be adjusted downward for the drop in renal function that usually
comes with the seventh and eighth decades of life. Methotrexate is
usually not prescribed for patients with a serum creatinine greater
than 2 mg/dL.

GLOBAL CHALLENGES

SUMMARY
Improved understanding of the pathogenesis of RA and its treatment has dramatically revolutionized the management of this disease.
The outcomes of patients with RA are vastly superior to those of the
prebiologic modifier era; more patients than in years past are able to
avoid significant disability and continue working, albeit with some
job modifications in many cases. The need for early and aggressive
treatment of RA as well as frequent follow-up visits for monitoring of
drug therapy has implications for our health care system. Primary care
physicians and rheumatologists must be prepared to work together as
a team to reach the ambitious goals of best practice. In many settings,
rheumatologists have reengineered their practice in a way that places
high priority on consultations for any new patient with early inflammatory arthritis.
The therapeutic regimens for RA are becoming increasingly complex with the rapidly expanding therapeutic armamentarium. Patients
receiving these therapies must be carefully monitored by both the
primary care physician and the rheumatologist to minimize the risk of
side effects and identify quickly any complications of chronic immunosuppression. Also, prevention and treatment of RA-associated conditions such as ischemic heart disease and osteoporosis will likely benefit
from a team approach owing to the value of multidisciplinary care.
Research will continue to search for new therapies with superior
efficacy and safety profiles and investigate treatment strategies that can
bring the disease under control more rapidly and nearer to remission.
However, prevention and cure of RA will likely require new breakthroughs in our understanding of disease pathogenesis. These insights
may come from genetic studies illuminating critical pathways in the
mechanisms of joint inflammation. Equally ambitious is the lofty goal
of biomarker discovery that will open the door to personalized medicine for the care of patients with RA.
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Acute Rheumatic Fever
Jonathan R. Carapetis

Acute rheumatic fever (ARF) is a multisystem disease resulting from
an autoimmune reaction to infection with group A streptococcus.
Although many parts of the body may be affected, almost all of the
manifestations resolve completely. The major exception is cardiac
valvular damage (rheumatic heart disease [RHD]), which may persist
after the other features have disappeared.

GLOBAL CONSIDERATIONS
ARF and RHD are diseases of poverty. They were common in
all countries until the early twentieth century, when their incidence began to decline in industrialized nations. This decline
was largely attributable to improved living conditions—particularly
less crowded housing and better hygiene—which resulted in reduced
transmission of group A streptococci. The introduction of antibiotics
and improved systems of medical care had a supplemental effect.
The virtual disappearance of ARF and reduction in the incidence of
RHD in industrialized countries during the twentieth century unfortunately was not replicated in developing countries, where these diseases
continue unabated. RHD is the most common cause of heart disease in
children in developing countries and is a major cause of mortality and
morbidity in adults as well. It has been estimated that between 15 and
19 million people worldwide are affected by RHD, with approximately
one-quarter of a million deaths occurring each year. Some 95% of ARF
cases and RHD deaths now occur in developing countries, with particularly high rates in sub-Saharan Africa, Pacific nations, Australasia,
and South and Central Asia. The pathogenetic pathway from exposure
to group A streptococcus followed by pharyngeal infection and subsequent development of ARF, ARF recurrences, and development of
RHD and its complications is associated with a range of risk factors
and, therefore, potential interventions at each point (Fig. 381-1). In
affluent countries, many of these risk factors are well controlled, and
where needed, interventions are in place. Unfortunately, the greatest
burden of disease is found in developing countries, most of which do
not have the resources, capacity, and/or interest to tackle this multifaceted disease. In particular, almost none of the developing countries has
a coordinated, register-based RHD control program, which is proven
to be cost effective in reducing the burden of RHD. Enhancing awareness of RHD and mobilizing resources for its control in developing
countries are issues requiring international attention.
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Developing countries are finding an increase in the incidence
of noncommunicable, chronic diseases such as diabetes, cardiovascular disease, and RA in the face of ongoing poverty,
rampant infectious disease, and poor access to modern health care
facilities. In these areas, patients tend to have a greater delay in diagnosis and limited access to specialists, and thus greater disease activity
and disability at presentation. In addition, infection risk remains a
significant issue for the treatment of RA in developing countries
because of the immunosuppression associated with the use of glucocorticoids and most DMARDs. For example, in some developing
countries, patients undergoing treatment for RA have a substantial
increase in the incidence of tuberculosis, which demands the implementation of far more comprehensive screening practices and liberal
use of isoniazid prophylaxis than in developed countries. The increased
prevalence of hepatitis B and C, as well as human immunodeficiency
virus (HIV), in these developing countries also poses challenges.
Reactivation of viral hepatitis has been observed in association with
some of the DMARDs, such as rituximab. Also, reduced access to antiretroviral therapy may limit the control of HIV infection and therefore
the choice of DMARD therapies.
Despite these challenges, one should attempt to initiate early treatment of RA in the developing countries with the resources at hand.
Sulfasalazine and methotrexate are all reasonably accessible throughout
the world where they can be used as both monotherapy and in combination with other drugs. The use of biologic agents is increasing in the
developed countries as well as in other areas around the world, although
their use is limited by high cost; national protocols restrict their use, and
concerns remain about the risk for opportunistic infections.
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EPIDEMIOLOGY
ARF is mainly a disease of children age 5–14 years. Initial episodes
become less common in older adolescents and young adults and are
rare in persons age >30 years. By contrast, recurrent episodes of ARF
remain relatively common in adolescents and young adults. This
pattern contrasts with the prevalence of RHD, which peaks between
25 and 40 years. There is no clear gender association for ARF, but RHD
more commonly affects females, sometimes up to twice as frequently
as males.

PATHOGENESIS
ORGANISM FACTORS
Based on currently available evidence, ARF is exclusively caused by
infection of the upper respiratory tract with group A streptococci
(Chap. 173). Although classically, certain M-serotypes (particularly
types 1, 3, 5, 6, 14, 18, 19, 24, 27, and 29) were associated with ARF,
in high-incidence regions, it is now thought that any strain of group
A streptococcus has the potential to cause ARF. The potential role of
skin infection and of groups C and G streptococci is currently being
investigated.
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