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Rheumatoid arthritis (RA) is a destructive inflammatory arthritis of unknown origin. With the
advent of DMARDs and biological agents, the goal of treatment is the induction of remission
and prevention of tissue damage in both the elderly and the general RA population. Aging,
in particular, can be associated with a decline in the physiologic function of body organs, as
well as considerable changes in pharmacodynamics and pharmacokinetics. This makes
treatment challenging in elderly RA patients. Thus, a treatment plan must be tailored to meet
the severity of the disease and to account for the presence of any comorbidities, especially
in the elderly, who may be more frail. Adverse events, such as an increased incidence of
infections and malignancy, in some elderly RA patients might be attributed to increased
comorbidities with physiologic aging rather than the patient’s chronological age. In
particular, this applies to the natural decrement in immunoregulation that occurs in the
elderly. In summary, the treatment of RA in the elderly is not different from the treatment of RA
in the young once one considers the comorbidities associated with the normal decrements
and changes in pharmacokinetics (e.g., change in renal and hepatic function) and
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pharmacodynamics (e.g., immunosenescence) that are associated with aging.

Rheumatoid arthritis (RA) is a destructive
inflammatory arthritic disease that has an inci-
dence of approximately 1% in the general popu-
lation, with approximately a third of these
patients having onset of RA above the age of
65 years [1]. The incidence of RA increases dra-
matically with age, with a fivefold increase in
incidence from the age of 35 to 75 years (20 vs
100 per 100,000), and the prevalence of elderly
RA is approximately 2% [27. We will briefly
review the physiologic, pharmacokinetic and
pharmacodynamic changes that occur and apply
that to the RA population. We will then briefly
review the data regarding the use of DMARDs
in the elderly RA patient. Finally, we will sug-
gest an approach to the future use of these drugs
in the elderly RA patient, and propose potential
research to improve their care

Physiologic & pharmacodynamic
changes with aging

Aging results in decreasing function of organ sys-
tems [3]. At the same time, there are changes in
pharmacokinetics and pharmacodynamics that
occur with aging.

Absorption is not affected by age, although
the transit time through the GI tract increases [4].
However, aging does affect distribution of
medications and depends on cardiac output,
protein binding, total body fat and water com-
position. Cardiac output is decreased, leading
to decreased perfusion of the tissues, while the
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increased percentage fat in the elderly leads to
altered drug distribution [5-8]. Decreases in the
volume of distribution of hydrophilic com-
pounds, such as methotrexate, and decreased
clearance of lipophilic compounds, such as
diazepam, leflunomide and piroxicam, could
potentially occur [9]. However, little work has
been done to evaluate changes in the volume of
distribution of antirheumatic drugs with age.

The smooth endoplasmic reticulum of the
liver cell is the principal site of drug metabo-
lism, and aging reduces liver mass and blood
flow [97. Aging principally affects phase I reac-
tion CYP enzymes (oxidation, reduction and
hydroxylation) [10]. Type Il reactions (e.g., glu-
curonidation), the main pathway to metabolize
many drugs in humans, are not significantly
affected [11].

Clearance is additive across metabolic and
excretory pathways, and total clearance
includes renal, metabolic and biliary compo-
nents. In addition, some drugs are excreted in
saliva, sweat and breast milk and are even
exhaled [12].

However, most drugs are eliminated largely
by the kidneys, particularly water-soluble
drugs and their metabolites. The glomerular
filtration rate decreases by approximately
1 ml/min/fyear between the ages of 40 and
80 years [13]. Thus, clearance of many drugs,
such as water-soluble antibiotics 141, diuretics [15]
and NSAIDs [16,17], decreases with aging and
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dose modification may be necessary. More
interestingly, it has been observed that a reduc-
tion in renal function may not only affect the
elimination of renally excreted drugs, but also
of drugs undergoing extensive metabolism in
the liver [18,19].

There is also differential sensitivity to medi-
cations in the elderly. An example of this is
increased sensitivity to warfarin and decreased
responses to salbutamol and propranolol in eld-
erly patients. The precise mechanisms of these
effects are not understood, although it has been
speculated that the number or affinity of receptors
has been changed [20].

Finally, immunosenescence, a deterioration
of the cellular and/or humoral immune system
with aging, has been proposed as a mechanism
leading to the development of increased risk of
infection, cancer and autoimmune diseases.
Thymic atrophy, leading to decreased numbers
of naive T cells with aging, may contribute to
an increased susceptibility to certain auto-
immune disorders [2]. The breakdown of con-
trol of the elderly humoral immune system
leads to an increased prevalence of autoanti-
bodies, including rheumatoid factor and anti-
nuclear, antiphospholipid, anti-smooth muscle
and antimitochondrial antibodies [21].

DMARD:s in the elderly

Methotrexate is the first-line agent for rheuma-
toid arthritis (RA) in the USA and Europe. A
retrospective study compared 2101 older-onset
RA patients (aged 60-70 years) with a matched
set of younger RA patients. Methotrexate was
more commonly used by older-onset RA
patients; however, the weekly methotrexate
dose was lower (median; 11.25 mg) than those
with younger-onset RA (median: 16.25 mg)
[22], and the older-onset RA patients had less
methotrexate-related toxicity. In a study evalu-
ating intramuscular methotrexate pharmaco-
kinetics in 38 older RA patients (aged
65-83 years) and 24 younger RA patients (aged
21-45 years) [23], the elimination half-life of
free and total methotrexate was greater in the
elderly RA group, which may be related to
decreased methotrexate renal clearance in the
elderly patients [24].

Sulfasalazine is as effective in the elderly as it
is in the young. The literature suggests that the
slow-acetylator phenotype rather than age plays
a role in determining elevated ‘steady-state’
serum concentrations, ultimately potentially
leading to toxicity [25].
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Chloroquine and hydroxychloroquine are
cleared by both renal and hepatic pathways.
The elderly have decreased renal function and
selectively decreased hepatic metabolism.
Patients with higher risk of toxicity include:
patients aged over 60 years; those with known
retinal disease, visual impairment, or renal or
liver impairment; those receiving a daily dose
greater than 6.5 mg/kg; or those who have
received an accumulated dose above 500 g [26].
In addition, the increased frequency of cataract
and macular degeneration in the elderly might
make it difficult for appropriate chloroquine
and hydroxychloroquine toxicity screening [27].

There are few available data regarding
leflunomide use in the elderly; however, some
European rheumatologists advise caution in
leflunomide-treated patients with comorbidities [2s].

Biologic agents

Etanercept is a TNF inhibitor that binds to
TNF-a, preventing it from interacting with its
receptor. Data regarding etanercept from 18 RA,
two psoriatic arthritis and two ankylosing
spondylitis trials with 4322 patients revealed no
significant differences in serious adverse events,
infections, deaths and malignancies in elderly
compared with younger subjects [29,30].

Infliximab is a chimeric TNF-blocking anti-
body. In two infliximab studies involving
181 RA patients aged 65 years or older com-
pared with younger patients, no overall differ-
ences were observed in efficacy or safety.
According to another observational study
evaluating 83 patients with RA, there was a
6.5-fold higher incidence of withdrawal from
the study owing to severe infections in older
patients, with 13% (only 11 patients) being
older than 70 years. Further studies involving
elderly patients are needed [31].

Adalimumab is a human anti-TNF mono-
clonal antibody. In an adalimumab trial evaluat-
ing 519 patients aged 65 years and older, there
was no significant difference in efficacy com-
pared with a younger RA group. However, there
was an increased incidence of serious infections
and malignancy in older RA patients [32]. The
authors feel that this may be attributed to a
higher incidence of infections and malignancy
in the general elderly population; however, this
specific question was not analyzed.

Anakinra is an IL-1 receptor antagonist. In a
6-month, double-blind, placebo-controlled
study conducted in 169 centers, the incidence
of adverse events in patients with different
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comorbidities (including those with heart fail-
ure, kidney disease and diabetes mellitus) was
similar in the placebo and anakinra groups,
although the study was conducted among
patients with a large range of ages
(95% CI: 34.2-81.4 years) [33]. The implication,
not specifically analyzed, is that there was no
greater toxicity among the elderly and young RA
patients. In a clinical trial involving 635 patients
aged over 65 years, no overall differences in
safety or efficacy were observed between elderly
and younger patients [34].

There are insufficient published data regard-
ing other biological agents, such as rituximab or
abatacept, to comment on the use of these drugs
in the elderly.

Conclusion & future perspective

It is clear that human physiology undergoes mul-
tiple changes with aging. This is true in terms of
the way that medications are handled by the
body, changes in general organ function and,
specifically, immunologic surveillance and
response. Our brief review of human physiology
and published data regarding the use of
DMARD:s in the elderly is intended to point out
some of these factors.

From the data presented above, one can draw
the conclusion that there may be several ‘popu-
lations’ of elderly patients with rheumatic dis-
eases. There are the ‘frail elderly’, whose cardiac
and renal function are decreased, who have
multiple comorbidities, including hypertension,
diabetes, and decreased renal and cardiac func-
tion, and who may demonstrate some impair-
ment in thinking, memory and so on. The frail
elderly may also have relatively decreased
homeostatic mechanisms to control their
immune function, allowing the appearance of
autoimmune phenomena.

These patients can be contrasted with the
‘robust elderly’, who are physiologically young
for their age. They are mentally active, their
hearts and kidneys continue to function with
high efficiency, their liver function remains
robust and their immune system maintains
excellent homeostasis.

It is probable that the robust elderly make up
a large proportion of patients entering clinical
trials. It is no wonder, then, that many studies
(such as some of those quoted above) seem to
indicate little difference in response and no great
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increase in toxicity. Data from these trials would
make one, appropriately, want to treat certain
elderly patients more aggressively than is pres-
ently being done, fearing that this group of
patients is being undertreated [3435). For this
group of robust elderly, such an approach — treat-
ing more aggressively — may be reasonable and
very appropriate.

However, a problem could arise if one were to
extrapolate these clinical results to the whole of
the elderly population. Those frail elderly who
do not enter studies may well have a very differ-
ent response to therapy and a higher propensity
to side effects from medications. The real issue,
then, is to be able to separate the robust elderly
from the frail elderly. In oncology, the Charl-
son’s comorbidity index was developed to pre-
dict the risk of mortality/morbidity. This index
predicts the 1-year mortality for patients, using
22 comorbid conditions such as heart disease,
AIDS or cancer [36]. We believe that developing
such an index for the rheumatic diseases would
represent a way forward towards individualizing
therapy — and it could be applied to younger
patients as well as the elderly. One would, in
essence, consider the physiological rather than
the chronological age of patients.

Lacking a predictive algorithm, rheumatologists
will have to use more qualitative mechanisms,
such as the presence of multiple comorbidities
per se and knowledge of a given patient’s general
organ function (e.g., low albumins, elevated cre-
atinine), and treat this subgroup of patients with
gentle caution. Meanwhile, the ‘other’ group of
patients, the qualitatively robust elderly, may be
treated more ‘assertively’ to push towards excel-
lent clinical response with higher doses of medi-
cations, so long as appropriate and usual caution
is taken.
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