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\7hile this is intended to be an "all encompass-
ing" review of medications used in the treatment
of rheumatic diseases, the very nature of anything
alleging to be "a11 encompassing" is such that it is
doomed to fail. Hopefully, any shortcomings in
this paper will be of minimal import relative to
the need for such information by the pocliatrist.

NSAIDS

The most well known and frequently used prepa-
rations in the treatment of rheumatic disease are
the non-steroidal anti-inflammatory drugs
(NSAIDs). They are a diverse group of mostly
acidic compounds that have revolutionized the
treatment of the arthropathies over the past 100
years. In the past 25 years, the availability of
these compounds has grown explosively and as a
group they are probably the most widely used
(prescribed and over the counter) medications in
the wor1d.

As a class, the NSAIDs exeft their action by
inhibiting the production of various pro-
staglandins which are the body's chemical media-
tors of inflammation. This inhibition is accom-
plished primarily by suppressing cyclooxTgenase,
an enzyme responsible for the metabolic cascade
of arachidonic acid to endoperoxides and subse-
quently to prostaglandins (Figure 1).

NSAIDs are potent suppressors of inflamma-
tion but with the exception of scattered anecdotal
reports of certain compounds, they do not affect
the course of any of the diseases in which they
are used. They frequently relieve pain, sweliing
and other manifestations of inflammation but
have no effect on the progression or the destruc-
tion that may be a parl of some diseases. Despite
that significant limitation, NSAIDs are extremely

useful and have improved the quality of life for
millions of arthritic patients.

DRUG INTERACTION OF NSAIDS

The NSAIDs are generally albumin-bound and so
may competitively seek binding sites with other
albumin-bound drugs. The most notable exam-
ples of such drug-drug interference are with the
oral anticoagulants (e.g., Coumadin) and with the
oral anti-diabetic agents (sulfonylureas). The
combination of such medications may cause dis-
placement by one or the other (or both) from its
binding site on albumin. This increases the "free"
drug (unbound drug) blood levels which will
increase the effect of that particular agent beyond
what may be expected for the dose utilized. This
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is a problem when stafiing, stopping or changing
the dose of any of the dmgs, as that often causes
expected levels and actuai levels to vary.

TO)ilCITY OF NSAIDS

Toxicity of the NSAIDs is rea1. \Xzhile the side
effects of associated morbidity and mortality are
of great concern, judicious use of these agents
has permitted a better way of life for millions of
patients with a real but acceptable toxicity pro-
file. The most frequent and well known side
effects are those exerted on the gastro-intestinal
(GI) tract. Because of suppression of pro-
staglandins (PG's) there is good news and bad
news. The good news is that adequate suppres-
sion of PG's improves the symptoms of the
arthropathy. The bad news is that GI tract integri-
ty is dependent on the presence of cefiain PG's.
Suppression of those PG's leaves the stomach
mucosa open to irritation, erosion, ulcer and
bleeding. This effect is not totally local since it
has been demonstrated that circulating NSAIDs
can enter the ceils of the GI tract from the circu-
lation and exert their toxic (and good) effects in
that manner (the so-called "back door"
approach). From a practical standpoint, this
means that NSAIDs given by suppository, intra-
venously, intramuscularly, sublingually or by any
other route that may bypass direct contact with
stomach mucosa may still exert GI effects, though
usually to a lesser degree.

The NSAIDs also may exert effects on the
liver, the kidney or the bone marrow. \7hi1e these
are less common than the GI effects, they are cer-
tainly not unheard of and the prescribing physi-
cian must be vigilant for their presence. There are
also unusual problems that may occur such as the
rare aseptic meningitis that may be associated
with ibuprofen in lupus patients. These side-
effects are uncommon enough that one has to
have heard of them before one can even consid-
er their presence.

DECREASED PIATELET FI.INCTION
(NSATDS)

The well described and frequenrly stated
decreased platelet adhesiveness associated with
NSAIDs is of concern to surgeons in particular.
\Xrhile it is often discussed, it is important to real-

ize that it is more of a theoretical than real prob-
lem. Bleeding associated with decreased platelet
adhesiveness (but not necessarily bleeding associ-
ated with thrombocyopenia from NSAID induced
marfow suppression) is extremely rare. Also, the
effects of aspirin (or other acetylated salicylates)
of piatelet adhesiveness is different from all the
other NSAIDs. Aspirin's effect on platelets is irre-
versible; therefore any platelet exposed to aspirin
loses its "stickiness" and removal of the aspirin
does not reverse that. The life of a platelet is
approximately ten days with roughly one-tenth of
all platelets "dying" and one-tenth "being born"
every day. This is the rationale for low dose (one
every other day) aspirin use in preventing heart
attack and stroke. The surgeon may want to con-
sider discontinuing aspirin as many as five to ten
days before an elective procedure to avoid any
potential hemostatic problems, though the rarity
of any such problems should offer some solace
to the surgeon faced with an emergent/non-e1ec-
tive procedure. The other NSAIDs exert their
effects on platelet adhesiveness in a reversible
manner. Removal of the offending NSAID a1lows
the platelet to revert to its "normal" state.

The practical significance is that the concern
over the hemostatic problems is lessened and the
surgeon need merely look up the half-life of the
particular compound and request that the patient
discontinue it about three to five half-lives before
the procedure is scheduled. That time will obvi-
ously be shorter for drugs such as tolmetin and
fenoprofen than it will for naproxen and piroxi-
cam. Again, one usually proceeds in the emer-
gent situation fairly safe in the knowledge that
actual hemostatic problems are tare.

Finally, most of the drugs are active agents
while others are pro-drugs (i.e., the active com-
pound is a metabolite of the ingested com-
pound). Some seem to have more GI toxicity
than others, some seem to have more renal
effects than others and some seem to have more
hepatic effects than others. If one has a choice it
is best to tailor the known effects (good and bad)
to the individr-ral's situation as much as possible.
However, this remains tempered by the fact that
much toxicity is idiosyncratic and unpredictable
and the same can be said for efficacy in any par-
ticular individual.
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OTHER AIITI-RHEUMATIC DRUGS

N7hile the NSAiDs are extremely useful, relatively
safe and most often "first line" agents, there are

many other drugs used in the treatment of
rheumatic diseases. The concept of "first line"
versus "second 1ine" drugs is changing. More
recent opinions (as yet unproved) are suggesting
that many of the "second 1ine" agents should pos-
sibly be r:sed earlier in the treatment of systemic
inflammatory diseases such as rheumatoid in
hopes of obtaining better results. \Tithout dis-
cussing that debate, this articie will refer to these

drugs as "second line" agents keeping in mind
the differences of opinion. This group of drugs
has been referred to as "remittive agents,"
disease-modifying anti-rheumatic drugs
(DMARD's), slow-acting anti-rheumatic clrugs
(SAARD's) and second line agents. None of the
names are totally true or totally appropriate -thus the multiplicity of names. They will be cal1ed

DMARD's for purposes of this discussion.
Some of the effects of the DMARD's used in

the treatment of rheumatic diseases were cliscov-

ered serendipitously while others were the result
of careful and deliberate study. Some are related
to each other and many are totally unrelated
except for their use in the same disease. More are

used in rheumatoid arthritis than in the other sys-

temic inflammatory diseases but at least part of
this fact is that rheumatoid arthritis is the most
common of such diseases, therefore, there are

more patients to study.

TTYDROXYCHIOROQUINIE (PTAQUENTL)

Hydroxychloroquine (Plaquenil) is an anti-
malarial agent approved for use in both rheuma-
toid arthritis (RA) and systemic iupus eryzthemato-

sus (SLE). It is an oral agent, has a somew-hat
bitter taste (as all quinine derivatives c1o) and has

a duration of onset of about two to four months.
It appears to have its best effects in earlier/milcler
rheumatoid and more recently has been studied
in combination u,'ith other DMARD's in more
aggressive disease. SLE patients that have rashes

are rrore likely to benefit from hydrolychloro-
quine. It has relatively few side effects (skin, mar-
row, central nervous system, retinal toxicity))
with the most feared being that of retinal toxicity.
Patients should have ophthalmologic evaluation
prior to its use and every six months while taking

it. The retinal damage may be irreversible and
seems related more to a higher daily dose than to
the overall duration of therapy. Another anti-
malarial agent, chloroquine (Aralen), is also
approved for use although some say it has a

slightly greater potential for retinal toxicity and so

is used less frequently. The usual daily dose of
hydroxychloroquine is 200 milligrams twice a

clay. The ayerage cost to the patient will be about
sixty dollars per month.

GOLD PREPARATIONS

Gold preparations have been used for more than

50 years in rheumatoid arthritis and have repeat-
edly been shown to be of value. It is available by
injection as gold sodium thiomalate (GST,

Myochrysine) or as aurothioglucose (AIG, Sol-
ganol). In the last 10 years, an oral preparation,
auranofin (Ridaura), has been available. There
appears to be more toxicity with the iniectable
agents but they also possess greater efficacy than
the oral a€lent. Duration of onset of effect is at

least three to six months, possibly longer. GST

and ATG are given weekly at about 50 milligrams
per week after one or two weeks of lower "test"

doses. Vhen some measure of efficacy is

achieved, which may be up to 20 weeks, dosage

is lowered by increasing duration between injec-

tions to two weeks and then to three weeks and

eventually four weeks. Side effects include rash,

itching with or without rash, mouth sores, a
"funny" taste sensation, marrow suppression or
toxicity, renal damage and more rarely lung or
colon involvement. GST may be associated with
nitritoid reaction as we1l. This is manifested by
flushing, anxiety, nat'lsea, and weakness within
an hour of the injection. lts severity and frequen-
cy decreases with continued use. Auranofin may

be associated falrly frequently with diarrhea,
while that is not the case with iniectable types of
gold. Gold must be monitored at each injection
by obtaining complete blood count (CBC) and

urinalysis (U/A) although some physicians obtain
those studies every other time. Costs are clifficult
to estimate since the costs of an office visit, injec-

tion and laboratory studies all play a ro1e. How-
ever, the cost of oral gold (not including monitor-
ing) is approximately sixty dollars per month.
The cost of injectable gold will usually be greater

than that when taken weekly and significantly
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less than that when injections can be given
monthly. Gold is approved in RA but is used by
many physicians in other diseases as well (psori-
atic arthritis, juvenile rheumatoid arthritis, and
ankylosing spondylitis).

D-PENICILIAMINE

Another agent used in RA and other conditions is
d-penicillamine (Cuprimine, Depen). Its efficzrcy
and toxicity are similar to go1d, though the side
effects seem to occllr more frequently. Other
medications have to some degree seemed to sup-
plant it in recent years. It is still useful ltr-rt there
are some unusual side effects that have occurred
(pemphigus, myasthenia gravis, Goodpasture's
Synclrome, lupus-like illness, cholestatic jaundice,
a fatal bronchiolitis and others). While these side
effects are rare, they have occurrecl often enough
to limit the drugs usefulness. The drug is taken
by mouth, usually beginning w-ith 125 to 250 mil-
ligrams per day and slowly increasing the dose
over months. The eventual usual dose is 500 to
750 milligrams per clay aL a cost of sixty to ninety
dollars to the patient per month in addition to the
cost of monitoring laboratory studies. Its duration
to efficacy is two to four months and it is best
taken on an empty stomach because food
decreases its absorption.

METHOTREXATE

Methotrexate (Rheumatrex and generic) is one of
the most significant "rediscoveries" of the last ten
years or so. A foiic acid antagonist - available
and used for malignancies since the early 1950s -

methotrexate (MTX) was used successfully in the
1950s for various rheumatic conditions, most
notably RA. However, its toxicity profile w'as
rather high and use was "put on the back burner"
for the next twenty years, thotrgh not totaily
abancloned. In the late 1970s to early 1980s it
became apparent that dosage could be clrastically
cut when compared to anti-cancer dosages at 1it-

tle or no sacrifice in efficacy. This has 1ed to its
widespread use in the last decade with quite rnin-
imal toxicity.

The drug is taken once a week in either
divided doses over a 72 to 24 hour period or as a
single dose. The oral route appears to be as
effective as the intramuscular route. The usual

dose is seven and one-half to fifteen milligrams
per week with few patients requiring either high-
er or lower doses, and an effect can usually be
appreciated in four to eight weeks.

The concomitant use of claily folic acid
seems to decrease or.erali side effects and intra-
muscular Llse may decrease any gastrointestinal
side effects. Adverse effects include anorexia,
nausea, mouth sores (the most common side
effect), marrow suppression, hepatic toxicity and,
rarely, hepatic fibrosis (cirrhosis). A rare but
severe allergic pneumonitis may occur and infec-
tions such as herpes zoster and Pneumocystis
carinii may be more common in those taking
MTX. Agents containing sulfa (including trimetho-
prim sulfamethoxazole and sulfasalazine) may
increase the suppressant effects of MTX and liver
toxicity is more frequent in those with a history
of hepatitis, chronic ethanol use and abuse, ancl
insulin-dependent diabetes meilitus. Blood counts
and liver function studies should be done month-
ly to monitor for toxicity and renal function stud-
ies can be done less often. There is a debate as

to whether and how often liver biopsies should
be performed, but the manufacturer still recorn-
mends doing so at approximately every 1500 mil-
ligrams. Renal insufficiency increases the poten-
tial for toxicity, and the concomitant use of
NSAIDs may also increase MTX toxicity. Despite
all of the previously mentionecl effects, MTX
appears to be gaining favor as a first line DMARD
and toxicity is not particularly common. MTX
costs approximately forty to eighty dollars per
month, plus the cost of monitoring.

AZATHTOPRTNE (rMrrRAN)

Another of the anti-cancer drugs, azathioprine
(Imuran) has a well-known place in the treatment
of rheumatoid afthritis, systemic Lupus and other
inflammatory connective tissue diseases. It is a

perinea analog immunosuppressive agent that
appears to be about as effective as gold ancl
penicillamine, though one study suggests that
radiologic evidence of erosions in RA may
progress more rapidly with azathioprine than
with MTX. This has yet to be proven. Toxicity is
increased with concurrent use of allopurinol
(Zyloprim) since it may interfere with azathio-
prine's metabolism. There also is a low but defi-
nite increased incidence of malignancy after years
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of use of azathioprine - the most like1y ones
being leukemia and lymphomas - and more
common side effects include gastrointestinal
symptoms, hepatitis and bone marrow
suppression.

SULFASAIAZINE (AZULFIDINE)

Sulfasalazine (Azulfidine) has been used for years
in inflammatory bowel disease and was used
years a[ao for rheumatoid arthritis. It has recently
again found favor in the treatment of RA, pafiicu-
larly since its effect appears to be close to that of
gold or penicillamine but with less toxicity. Dis-
turbances of the GI tract and rashes are relatively
common while hepatotoxicity and marrow sllp-
pression though fairly rare, are possible.

CT'TOTO)ilCIIMMI.INO SUPPRE S S TVE

DRUGS

Other cytotoxic/immunosuppressive drugs are
used in many of the rheumatic diseases to a less-
er degree than those described above primarily
because of either less efficacy, greater toxicity or
other considerations. These include cyclophos-
phamide (Cltoxan), chlorambucil (Leukeran) and
others. It is of particular note to be aware of the
markedly increased survival and decreased mor-
bidity when cyclophosphamide is used in certain
patients with lupus nephritis or Vegener's Granu-
lomatosis. Its use has revolutionized treatment of
those conditions.

CORTICOSTEROIDS

No discussion of the rheumatic diseases is com-
plete without at least touching upon the use of
steroids - a topic in and of itself long enough to
fill volumes. The corticosteroids are one of the
most valuable medical discoveries of the 20th
century (for any and all inflammatory diseases.
not lust rheumatic conditions) and, al the same
time, among the most toxic. In most diseases, the
potential toxicity lies in the ability to suppress
inflammation profoundly, while at the same time
having nothing more than a "masking" effect on
the underlying disease. However, in many dis-

eases (lupus nephritis, polymyositis, polymyalgia
rheumatica and others), corticosteroids have
unquestionably vastly improved the quality of life
while at the same time greatly prolonging life as

wel1. The scope of this paper does not permit an
in-depth discussion of uses, and doses, but gen-
era1ly the lowest dose possible should always be
used. Remember that when starting steroids, an
end-point should always be in mind.

SUMMARY

As with any family of diseases, the rheumatic dis-
eases are ineffectively and inefficiently treated so

research continues. At this point in time, much of
the exciting research is being done along the lines
of immunomodulation,/immunoregulation and is
being aimed at the immune system in general
(cyclosporine, the interleukens, etc.) or specific
defects (anti-CD4 monoclonal antibodies, etc.)
These studies are in their early phases, however.
Immunomodulators such as the anti-helminthic
agent levamisole have been used for years with
varying success and are being restudied. Combi-
nations of drugs are being studied with variable
levels of success and failure as well.

This review shoulcl give the reader some
insight into the breadth and depth of the drugs
used in rheumatic diseases, the potentiai toxici-
ties and the expense of such treatment. The latter
includes such "hidden" costs as time off from
work to receive therapy (e.g., gold shots), labora-
tory monitoring for toxicity (e.g., go1d, MTX, d-
peniciliamile, azathioprine, etc.), and consulting
physician expenses for monitoring some drugs
(ophthalmologic evaluation for hydroxychloro-
quine use, liver biopsy for MTX use). \7hile many
of these drugs have had a major impact on mor-
bidity and mortality in these diseases, there is
obviously stil1 a long way to go.

Bibliography
I{artman SS: Non-Steroidal Anti-Inflammatory Drugs in NlcGlamty

ED (ecl) ReconstructiDe Surgery of the Foctt anc) Leg tipddte BB,

Tr-rcker, Georgia. Podiatry Institute Pubiishing Con'rpanv, pp. 171-

176. 1988.
ltobinson DIt: Clinical Therapeutics Curcnl Opinion in Rbetr,matolct

glvol 3, no 3, June .t991.
Treniham DE: Neu,' Directions in Antirheumatic Therapy Rbeumatic

Disease Clinics Norlb America vol 15, no 3. August, 1989.

52


