many 

autoimmune rheumatic diseases are currently believed to result from multi-step processes, 

whereby an environmental trigger (or triggers) induces an immune reaction in genetically 

susceptible individuals. The genetic susceptibility may be assessed through a careful family 

history of disease or measured with specific genetic markers (2, 9, 34). Furthermore, in 

many rheumatic diseases including SLE (35), RA (36-40), and antineutrophil cytoplasmic 

antibody (ANCA) positive vasculitis (41, 42), disease specific autoantibodies may precede 

by several years the clinically apparent manifestations of disease, often termed ‘preclinical’ 

disease. Other rheumatic diseases such as gout and osteoarthritis also have ‘preclinical’ 

phases with abnormal biomarkers (e.g. uric acid s(43)) or early structural changes (e.g. hip 

dysplasia(44)), in absence of significant clinical symptoms. Thus, identifying a high risk 

population could be done either by identifying genetically susceptible individuals (i.e. 

genetic screening using genetic risk scores, or as a proxy - a family history of autoimmune 

disorders)(45), by detecting the presence of specific biomarkers (e.g. auto-antibodies), or by 

recognizing a set of highly relevant environmental exposures (31).

Potential secondary prevention strategies

While many rheumatic diseases may be identified in their preclinical phases, it is not clear 

how to safely and effectively prevent either the initiation of early autoimmunity, or the 
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progression of early autoimmunity or other rheumatic disease mechanisms (e.g. high uric 

acid in gout, or early cartilage damage in OA) while the disease is in a relatively 

asymptomatic state. It is possible that environmental risk-factor modification could be 

effective to halt initiation of autoimmunity, or even progression of early autoimmunity to 

clinically apparent disease; however, we are still lacking knowledge of which factors act to 

initiate and propagate autoimmunity once it develops. Furthermore, modulating an 

environmental risk factor(s) may be effective to prevent the development and/or progression 

of rheumatic disease, but it may be difficult to measure its effect as the time between an 

intervention and the potential clinical benefit may be very long. For example, using data 

from the Nurses’ Health Study, Karlson and colleagues found that risk of RA remained 

elevated until 20+ years after smoking cessation (46); such an effect would be very difficult 

to measure in a clinical trial to show benefit in an evidence-based fashion. Tolerance-

inducing regimens could also be an attractive approach for altering progression of 

autoimmunity; however, this approach is difficult to employ unless specific antigen targets 

and immune regulatory pathways are well understood.

Given the difficulties of modulating of environmental risk factors to prevent rheumatic 

disease, perhaps pharmacologic intervention using agents known to be effective for the 

treatment of established rheumatic diseases would be the best approach to prevent the 

progression of autoimmunity. In support of this approach, In animal models of autoimmune 

diseases, early therapeutic interventions are capable of averting the development of the 

clinical disease (47). However, to date, only indirect evidence supporting this hypothesis is 

available in humans: In the early stages of RA, a therapeutic “window of opportunity” 

appears to exists, where early anti-rheumatic therapy appears to modify the disease 

permanently in some patients (48)49-53. Furthermore, in the Dutch ‘PROMPT’ study, a 

limited course of methotrexate in patients with early undifferentiated arthritis initially 

delayed or prevented the onset of classifiable RA in a proportion of patients, especially those 

with seropositivity for antibodies to citrullinated proteins (49), although the effects of this 

intervention appeared to wane after 5 years of follow-up (50). Other rheumatic diseases such 

as SLE likely operate in a similar fashion (51). The exact mechanism for improved long-

term outcomes is unclear, although several observations suggest that in the early stages of 

the disease process, the immune system might still be amendable to immunologic 

reprogramming. It has also been suggested that early intervention prevents the recruitment 

and/or evolution of effector cells such as synovial fibroblasts to a more pathogenic 

phenotype (52).

Based on these findings, drugs already known to be effective in clinically apparent 

rheumatic diseases could be applied in the preclinical phase to halt progression to a more 

damaging phase of disease. For example, in individuals who are at-risk for RA or SLE, 

drugs such as hydroxychloroquine, methotrexate or others could be applied in the preclinical 

phase of disease development. Furthermore, interventions at this early phase of disease may 

be more effective at altering autoimmunity because of less development of more persistent 

immune and inflammatory responses.

There is already limited evidence that such approaches may be effective in some rheumatic 

and other autoimmune diseases. In uncontrolled trials, use of hydroxychloroquine appears to 
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reduce rates of progression from palindromic rheumatism (which may be a form of 

preclinical RA) to persistent inflammatory arthritis (53-55); in addition, in uncontrolled 

studies of SLE, early use of hydroxychloroquine appeared to delay the fulfillment of 

classification criteria for SLE and reduce the expansion of autoantibodies (51). Furthermore, 

a small trial tested a limited prevenitve intervention in postpartum females with presumed 

preclinical Graves disease based on high titers of thyroid antibodies, and suggested that a 

short term course of prednisolone may prevent the development of postpartum 

hypothyroidism (56). Finally, a clinical trial in The Netherlands is examining the efficacy 

and safety of rituximab to prevent the progression from systemic autoimmunity associated 

with RA (autoantibody positive individuals) to clinically classifiable RA (57). The results of 

this study could be highly informative about potential preventive approaches to RA, which 

could be applied to other rheumatic diseases as well.

Caveats to prevention

While alterations of environmental factors or pharmacologic approaches to prevention of 

rheumatic diseases are attractive, there are many caveats. Perhaps most importantly, a 

careful balance is needed between determining the risk of future disease and the potential 

adverse impact from screening and preventive interventions.

In terms of identifying individuals at risk for future rheumatic disease, there are several 

possibilities. Importantly, any approach to identify those at risk for future rheumatic disease 

would need to have sufficiently high predictive values for future disease that would allow 

for balancing risks for developing disease and the potential benefit of prevention, against the 

risks of preventive interventions, potential adverse effects from the test itself that could 

include emotional and physical harms, as well as inappropriate health-care costs that may 

from false positivity. Autoantibodies are known to be present prior to clinically apparent 

SLE and RA, and in some studies have high (>90%) positive predictive values (PPV) for 

future disease. For example, in case-control studies of RA-related autoantibodies, positivity 

for antibodies to citrullinated proteins in combination with rheumatoid factor were highly 

specific for RA, and had a PPV of close to 100% (39, 40). However, when the diagnostic 

accuracy of these autoantibodies is compared to population rates of RA of ∼1%, PPVs fall 

to ∼16%(39). If these autoantibodies were used in broad screening programs to identify 

subjects at high risk for future onset of disease, perhaps the absolute risk predicted by 

certain biomarkers would need to be higher in order to justify use of a potentially toxic 

medication. For diseases such as gout, high levels of uric acid may predict the future onset 

of clinically about gouty arthritis (58); however, is the risk of disease that can be estimated 

from an elevated level of uric acid high enough to justify the use of a medication such as 

allopurinol that has a low but real risk of serious adverse effects (59)?

In addition, screening strategies for rheumatic diseases should allow for the prediction of an 

individual's likelihood of developing future disease (i.e. will a person develop the disease?), 

as well as timing (i.e. when will they develop disease?). This is important both for an 

individual, when contemplating preventive interventions, as well as for prevention trials, 

where it is highly important to identify the number of expected outcomes within a 

temporally limited period. In RA, several studies have found that a combination of 
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autoantibodies, specific cyotkines and chemokines predicted the likelihood and timing of 

future RA (60, 61). A Dutch study has shown that a combination of these factors can be used 

in subjects with arthralgias, but without inflammatory arthritis, to predict the likelihood and 

the timing of future RA (62).

Another caveat to prevention of rheumatic diseases is that the specific mechanisms at play in 

the earliest phases of development of rheumatic diseases are largely unknown. An agent, 

such as anti-tumor necrosis factor alpha may not be effective in the preclinical phase of 

disease, where TNF may not yet be a major pathogenic factor. If this was the case, then the 

use of such an agent may not offer any preventive benefit, but only potential harm. In 

addition, the duration of a pharmacologic intervention in the preclinical phase to prevent 

progression to disease is unknown. Could a short-term intervention ‘reset’ the immune 

system and lead to permanent reduction of future risk for clinically apparent rheumatic 

disease? Or, would an intervention need to be continued indefinitely in order to prevent 

tissue injury? A Dutch trial using two doses of intramuscular corticosteroids was 

unsuccessfully to prevent progression to clinically classifiable RA (63). This may not have 

been the correct pharmagologic agent, or the duration of therapy may have been inadequate, 

but these results highlight that these issues need to be addressed in carefully designed 

clinical trials.

Finally, identifying and measuring important outcomes in prevention is a difficult issue. 

Should the goal of prevention be to prevent the clinical onset of classifiable disease? To that 

end, are currently available classification schemes for rheumatic diseases adequate outcome 

measures for disease prevention? What if subjects participating in rheumatic disease 

prevention had improvements of symptoms or findings that did not meet standardized 

classification criteria for disease? For example, in RA prevention, what if a subject had 

improved arthralgias from a preventive therapy for RA even in absence of developing 

clinically apparent synovitis? Are current systems for measuring such outcomes adequate for 

robust determination of effectiveness of preventive strategies? Furthermore, would other 

outcomes such as alterations of biomarkers be acceptable? Certainly rheumatologists may 

believe that an intervention that made a specific autoantibody disappear may be worthwhile, 

but unless this results in meaningful improvement in clinical outcomes, it may be less 

attractive to regulatory agencies or even individuals participating in prevention strategies.

While there are caveats to prevention of rheumatic diseases, it must also be considered that 

the potential benefits of prevention approaches may extend beyond the disease it addressing. 

For example, perhaps strategies for RA prevention will prevent joint damage, but potentially 

also prevent cardiovascular disease associated with autoimmunity (64-67). Perhaps lowering 

uric acid with an agent such as allopurinol will prevent gouty arthritis, but also improve 

cardiovascular disease risk, and all-cause mortality as emerging data suggests it might (68, 

69). These issues are difficult to define, but they will need to be considered when assessing 

the risks as potential benefits of preventive approaches in rheumatic diseases.
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Personalizing approaches to prevention

Any preventive intervention for rheumatic disease will involve an individual choosing to 

participate in screening and preventive activities. The factors that may influence this choice 

to participate in screening and prevention include perceived personal risk for disease, 

familiarity with the illness and expected personal benefit (7, 70). The characteristics of the 

preventive approach (administration mode, duration of the preventive therapy, adverse event 

profile) may modulate their decision to participate in prevention (47).

An individual's perception of personal risk may be based on numbers that are provided to 

individuals by the health care community regarding risk (e.g. positive predictive value of a 

test), but may also involve personal characteristics such as underlying tendency to trust 

health care information or acknowledge their own personal risk for a disease (71). In 

addition, an individual's familiarity with the disease may further influence their decision to 

participate in preventive strategies. For example, an individual whose mother had severe 

RA, or whose father had severe gout, may approach prevention very differently than 

someone who has never known anyone with the disease. The perceived benefits of a 

preventive intervention may also be difficult to ascertain and explain to individuals. For 

example, someone who is asymptomatic yet at risk for future rheumatic disease may have 

special requirements to convince them to participate in a strategy that will prevent an 

adverse health outcome in the distant future (72). These are important issues because 

individuals are less likely to be compliant with a therapeutic approach if they do not gain 

any perceived benefit (73). Moreover, the benefits of prevention will need to be explained 

carefully to subjects, as the perceived harm of many rheumatic diseases is decreasing with 

modern therapies. Using RA as an example, it may not be fair to ‘scare’ someone into 

participating in disease prevention based their knowledge of a patient with very severe joint 

damage that developed in an era prior to effective disease-modifying therapy.

Furthermore, while the potential harms of pharmacologic agents may be readily 

ascertainable based on known side-effect profiles, other possible preventive interventions 

such as smoking cessation (RA) or weight loss (OA), may seem overall beneficial, but be 

intolerable or very difficult for some individuals. As an example, a youth with mild valgus 

deformity of the knee that increases his risk for future OA (74), may not be willing to avoid 

risky yet enjoyable behaviors, such as playing soccer, in order to avoid potential future 

symptomatic knee OA. Because these issues differ between diseases, acceptability of a 

preventive intervention needs to be appraised in each target population.

Highlighting some of these issues, in one of the possible target populations for a preventive 

strategy of RA, namely first degree relatives of patients with the condition, a qualitative 

study suggested that preventive interventions could meet the expectations of this population, 

given that the screening procedure used to identify at risk individuals is reliable and that the 

potential preventive therapy has only minimal constraints and a good safety profile.(7) In 

this study, the theoretical risk of developing RA in the next five years had to above 30% 

before the majority of the target population would consider taking a prophylactic treatment 

(Figure 2). Another study examined what factors persons at risk consider before taking a 

preventive treatment. Not unexpectedly, participants are more likely to consider taking a 
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preventive treatment when the risk of developing the disease increases. The efficacy of the 

preventive intervention and the risk of serious adverse events were the most important 

attributes for choosing a preventive treatment for RA. It is noteworthy that individuals at 

risk of RA request considerable effectiveness from a potential preventive treatment, before 

they would consider taking such a therapy (75).

Even if we could adequately predict the future development of autoimmune disorders, not 

everyone will be eager to find out about their risk of future disease. In a prospective cohort 

study of first degree relatives of RA patients (76), participants could receive the results of 

their genetic and immunological tests. While most participants wanted to know, a significant 

proportion of participants opt not to receive the results of their biomarkers (Axel Finckh, 

personal communication).

The potential harms of screening have been largely debated in the oncology literature, in 

particular for breast cancer screening and the related risk of overtreatment (15). Thus, in the 

field of breast cancer, the trend is moving away from organized population screening 

programs towards a more personalized, risk-based approach (77). The ethical issues can 

become even harder with the advent of genetic testing, as we move away from conventional 

screening, aimed at detecting early-stage diseases, to probabilistic approaches. If this is 

applied to rheumatic diseases, we will have to interpret results of potential screening tests 

for rheumatic diseases in light of the individual's probability of disease (78). Furthermore, 

screening for disease before a valid treatment option becomes available, may not be ethical, 

as no preventive treatment can be offered to subjects identified at very high risk (79, 80), 

although to develop preventive strategies, there will need to be some initial steps to test 

interventions without knowing their full effects. For rheumatologists, the coming era of 

prevention will certainly require considerable counseling talents and communication skills, 

as probabilities are often not well understood by patients and the issues complex (81).

The public health impact of prevention

In terms of potential impact, prevention of rheumatic diseases has a great potential of public 

health benefit, given the burden of these conditions in terms of disability and lost 

productivity. However, in spite of their impact, prevention of rheumatic diseases has not 

been a priority in most countries, possibly because these conditions are not immediately 

lethal. However, if rheumatic diseases are evaluated in aggregate, their overall impact on 

public health should make addressing preventive strategies a top priority for authorities.

If prevention of rheumatic conditions is to gain acceptance, it will have to meet certain 

criteria for primary prevention established by public health agencies. As mentioned in the 

Introduction to this chapter, as well as in the article by Dr. Ned Calonge included in this 

edition of Rheumatic Disease Clinics of North America, the WHO has presented guidelines 

for disease screening and prevention (Table 1), which apply to preventive approaches of 

rheumatic diseases. Importantly, any such approaches will require understanding the natural 

history these condition, from their asymptomatic phases to their clinically apparent phases. 

Notably, at present, of the rheumatic diseases, few meet these requirements, with the 

exception of osteoporosis, and potentially rheumatic fever, where treating patients with low 
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bone density and Streptococcal pharyngeal infection, respectively, has demonstrated benefits 

(82). As for preventive strategies for other rheumatic diseases, arguably, the study of RA 

pathogenesis is probably the most advanced; and, its relatively high prevalence in 

relationship to other autoimmune rheumatic diseases makes it an attractive first target for a 

preventive intervention. However, while identifying preclinical RA has become a major 

scientific question, it still needs study before curing or preventing can become a reality. But, 

if success is met in one rheumatic disease, it could set the stage for preventive approaches 

for a host of immune-mediated conditions, ultimately leading to substantial benefits to 

public health.

Summary and future directions

Rheumatic diseases affect a large number of individuals and lead to significant morbidity, in 

some cases increased mortality, and high health care costs and loss of productivity. A 

growing understanding of the natural history of many of these diseases suggest that they 

could be approached in a preventive fashion to either stop the initial development of disease, 

or halt progression to disease during its preclinical phase. A better understanding of disease 

pathogenesis may lead to effective screening and prevention strategies for a broad range of 

rheumatic disease in the near future. Furthermore, studies of disease pathogenesis need to be 

paralleled by studies of the cost-effectiveness, feasibility and ethics of prevention strategies 

as well as subject-related factors that can influence participation in prevention.
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Summary Points

1. A growing understanding of a ‘preclinical’ period of many rheumatic diseases 

suggests that they could be approached in a preventive fashion.

2. Prevention of rheumatic diseases may be through ‘primary’ prevention of initial 

autoimmunity or tissue injury, or through ‘secondary’ prevention to halt 

progression of autoimmunity and/or tissue injury while subjects are still in an 

asymptomatic or minimally symptomatic phase.

3. Prevention may be approached through combinations of risk factor 

modification, induction of tolerance, or pharmacologic interventions.

4. Additional research is needed to identify effective biologic targets and methods 

for prevention of rheumatic diseases, as well as to learn how to apply effective 

screening and prevention strategies that able to improve public health in a cost-

effective fashion.
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Figure 1. Natural history of rheumatic disease and possibilities for prevention
This figure illustrates the natural history of rheumatic disease beginning on the left with no 

disease, although genetic and environmental factors may be present. Over time, there is 

early evidence of disease that is not clinically apparent. Examples of this are autoantibodies, 

elevated uric acid, or early cartilage injury. Later, clinically apparent disease develops that 

may be classifiable as a specific rheumatic disease. Once disease is clinically manifest, 

longer-term outcomes include issues such as response to therapy, disability. Throughout 

disease evolution, there are ongoing influences from genetic and environmental factors. 

Progression of rheumatic disease may be prevented at several points: prior to development 

of asymptomatic disease (primary prevention), during asymptomatic disease (secondary 

prevention), and after clinically-apparent disease has developed (tertiary prevention).
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Figure 2. Theoretical 5-year risk of developing rheumatoid arthritis above which persons at risk 
are willing to take preventive medicine
At a 30% hypothetical risk of developing RA within the next 5 years, the majority of first 

degree relatives of patients with RA were willing to take a limited preventive treatment. 

Adapted from Novotny F, Haeny S, Hudelson P, Escher M, Finckh A. Primary prevention of 

rheumatoid arthritis: A qualitative study in a high-risk population. Joint Bone Spine. 

2013;80(6):673-4. doi: 10.1016/j.jbspin.2013.05.005. PubMed PMID: 23835304; with 

permission.
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Table 1
WHO recommendations regarding screening and prevention for a disease

• The disease should represent an important health problem

• A treatment should be available for the disease

• Facilities for diagnosis and treatment of the disorder should be available

• A latent (preclinical) stage of the disease should be detectable

• A test or examination for the condition exist

• The screening test should be acceptable to the general population

• The natural history of the disease should be adequately understood

• An agreed policy on whom to treat is required

• The total cost of identifying a case among the population should be economically balanced in relation to medical expenditure as a 
whole

• Case-finding should be a continuous process, necessitating regular repeat testing just a ‘once and for all’ project

*
Adapted from Wilson J, Jungner G. Principles and practice of screening for disease. WHO Public Health Papers 1968; 34: 1–163; with 

permission.
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