Identification and treatment of comorbidity in patients

with rheumatoid arthritis

Life expectancy has been notably reduced in patients with rheumatoid arthritis (RA) since the disease was
first characterized, but the causes of death and disability are changing and survival appears to be improving.
This review article discusses the evolving pattern of morbidity and mortality in RA and reviews the evidence
base for the identification and treatment of each of the major categories of system involvement. We also
address the increasing burden of sepsis in RA, and discuss the relationship of RA to both malignant disease
and osteoporosis. We conclude with the assessment of fatigue — an often neglected aspect of RA. We
evaluate the contribution of drug therapy both in contributing to and treating comorbidity in RA, and
offer clinical guidance on how to maximize patient benefit from early identification and intervention.
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Evaluate the effect of RA treatment on concomitant disease
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Causes of death in rheumatoid
arthritis

The mortality rate associated with rheumatoid
arthritis (RA) has been extensively studied
throughout the last 50 years, with most sources
finding an increased risk of death due to cardio-
vascular disease, sepsis, respiratory disease and
certain malignancies [1], although the magni-
tude of this measured risk is dependent on study
design and patient characteristics [2,3]. Towards
the end of the century it became evident that
more aggressive management strategies appeared
to have reduced deaths from complications tradi-
tionally directly related to RA, such as vasculitis,
scleritis and cervical myelopathy (4], while the
remaining excess deaths appeared to relate to an
increase in cardiovascular disease, pulmonary
disease, infections and some malignancies [4.5].
Within the last decade some units have reported
reductions in mortality rates equivalent to that
of the general population [6].

Adverse prognostic factors have been reported
to include male sex, low socioeconomic status,
increasing age, high disease activity, increased
markers of inflammation and associated comor-
bidity (7). Comorbidity is known to be common
in RA and is associated with multiple pharmaco-
therapy. Importantly, the presence of a positive
rheumaroid factor is also associated with worse
prognosis, largely from increased cardiovascular
events [8]. Although deaths from extra-articular
complications were generally reported less fre-
quently by the end of the 20th century, the
prevalence of interstitial lung disease (ILD) was
noted to be rising [9]. Death relating to therapy
remained an issue, but the causes were changing
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with fewer deaths from NSAID-induced renal
failure and bowel perforation but an increase in
deaths related to drug-induced infections. All
these observations have of course necessarily
been dependent on the availability of accurate
death certification.

Recently, data on death in patients with RA
from a single center have shown that sepsis
accounted for more deaths in the last 10 years
than either vascular disease or malignancy
(Ficure 1) [10]. This may relate to the effects of ear-
lier and more aggressive therapeutic intervention
in patients with RA, which might reduce deaths
from malignancy, cardiac and pulmonary dis-
ease, at the risk of increasing drug-related sepsis.

Infection
Patients with RA are at greater risk of infec-
tion, and this carries an increased risk of death
in RA. The risk of infection is increased in a
variety of circumstances (Box 1) and a 10-year
prevalence of as high as 45% has been reported
(11,12]. Important risk factors include age, disease
activity, pulmonary and cardiac comorbidity
and the absence of adequate immunity [13,14].
In addition to the immunosuppressive effect
of RA itself, drug therapy can contribute to
the increased susceptibility for infection. Oral
corticosteroids are known to increase this risk
with higher dose and longer duration of therapy
(15]. Disease-modifying antitheumatic drugs
(DMARD:s) provide protection in general, pro-
viding they do not induce neutropenia. Anti-
TNF therapies are associated with an increase
in certain infections, with soft tissue infections
being more common, particularly in the first
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6 months of therapy and chest infections in the
first 8 months [16].

In addition, the use of rituximab has also been
linked to an increased risk of infection, especially
in patients with low IgG levels [17]. Tuberculo-
sis is also increased in all patients on anti-TNF
and other immunosuppressives, and is especially
linked to the use of infliximab. Up to half of all
such cases may occur at extrapulmonary locations.

Prevention of sepsis-related death relies on
identification of risk factors and appropriate use
of immunization. Better control of active articu-
lar disease using early aggressive therapy might
reduce later infection, despite the propensity of
anti-TNF therapy to increase infections [16,17).
The evidence base now supports minimizing the
use of long-term oral corticosteroids [15].

Early identification of signs of sepsis in immu-
nosuppressed patients and intervention with
appropriate treatment remains essential. Guide-
lines on surviving sepsis should be followed in
all cases [18]. The commonest sites of infection
in RA patients are addressed in the next sections.

1 Respiratory

The lungs are the most common site for infec-
tion in RA, and may account for up to 70%
of all acute infections in such patients. A large
multicenter study showed no increase in hospi-
talization for pneumonia in patients with RA as
a direct consequence of taking DMARD:s [18].
However, the study did demonstrate an increased
risk of hospitalization for pneumonia in patients
taking oral corticosteroids, and found that this
risk increased with increasing doses [18]. This
reinforced other findings that long-term corti-
costeroid therapy may be a major contributory
factor in the development of lower respiratory
tract infection.

One study showed that both the incidence of
lower respiratory tract infection and the associ-
ated mortality were doubled in RA, and sug-
gested a number of initiatives to try and reduce
this (19]. They included the immunization of all
patients against pneumococcus and influenza, the
avoidance of long-term oral corticosteroids and
the temporary cessation of DMARD:s during
any intercurrent infection requiring antibiotics.
When these guidelines were applied, the incidence
of pneumonia among the RA population fell
fourfold, with a similar reduction in case fatality.
These findings were independent of age, sex and
smoking status. Oral corticosteroid consumption
fell by 50%), while immunization rates of the RA
population against influenza had improved to
86% and against pneumococcus to 65% [19].

M Vascular

¥ Sepsis
Cancer
Marrow failure

25%

46%

M Interstitial lung disease 2.4% 1.6%

Figure 1. Distribution of causes of death in rheumatoid arthritis patients.

Concern had been raised that methotrexate
(MTX) might reduce the efficacy of immuniza-
tion. This was examined in over 150 RA patients
on MTX. Levels of pneumococcal antibody were
significantly higher in those who had been vacci-
nated. Patients taking oral prednisone and those
who had not been vaccinated were more likely
to have had pneumonia in the previous 10 years.

The relative risk for developing pneumonia
among nonvaccinated patients was 9.7 and
was 6.5 among corticosteroid-treated patients,
after adjusting for age, sex, disease duration
and comorbidity. The study concluded that a
single administration of pneumovax early in
RA offered up to 10 years protection against
the development of pneumococcal pneumonia
in RA patients on MTX [20]. The association of
chronic lung infection in the form of bronchi-
ectasis with RA has long been recognized and is
dealt with under the section on airways disease.

® Urinary

Urinary tract infections (UTIs) are also
increased among patients with RA, and are
most common in older female patients. One
study of 2200 RA patients showed an overall
annual incidence of hospitalization with UTIs
of 2.09%), compared with 0.97% for controls.
The use of long-term oral corticosteroids was
associated with a relative risk of 4.46 for admis-
sion with UTIs and this rose to 9.07 in those on
corticosteroids without DMARDs. Other risk
factors identified included diabetes, the presence
of long-term catheters and poor hand hygiene,
itself associated with long-standing or severe
articular disease. Escherichia coli accounted for
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Smoking
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Diabetes

Alcoholism

Biologic therapies (anti-TNF and rituximab)

over half of all infections. Low-dose prophylactic
antibiotics were recommended in RA patients
with recurrent severe UTT [21].

Pulmonary disease

Interstitial lung disease
Initial studies identified a high post-mortem inci-
dence of ILD in RA, while studies using high-
resolution computed tomography (HRCT) later
confirmed that up to 25% of RA patients had
ILD [22.23). Patients are less likely to be limited by
joint disease as eatlier effective treatment for the
articular manifestations of RA has become avail-
able, while respiratory involvement in the form of
ILD has become well recognized as a major factor
in determining morbidity and mortality in RA
(24,25]. The prognosis of patients with RA-ILD
has been studied in the last two decades with
several papers concluding that the mean survival
from diagnosis is 3 years [24.26.27], although this
is critically dependant on the stage of the disease
at diagnosis, as many patients have mild disease
that may remain stable for years. The failure to
appreciate the effect of subtype on prognosis
may also contribute to this mortality estimate as
described below. Overall, patients with RA and
ILD are two- to three-times more likely to die
prematurely than RA patients without lung dis-
ease. Conflicting results have been reported on
whether RA patients with ILD fare differently to
those without RA [28,29]. However, the value of
these data have been limited by the fact that most
studies have been small and from single centers.
ILD is the only complication of RA reported to
be increasing in prevalence and it has been shown
to account for around 6% of all RA deaths [30].

Symptoms of ILD include exertional dyspnea,
often with a dry cough. Increasing fatigue is com-
mon and becomes almost invariable once hypoxia
develops. Physicial signs include bilateral lung
crackles, initially fine and heard in late inspira-
tion, progressing to louder coarser crepitations
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throughout inspiration as the disease progresses.
Plain chest radiography may be normal in the
early stages of RA-ILD and can prove falsely reas-
suring. Established disease will often be visible
as reticular shadows accompanied by nodular
opacification of the lower lung, which is usually
broadly symmetric. Lung cancer is an occasional
complication of established ILD and is more
likely in smokers.

The pattern of ILD must be determined by
HRCT, and is a major determinant of prog-
nosis, with usual interstitial pneumonia (UIP)
carrying the worst outlook [31-34]. Nonspecific
interstitial pneumonia is found in around 25%
of patients, while cryptogenic organizing pneu-
monia is seen in less than 10% of patients [35).
This subgroup generally carries a more favor-
able prognosis and appears more responsive to
therapy [36]. Overlapping features may be found
in some patients.

Recent data suggest that disease extent, as
assessed by HRCT, is a major determinant of
survival in RA-ILD [37]. The extent of disease
is categorized as limited if less than 20% of the
lung parenchyma is affected, and as extensive
otherwise. This definition was initially shown
to match with prognosis in scleroderma lung
disease [38], and has recently been shown to also
apply to RA-ILD [371. HRCT, importantly, also
allows exclusion of other pathology that might
mimic ILD or coexist with it.

The use of HRCT allows differentiation of
patients with bronchiectasis from those with
ILD — a distinction that cannot be made on
clinical grounds or plain chest radiography
alone. HRCT will also often demonstrate air
trapping due to small airways disease, a feature
that is increasingly recognised in RA [39-41] and
discussed in the next section. Pulmonary func-
tion tests (PFTs) are sensitive but nonspecific.
They are unhelpful in making a diagnosis of
ILD, although sequential PFTs are invaluable
in assessing the progress of the condition and
response to treatment. Baseline measurement of
at least vital capacity (VC) and gas transfer are
recommended, as these are the most consistent
comparators. Repeat measurement at annual
intervals allows the clinician to plot rate of
decline and to assess the effect of intervention.

Airways disease
The association between RA and chronic lung
infection in the form of bronchiectasis is well
recognized. A literature review revealed 289
reports of bronchiectasis with respiratory symp-
toms preceding articular in 90% [42]. Walker
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observed a tenfold increased prevalence of bron-
chiectasis in patients with RA compared with
the general population [43]. Subsequent studies
have reinforced these findings and have shown
that symptoms of bronchiectasis in the majority
of cases precede the development of RA [44-47].
With the advent of HRCT of the lung, more
contemporary studies have reported a prevalence
of 25-29% of bronchiectasis with RA [39.48-52],
although there have been exceptions [24].

Most of these studies have investigated non-
smoking RA patients. A recent large series of
nearly 600 patients with RA has confirmed the
association of RA with increased obstructive
lung disease [53]. Almost 10% of RA patients
had evidence of airways involvement and asso-
ciated factors included male sex, smoking and
poor disease control.

Drug-related lung disease

Anti-TNF therapy

There is now increasing evidence that all anti-
TNF agents used in RA may accelerate progres-
sion of underlying ILD. There have been several
reports of patients with mild ILD at baseline
commenced on etanercept [54], infliximab (ss)
and adalimumab [56] who have developed rap-
idly progressive and sometimes fatal pulmo-
nary fibrosis. It is unclear as to how many of
these cases were due to MTX, which is usually
coprescribed. However, the British Society for
Rheumatology’s Biological Register (BSRBR)
has revealed that the proportion of deaths from
ILD was increased threefold in those patients
receiving anti-TNF therapy when compared
with control patients on MTX alone, although
bias cannot be fully excluded as a factor [57],
either as a consequence of channeling of more
severe cases to anti-I'NF therapy or as a result
of case clustering. With these findings it has
been suggested that patients with prior RA-ILD
should not receive anti-TNF treatment and a
strategy to actively exclude such patients has
been discussed and developed [58.59].

MTX & leflunomide

It is difficult to predict with confidence who will
get MTX pneumonitis, although patients with
baseline abnormalities in lung function due to
ILD are at greater risk because such patients have
reduced pulmonary reserve and are likely to do
less well [60]. Patients are most likely to develop
pneumonitis within 6 months of commencing
MTX therapy and prognosis tends to be worse
here with a mortality of 20% [61]. Overall, the
incidence of MTX pneumonitis appears to have
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reduced recently from about one case in every
100 patient-years to approximately 0.5 cases.
However, MTX cannot be recommended as the
first-line DMARD in patients with established
RA-ILD and we have recommended a strategy
to screen for this with baseline pulmonary func-
tion testing in all RA patients in whom MTX
is considered [s8].

Leflunomide has also been noted to cause
pneumonitis, although this appears to happen
much more frequently in Japanese and Korean
patients [62], suggesting a possible genetic link
with causality. The frequency with which pneu-
monitis complicates leflunomide therapy in Cau-
casians is under 0.1 in every 100 patient-years,
but patients with a history of MTX pneumo-
nitis are at increased risk of pneumonitis with
leflunomide.

Circulatory disorders

Cardiovascular
The standardized mortality ratio for myocar-
dial infarction in RA is elevated at between 1.8
and 2.1 with increased frequency of death as a
complication [63]. In addition, the standardized
mortality ratio for congestive cardiac failure is
as also elevated, and is linked to seropositivity
and persistent disease activity as evidenced by
high levels of C-reactive protein. Other factors
associated with an increased cardiac event rate
are diabetes, smoking, hypertension, peripheral
vascular disease and the presence of an adverse
lipid profile [64]. The increased risk for coro-
nary artery disease in these patients is a conse-
quence of accelerated atherosclerosis (65.66]. The
atherogenic lipid profile and elevated carotid
artery intimal thickness in rheumatoid patients
improve with early treatment of RA [67]. It has
been proposed that the data support evidence-
based management recommendations for the
further reduction of cardiovascular disease in
patients with RA [6s].

The influence of drug therapy on these fig-
ures in very important to understand. The use
of long-term oral corticosteroids and NSAIDs
are associated with an increase in cardiac events,
while the use of DMARDs, especially MTX and
hydroxychloroquine, appears to be protective
(69]. Recent evidence also suggests that the use
of anti-TNF therapy also reduces cardiovascular
morbidity and mortality [69].

Cerebrovascular
The prevalence of cerebrovascular disease has
been reportedly increased in RA with an excess
of strokes, mainly as a result of emboli from
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underlying atrial fibrillation, which is the usual
cause. However, recent data suggest that may be
less of an issue now. In a large review of all-cause
mortality in RA patients over a decade, vascular
deaths had declined overall [70]. Data from this
study showing the common vascular causes of
death are shown in Tasie 1. Box 2 shows how to
reduce death in RA from the three most common
causes — sepsis, pulmonary disease and vascular
disease.

Malignancy
RA is associated with higher incidence of certain
malignancies and there is also some conflicting
evidence about the effect of certain antirheumatic
drugs. Recent work has confirmed a twofold
increase in both the prevalence and incidence of
lymphoma in RA [71]. The risk of leukemia was
similarly doubled but no association of myeloma
was found. This appears to be a consequence of
the chronic inflammatory nature of RA and asso-
ciated immunosuppression, rather than the effect
of treatment [71]. The risk of lymphoma in patients
treated with anti-TNF was also similar when cor-
rected for disease duration. Similar data from the
BSRBR have also been recently reported [72].
The standardized incidence ratio (SIR) of
cancers at certain other sites are also influenced
by the presence of RA. Colon and rectal cancer
is reduced (SIR: 0.77), probably as a result of
NSAID use, while lung cancer is increased (SIR:
1.63), perhaps due to smoking and the increased
prevalence of ILD [73]. Skin and prostate cancers
are also reportedly more common in RA [74].
Age-adjusted mortality from cancer has been
shown to be increased in patients with RA
(75], perhaps as a result of later detection, with
patients hospitalized as a result of RA having
a hazard ratio for overall survival of 1.31 [7¢].

Vascular causes of death n (%)
Myocardial infarction/acute 21 (40)
coronary syndrome

Ventricular failure 9 (16)
Cerebrovascular accident 6(12)
Abdominal aortic aneurysm 6(12)
Bowel ischemia 4(8)
Peripheral vascular disease 2(4)
Hypertension 2 (4)

Thromboembolism (site unspecified) 2 (4)

Int. J. Clin. Rheumatol. (2013) 8(5)

Tasre 2 summarizes the SIRs of some of the more
common cancers occurring in RA.

Anemia

Anemia has long been recognized as an associa-
tion of RA. Several factors contribute to this.
The anemia of chronic disease is associated
with suboptimal control, while macrocytic ane-
mia may reflect hypothyroidism, vitamin B12
deficiency or excessive consumption of alcohol.
However, iron deficiency anemia is also common
and has been linked with the long-term use of
corticosteroids and NSAIDs. The contribution
of infection with Helicobacter pylorii in RA has
been highlighted [77] and a recent paper reported
that up to 10% of patients with RA may be ane-
mic, with iron deficiency remaining the most
common cause. The need for definition of the
type and investigation of the cause of the anemia
was underlined by the finding that 10% of cases
related to malignancy [78].

Renal disease

A range of renal disorders have been described
in renal disease several decades ago [79) but these
conditions have generally become less common
with time. Analgesic nephropathy and intersti-
tial nephritis were largely related to the use of
large amounts of analgesia and NSAIDs, which
are now rarely required. Amyloidosis has become
rare as the eatlier interventional approach has
prevented long-term uncontrolled amyloid.

Osteoporosis

RA is associated with both juxta-articular
peripheral (s0] and generalized osteoporosis [s1],
leading to an increased risk of wrist, vertebral
and hip fractures. Increasing age and female
gender are invariably associated with higher
fracture rates in RA, while increasing disease
duration, disease severity and activity of RA may
all adversely influence the degree of bone loss.

It has been established that long-term oral
corticosteroid use is also predictive of bone
loss in RA [82]. The association of RA with
osteoporosis is strong enough for the presence
of RA to be included as one of the risk factors
in the fracture risk assessment tool (FRAX®;
WHO Collaborating Centre for Metabolic
Bone Diseases, University of Sheffield, UK)
calculation [101].

A recent study assessed factors associated with
risk of fractures at different sites [83]. Females
were at higher risk than males of having osteopo-
rosis at all locations, but the presence of positive
anticitrullinated protein antibodies predicted
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osteoporosis at the spine, while disease activity
and age were both predictors of osteoporosis at
the hip. Absence of therapy with DMARDs was
an important factor in predicting osteoporosis,
and again, use of oral corticosteroids was another
factor independently associated with osteoporo-
sis in RA. This appears to be true of axial as well
as cortical bone. There are now convincing data
to suggest that DMARDs and anti-TNF drugs
improve bone density in RA [84].

Fatigue

Fatigue is prevalent in RA and contributes signif-
icantly to the morbidity associated with the dis-
ease. It is a symptom that is both poorly defined
and difficult to measure, and yet has a marked
impact on a patient’s quality of life [85]. Such is
the perceived importance of fatigue in RA that
one of the recommendations to come out of the
OMERACT 8 workshop was that fatigue should
be measured in all clinical RA trials.

The predictors of fatigue in RA remain poorly
understood, but both physical and psychological
causes can contribute [86]. Physical causes need
early exclusion and can include anemia, hypo-
thyroidism, vitamin D deficiency and hypoad-
renalism [87]. Absolute deficiency of vitamin D
is a relatively good predictor of fatigue in RA
— a relationship that may be explained by both
the immunomodulatory effects of vitamin D
and its effect on subjective experience of pain.
Similarly, those with the highest reported lev-
els of fatigue have the lowest vitamin D levels,
and subjective measures of disease activity in
RA correlate with vitamin D deficiency [s8].
This suggests that vitamin D levels are worth
checking in RA patients experiencing fatigue,
although further research is needed to ascertain
if vitamin D replacement improves fatigue in
RA. In patients with no comorbidity to explain
fatigue, it has been shown that the degree of
pain rather than disease activity is the major
determinant [89,90].

Future perspective

Our understanding of the nature of RA has
improved, and with this has come a wide range
of new therapies, with many more in advanced
stages of development. Genetic studies to assess
the potential response to drug intervention are
ongoing and offer great promise.

The NICE guidelines for RA emphasize the
need for annual review in secondary care to
help tackle the high prevalence of associated
comorbid condition and in primary care, the
new quality and outcomes framework payments
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Prevention of sepsis-related death
Early assessment/admission
Awareness that RA patients may not be pyrexial
Regular vaccination against influenza and pnemococcus

Minimize use of long-term oral steroids (boost infections)

Early effective disease control with DMARDs

Careful use of anti-TNF with prior tuberculosis screening

Suspend DMARDs and biologics during infection
High index of suspicion for opportunistic infection

Guidelines on surviving sepsis should be followed
Prevention of CVD deaths in RA

Early use of DMARD therapy
Minimize exposure to glucocorticoids
Avoid dependence on NSAIDs
Achieve disease remission (if possible)

Assessment and intervention of comorbidity contributing to CVD risk profile

Risk stratification
Smoking cessation advice
Cautious use of biologics in NYHA class /1l CCF

Avoid use of biologics in NYHA class Ill/IV CCF
Prevention of pulmonary deaths in RA

Baseline pulmonary function tests

Imaging as indicated by PFTs

Avoid methotrexate and biologics in patients with ILD
Evidence confirms more deaths with anti-TNF in ILD*
Regular influenza and pneumonococcal vaccination

Avoid use of anti-TNF in patients with recurrent infection
Guidelines on surviving sepsis and management of pneumonia have proven to

reduce mortality in this setting
'British Society for Rheumatology Rheumatoid Arthritis Register data.

CCF: Congestive cardiac failure; CVD: Cardiovascular disease; DMARD: Disease-modifying

antirheumatic drug, ILD: Interstitial lung disease; NYHA: New York Heart Association, PFT: Pulmonary

function test; RA: Rheumatoid arthritis.
Data taken from [18,91].

include incentives to identify and treat cardiac
and bone disease in RA. Prevention of RA com-
plications is now recognized as a major chal-
lenge for clinicians, and the establishment of
multicenter networks and national databases
are already showing evidence that this can be
achieved. It may not be too long before each

Type of cancer Standardized incidence
ratio (95% Cl)

Non-Hodgkin 2.1(1.8-2.4)

lymphoma

Leukemia 2.0(1.6-2.6)
Lung cancer 1.63(1.2-2.3)
Colorectal 0.77 (0.65-0.90)
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RA patient might have their individual progno-

sis predicted and therapy selected on the basis
of a combination of genetic, serological and
environmental factors.

Our ability to achieve remission from articu-

lar disease, while minimizing the development of
disease- and drug-related comorbidities, is likely
to continue to improve.

The pattern of morbidity and mortality in rheumatoid arthritis (RA) is changing. Patients are living longer and better, with measurable

improvements in articular outcome.

As they become more active, significant comorbidity has surfaced. Factors driving this are no longer always a consequence of severe or

undertreated disease.

The prevalence of vasculitis, scleritis, cervical myelopathy and nodular disease has fallen, but other organ-related issues have arisen.
Cardiopulmonary disease remains a major cause for concern in our increasingly elderly RA population.

Sepsis has become more prevalent, especially in the lungs and urinary tract.
Malignancy accounts for a significant number of deaths and differs in its distribution from the non-RA population.

Anemia, renal disease, osteoporosis and fatigue are all common complaints among RA patients and require clinicians to have a good
working knowledge of their causes and management.
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To obtain credit, you should first read the journal
article. After reading the article, you should be
able to answer the following, related, multiple-
choice questions. To complete the questions (with
a minimum 70% passing score) and earn con-
tinuing medical education (CME) credit, please
go to www.medscape.org/journal/ijcr. Credit
cannot be obtained for tests completed on paper,
although you may use the worksheet below to
keep a record of your answers. You must be a reg-
istered user on Medscape.org. If you are not reg-
istered on Medscape.org, please click on the New
Users: Free Registration link on the left hand side
of the website to register. Only one answer is
correct for each question. Once you successfully
answer all post-test questions you will be able to
view and/or print your certificate. For questions
regarding the content of this activity, contact the

The activity supported the learning objectives.

accredited provider, CME@medscape.net. For
technical assistance, contact CME@webmd.
net. American Medical Association’s Physician’s
Recognition Award (AMA PRA) credits are
accepted in the US as evidence of participation in
CME activities. For further information on this
award, please refer to http://www.ama-assn.org/
ama/pub/category/2922 html. The AMA has
determined that physicians not licensed in the US
who participate in this CME activity are eligible
for AMA PRA Category 1 Credits™. Through
agreements that the AMA has made with agen-
cies in some countries, AMA PRA credit may be
acceptable as evidence of participation in CME
activities. If you are not licensed in the US, please
complete the questions online, print the AMA
PRA CME credit certificate and present it to your

national medical association for review.

The material was organized clearly for learning to occur.

The content learned from this activity will impact my practice.

The activity was presented objectively and free of commercial bias.

1. You are seeing a 63-year-old woman with a history of rheumatoid arthritis (RA) and
a 7-day history of cough and fever. What should you consider regarding how RA

affects the risk of infection?

[0 A Anti-tumor necrosis factor (TNF) therapies generally reduce the risk of infection

[ B Patients who are at increased risk of tuberculosis should receive disease-modifying anti
rheumatic drug (DMARD) therapy with infliximab

[0 € The lung is the most common site of infection among patients with RA

[0 D The pneumococcal vaccine is ineffective among patients taking methotrexate

2. The patient is hospitalized for pneumonia. During the admission, she is diagnosed
with interstitial lung disease (ILD). What should you consider regarding lung

disease among patients with RA?

1 A Up to 25% of patients with RA have evidence of ILD

[ B The mean survival duration among patients with RA and ILD is 10 years

[0 C€ The prevalence of ILD related to RA has declined precipitously during the past 2 decades

[ D A cryptogenic organizing pneumonia pattern of ILD carries the worst prognosis
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3 The patient is concerned regarding her risk of malignancy. RA is most associated
with a higher risk of which of the following forms of cancer?

1 A Myeloma
0 B Lymphoma
0 € Colorectal
[0 D Renal

4 Asthe patient is being prepared for discharge, what should you consider regarding
the effects of her RA treatment on her risk of concurrent disease?

[0 A Anti-TNF agents can reduce the progression of ILD
[J B Theincidence of methotrexate-induced pneumonitis is increasing
[0 € Methotrexate promotes a higher risk of cardiac events

[0 D Anti-TNF agents improve bone density
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