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Drug regimens for
RHEUMATOID ARTHRITI

B ) SUE PARKI NsON, DIPCLINPHARM,  MRPHARMS and ANDREWALLDRED, DIPCLINPHARM, MRPHARMS

There is a now a tendency
Jor drug treatment of
rheumatoid arthritis to be
aggressive. The options
available are discussed
here

he goals of rheumatoid arthritis

(RA) management are to relieve

pain and inflammation, prevent

joint destruction, preserve or
improve functional ability, and maintain a
patient’s normal lifestyle.

A multidisciplinary approach to treating
RA patients is important. Physiotherapists,
occupational therapists, clinical nurse spe-
cialists, podiatrists, social workers and
pharmacists all have a crucial role. Educa-
tion of patients is an important aspect of
treatment because patients should have
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knowledge of the disease process and
prognosis, as well as treatment strategies, in
order to improve compliance.

There has been a major shift in the treat-
ment of RA over the past decade.
Traditionally, the therapeutic pyramid was
employed, whereby initial treatment was
conservative, using non-steroidal anti-
inflammatory drugs (NSAIDs) for several
years and only progressing to disease-
modifying antirheumatic drugs
(DMARDs) when the disease was not
controlled. This approach has been
replaced by early treatment with
DMARDs, because there is evidence that
most patients develop joint destruction
within the first two years of their disease.'
The classes of drugs used in RA treatment

i are discussed below.

= ANALGESICS

Paracetamol, paracetamol combinations
and dihydrocodeine are all useful for
simple pain relief. Although they have no
anti-inflammatory properties, and do not
affect the disease process, they do have a
place in both the early and late stages of the
disease. They may help with referred pain
associated with muscle weakness and the
general soreness associated with RA.

== NSAIDS

he major pharmacological agents for the
relief of pain and inflaimmation in
rheumatic diseases are NSAIDs. Although
NSAIDs come in a variety of chemical struc-
tures, they all have similar pharmacological
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properties, that is, antipyretic, anti-inflamma-
tory and analgesic actions.

Patient response to NSAIDs is highly vari-
able, and therapeutic trials with several
NSAIDs may be necessary to determine the
best agent. It is estimated that 60 per cent of
patients will respond to any one NSAID.
Despite numerous clinical trials, differences
between NSAIDs, using objective measure-
ments of efficacy, have not yet emerged. It is
recommended that the drug should be
changed after one week if there has been no
response and an analgesic effect is the desired
outcome, or after three weeks if an anti-
inflammatory effect is desired.
Approximately 10 per cent of patients will
not find any NSAID beneficial.

There is no evidence of synergism or
reduced toxicity with the use of more than
one NSAID. In fact, there is evidence that
two NSAIDs may increase the risk of gas-
trointestinal (GI) toxicity.” Only one agent
should therefore be prescribed at a time,
although a short-acting drug may be used
during the day with a longer-acting prepara-
tion at night.

G adverse reactions GI adverse reac-
tions range from superficial damage with
minor symptoms (dyspepsia, abdominal
pain, and diarrhoea) to duodenal and gas-
tric ulceration, and potentially fatal
complications. Patients generally complain
of nausea and indigestion, but some of
those presenting with bleeding or perfora-
tion will have no history of dyspepsia or
peptic ulceration. The prevalence of symp-
tomatic ulcers has been reported to be
between 14 and 31 per cent, with gastric
ulcers being most prevalent.

The options for reducing gastric side
effects due to NSAID:s are:

| Using simple analgesics instead of
NSAIDs

| Using an NSAID with the lowest asso-
ciated GI side effects and at the lowest
possible dose

I Prescribing a gastroprotective agent or a

Misoprostol, omeprazole, lansoprazole and
ranitidine have all been shown to be effec-
tive in the prevention of NSAID-induced
gastroduodenal ulceration. In clinical trials,
proton pump inhibitors have been shown to
be more effective than misoprostol in pre-
venting gastric and duodenal ulcers
associated with NSAIDs.”® Ranitidine has
been shown to protect against duodenal
ulceration but has little effect in preventing
gastric ulceration.®” From these studies, it
would appear that proton pump inhibitors
are the most effective agents for the preven-
tion of GI complications associated with

NSAID use.

QX enzyne sel ecti vity The main mech-
anism of action of NSAIDs is believed to be
the inhibition of the COX enzyme. COX
converts the fatty acid arachidonic acid into
endoperoxidases, prostaglandins and throm-
boxanes in a cell-specific manner. These
prostanoids have a variety of physiological
functions, including protection of the GI
tract, renal homeostasis, platelet aggregation,
and uterine smooth muscle contraction.
Prostanoids are also widely implicated in
pathological states associated with inflam-
mation.

In the past decade, it has been shown that
there are two isoforms of COX — COX-1
and COX-2. COX-1 is believed to function
mainly by producing the prostaglandins
that are critical for maintaining normal renal
function, gastric mucosal integrity and
haemostasis. COX-2 is virtually undetectable
in most tissues under physiological condi-
tions, but is induced by certain
inflammatory stimuli.

NSAID:s act by direct inhibition of COX-
1 and COX-2, via blockade of the COX
enzyme site. The subsequent inhibition of
prostaglandins reduces inflammation but
also has collateral effects on platelet aggrega-
tion, renal homeostasis and gastric mucosal
integrity. In an effort to reduce the side
effects of NSAIDs, particularly GI side
effects, agents were developed that selective-
ly blocked COX-2, with minimal effect on
COX-1.

There are four COX-2 selective agents
available: etodolac, meloxicam, celecoxib
and rofecoxib. Etodolac and meloxicam
inhibit COX-2 up to 50 times more than
COX-1, and newer agents celecoxib and
rofecoxib are even more COX-2 selective.

The National Institute for Clinical Excel-
lence has recently issued guidance on the use
of COX-2 selective agents in the treatment
of osteoarthritis and rheumatoid arthritis.*
In the guidance, there was no distinction
between the different agents. COX-2 selec-
tive agents are recommended for use in
patients that are at high risk of developing
GI side effects but they are not recommend-
ed for routine use. Those at high risk are:

| Patients who are taking medicines
known to increase the likelihood of
upper GI side effects (for example,
steroids and anticoagulants)

| Patients with serious co-morbidities
such as cardiovascular disease, renal or
hepatic impairment, diabetes and
hypertension

| Patients requiring prolonged treatment

with high doses of NSAIDs

There have been concerns raised over the
cardiovascular safety of the coxibs, that is,
rofecoxib and celecoxib. In the VIGOR
study,” which compared rofecoxib to
naproxen in patients with rheumatoid
arthritis, there was a higher incidence of car-
diovascular side effects in the rofecoxib
group, although the clinical significance of
this is unclear. This trend was not repeated in
the CLASS study," which compared cele-
coxib to diclofenac in patients with
osteoarthritis. In this study, patients on low
dose aspirin were allowed to continue taking
it, unlike in the VIGOR study.

NICE has concluded that, based on cur-
rent evidence, there is no justification for
using a coxib and low dose aspirin together,
because the aspirin appears to reduce the
benefit of the coxib. NICE also concluded
that there is no justification for prescribing a
COX-2 selective agent in combination with
gastroprotective agents.

Qher adverse event s Most NSAIDs can
reduce creatinine clearance and produce a
non-oliguric renal failure, probably as a
result of inhibition of prostaglandin synthesis
in the kidney. This effect is usually minor,
reversible and associated with long-term
therapy. Elderly patients, as well as those with
impaired renal function, hepatic cirrhosis,
and circulatory volume depletion are most at
risk. Indometacin is the most commonly
reported cause of NSAID-induced renal
failure, and fenoprofen is the NSAID most
commonly associated with interstitial
nephritis and nephrotic syndrome.
Asthmatic patients can develop wheezing
following the administration of NSAID:s,
and aspirin will provoke or worsen asthma in
approximately 5 per cent of patients.

== DMARDS

MARD:s currently used in clinical prac-

tice include methotrexate, sulfasalazine,
injectable or oral gold, antimalarials,
ciclosporin, penicillamine, azathioprine and
leflunomide. The choice of DMARD by
individual clinicians depends upon the bal-
ance between adverse effects and efficacy. All
the DMARDs possess a slow onset of action,
and response to treatment is usually expect-
ed between four and six months.The dose of
a DMARD should generally be titrated

selective  cyclo-oxygenase (COX)-2 upwards as long as side effects allow.
inhibitor | Patients over 65 years of age In practice, the initial treatment of RA is
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generally with a single agent. In many cases,
if'a satisfactory response is not achieved after
a three to six months trial with monothera-
py, combination treatment is then deployed.
This is most likely to be a combination of
sulfasalazine and methotrexate. Patients who
fail to respond to such a combination will be
offered other therapeutic options, such as
leflunomide, before finally being offered
tumour necrosis factor (TNF) blockade
therapy.

Sulfasalazine and methotrexate are gener-
ally regarded as first line therapies due to
their improved efficacy profile (approxi-
mately 40 per cent response rates) and high
continuation rates compared to the other
DMARDs.

Mechani smof acti on The precise mecha-
nism of action of these drugs is unclear. All
the DMARUDs inhibit the release of, or
reduce the activity of, inflammatory
cytokines. Activated T-lymphocytes appear
to be particularly important in this process
and it is known that methotrexate, lefluno-
mide and ciclosporin all inhibit T-cells.
Cytokines, which appear to be important in
the inflammatory cascade, include TINE
interleukin (IL)-1, IL-2, and IL-6. There is
good evidence that DMARD:s inhibit these
cytokines in vitro and in vivo. Leflunomide
has also been shown to inhibit the prolifera-
tion of B-cells, causing a reduction in
antibody production.

Initially 500mg once daily, increasing
in weekly steps of 500mg to 1g twice

Use of DVARDs The British Society for
Rheumatology has published its recommen-
dations on monitoring of DMARD:s (see
Table).

Patient information sheets and booklets
are recommended for patients taking
DMARDs. Counselling should reinforce
the need to comply with monitoring
requirements, the expected onset of action,
and the potential toxicity and action to take
in the event of adverse effects. Recently,
there have been moves towards a shared care
approach to managing patients receiving
DMARD:s. Medication may be supplied by
a general practitioner but responsibility for
monitoring and dosing remains with a hos-
pital consultant. The aim of such schemes is
to ensure that all patients receive adequate
monitoring and specialist input without the
inconvenience of frequent hospital visits.

Sulfasalazine is one of the most common-
ly prescribed DMARDs because it has a low
risk of serious adverse effects and has been
shown to slow disease progression. It is often
used in mild to moderate disease. The moni-
toring requirements are less arduous than
most other DMARDs, which is of signifi-
cant benefit for patients. In order to reduce
nausea, the dose is usually titrated from
500mg daily, increasing at weekly intervals
up to 1g twice daily.

Methotrexate usage is increasing in the
UK, and it is fast becoming first line therapy
in most centres. It is generally used in
patients with moderate to severe disease,

Side effects

Nausea, reversible male infertility,
rashes, marrow suppressions, hepatitis

especially those with poor prognosis. It has a
relatively rapid onset of action of four to six
weeks and is easy to administer as a single
weekly dose, given orally or by intramuscu-
lar or subcutaneous injection.

Hepatic fibrosis and liver toxicity can
occur in a significant proportion of patients
receiving methotrexate. Patients should be
encouraged to avoid alcohol while on
methotrexate, or at the very least, restrict it
to special occasions. Liver function tests
(LFTs) should be monitored frequently (see
Table). Severe alveolitis can be a serious and
sometimes  fatal adverse event with
methotrexate therapy, and requires urgent
medical treatment. Patients should be
advised to seek immediate medical attention
and stop taking methotrexate if they experi-
ence worsening dyspnoea.

Nausea and stomatitis can be managed by
the addition of folic acid to methotrexate
therapy. The optimal dose has yet to be dis-
covered but ranges from 5mg weekly to
5mg daily. A number of centres omit the
folic acid on the day methotrexate is
administered.

Bone marrow suppression is also a con-
cern for patients receiving methotrexate
therapy and can be related to either too high
a maintenance dose or accidental overdose.
This has occurred in patients who have
inadvertently taken methotrexate daily
rather than weekly or due to confusion
between the 2.5mg and 10mg tablets, which
is not uncommon in the elderly population.

Tuble: Dosage, side effects and monitoring guidelines for some DMARDs

Monitoring requirements*

FBC fortnightly. LFTs every four
weeks for 12 weeks, then every
three to six months

Sodium aurothiomalate

Penicillamine

Ciclosporin

Leflunomide

Azathioprine

Drug Dosage
Sulfasalazine

daily
Methotrexate

5mg to 25mg once weekly

10mg test dose, then 50mg weekly

until signs of remission, then reduce

frequency to monthly
250mg to 750mg once daily (on
empty stomach)

2.5mg per kg per day

Loading dose 100mg daily for three
days, then maintenance dose of
10mg to 20mg per day

1.5 to 2.5mg per kg per day

Rashes, nausea, stomatitis, marrow
suppression, hepatitis, pneumonitis

Rashes, stomatitis, marrow suppression,
proteinuria

Rashes, taste disturbance, nausea,
myositis, proteinuria, myasthenia,
marrow suppression

Hirsutism, gingival hyperplasia,
hypertension, renal impairment

Gastrointestinal disturbances, alopecia,
liver abnormalities, hypertension,
Marrow suppression

Nausea, hepatitis, cholestatic jaundice,
Mmarrow suppression

*FBC = full blood count, LFT = liver function test, U&Es = urea and electrolytes

FBC fortnightly for 12 weeks then
LFTs monthly

FBC and urinalysis prior to each
injection

FBC fortnightly until stable dose,
then monthly. Weekly urinalysis

Fortnightly U&Es, blood pressure
and urinalysis for two months,
and then monthly thereafter. Use
baseline creatinine to alter dose

FBC, U&Es, LFTs and blood
pressure monthly or more
frequently (for example, fort-
nightly) during first six months,
then at least every eight weeks
thereafter

FBC, U&Es and LFTs fortnightly
for two to three months, then
every one to two months
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Patients must be strictly counselled on how
many tablets to take and to take them once a
week on the same day. Patients should be
advised to seek medical help if they experi-
ence any signs of infection, such as
unexplained fever or sore throat, and also to
avoid contact with people who may have
chickenpox.

Sodium aurothiomalate, or injectable
gold, is an established DMARD that is effec-
tive in the treatment of RA, although its use
is limited by its side effect profile. Compared
with other DMARDSs, patients are most
likely to stop therapy with this drug due to
toxicity. Important adverse events include
rashes, stomatitis, proteinuria, leucopenia
and  thrombocytopenia. Despite  this,
injectable gold can provide benefit to some
patients for many years and it can be useful
in those with progressive disease which has
failed to respond to other therapies.

Patients can be taught how to test their
urine for proteinuria. If a significant amount
of protein is detected, the gold therapy
should be withheld, urinary tract infection
excluded and the proteinuria quantified by
means of urine collection over 24 hours.
Patients on gold injections should also be
asked to report any new side effects, such as
rashes or mouth ulcers, to their general prac-
titioner or theumatology centre.

Auranofin, or oral gold, is a completely
different drug entity to sodium aurothioma-
late and, although less toxic, is also generally
less eftective than injectable gold. Adverse
effects are similar to those of injectable gold
but less frequent. The troublesome diarrhoea
experienced with oral gold may be
improved by taking a diet rich in fibre.

Penicillamine is now seldom used due to
problems with toxicity and poor long-term
efficacy. There is no evidence that penicil-
lamine reduces joint erosions. It is initiated
at a daily dose of 125mg, with monthly
increases until a response is demonstrated.
There is little benefit to be gained from
increasing the dose above 750mg as the effi-
cacy appears to have a “ceiling”.
Penicillamine should be taken on an empty
stomach as absorption is reduced by up to 50
per cent when taken on a full stomach.The
common adverse events include thrombo-
cytopenia, proteinuria, taste disturbances and
rashes. A less common side eftect is neu-
tropenia and rarely, there are autoimmune
side effects (myositis, drug-induced lupus).

Ciclosporin is an immunosuppressive
agent recently licensed for use in RA. It has
proven efficacy in early and late disease but
long-term data on reducing joint destruc-
tion is lacking. The lack of data and its
potential toxicity means that ciclosporin is
reserved for patients who have failed to
respond  to  conventional  therapies.
Ciclosporin can cause nephrotoxicity and
hypertension, which may have significant
long-term consequences, and patients with a
history of these conditions are generally

excluded from therapy. Treatment is initiated
at a dose of 2.5mg per kg per day, and
increased up to a maximum of 4.5mg per kg
per day, depending on the patient’s tolerance
to the drug. There is no requirement to
monitor ciclosporin blood levels in RA.
Before commencing therapy, patients must
have baseline blood pressure and creatinine
measured, and both should be carefully
monitored. Other side effects include hir-
sutism, tremor and gum hyperplasia.

The antimalarial agents (mainly hydroxy-
chloroquine) are the least toxic of all the
DMARD:s. However, they are also the least
effective and are generally reserved for less
severe forms of the disease, or in combina-
tion regimes. Hydroxychloroquine generally
requires little monitoring, and gastrointesti-
nal toxicity is the main adverse effect. It
seems that the retinopathy associated with
this drug occurs only after high cumulative
doses, and the need and frequency for eye
tests is still being debated. The typical dose is
around 400mg per day, although this has
been increased to 800mg per day to achieve
earlier efficacy.

Azathioprine is postulated to have a
steroid-sparing effect and is of particular use
when treating RA refractory to other
agents. Cyclophosphamide, a potent cyto-
toxic agent, can be used either orally or as
intravenous pulse therapy. It is used mainly
in the management of rheumatoid vasculitis.
Both azathioprine and cyclophosphamide
have the potential to cause infertility and the
development of malignancies. The risks of’
their use must therefore be carefully balanced
against the intended clinical improvement.

Leflunomide is a relatively new DMARD
that has Dboth anti-inflammatory and
immunomodulatory properties. It acts by
inhibiting the synthesis of pyrimidine
nucleotides in immune response cells, par-
ticularly  T-cells. It  reduces  the
pro-inflammatory cytokines TNF and IL-1.
It is at least as effective as sulfasalazine and
methotrexate, and there is some evidence
that quality of life measures may be superior
with leflunomide. It has a rapid onset of
action (four weeks) and is well tolerated.

Leflunomide is given as a loading dose of
100mg daily for three days followed by
10mg to 20mg daily, although there may be
local variations to this loading regimen.

The most common side effects are GI dis-
turbances, reversible alopecia, rash and
hypertension. There have been reports of
serious liver reactions after treatment with
leflunomide. LFTs should be checked at the
initiation of treatment and at monthly inter-
vals for the first six months of treatment and
every eight weeks thereafter. If the enzyme
alanine transferase (ALT) increases to more
than twice the normal range then the dose
can be reduced to 10mg daily and the LFTs
monitored weekly. If the ALT level rises to
three times the normal range, leflunomide
should be discontinued.

Qonbi nati on therapy There is some evi-
dence that combination therapy with
different DMARDs is more likely to achieve
clinical improvement of the disease.” Com-
bination therapy may offer better symptom
control, particularly when agents with dif-
ferent modes of action are combined. To
date, evidence supporting the efficacy of
combination therapy is conflicting. In some
studies, there have been no improvements in
efficacy compared with monotherapy, and
toxicity has been higher.””” Others have
shown impressive benefits." A triple regimen
of hydroxychloroquine, methotrexate and
sulfasalazine has shown significant improve-
ments compared with monotherapy using the
individual agents.” This combination regi-
men was also well tolerated.

A “step-down” approach, where
DMARDs are given as combination ther-
apy from the outset of treatment and then
tapered down, has shown improvements in
disease activity. Sulfasalazine, methotrex-
ate and prednisolone have been used in
this way with some success. A more com-
mon approach in the UK is to use the
“step-up” regimen. Here, treatment is
commenced with monotherapy, and a sec-
ond agent added if the first is ineffective
or if there is a partial response. Methotrex-
ate with ciclosporin has been shown to be
effective in this way, as has methotrexate
with sulfasalazine.

= STEROIDS

Systemic corticosteroids have long been
used in the management of RA and
were the first drugs to result in reversibility
of the disease. However, their place in ther-
apy is still controversial.

Corticosteroids suppress cytokines and
produce a rapid improvement in signs and
symptoms of the disease. They have a potent
anti-inflammatory effect and recent studies
have suggested a slowing of radiological pro-
gression.' Unfortunately, the side effects
associated with long-term, high-dose ther-
apy, (for example, osteoporosis, diabetes
mellitus, hypertension) have severely limited
the long-term role of corticosteroids in RA.
Therefore, details such as the dosage and
duration, as well as the stage of disease that
corticosteroids should be used in, are still
open to debate.

Hace in therapy Oral prednisolone can be
used to provide temporary relief until a
DMARD becomes effective, or in patients
with aggressive disease who cannot be ade-
quately controlled with a combination of
DMARDs  (“step-up” or “step-down”
approach). Once commenced, systemic
corticosteroids can be difficult to withdraw,
as the disease tends to flare with dose
reductions.

In order to minimise side effects, a daily
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maintenance dose of 7.5mg of prednisolone
or less, given as a single dose in the morning,
should be used. Prophylaxis against osteo-
porosis is recommended in patients likely to
be on long-term therapy.

Intra-articular steroid administration can
effectively relieve pain, increase mobility
and reduce deformity in one or more joints.
Examples of drugs that are given via this
route are methylprednisolone acetate, tri-
amcinolone acetonide and triamcinolone
hexacetonide. The duration of response to
intra-articular steroids is variable, and triam-
cinolone hexacetonide may produce the
greatest response. The dose used is depen-
dent upon the joint size.
Methylprednisolone acetate 40mg or triam-
cinolone hexacetonide 20mg are suitable
for use in large joints (for example, knees).
The frequency with which injections can
be given is controversial, but repeated injec-
tions are usually given at intervals of one to
five weeks or more, depending on the
degree of relief obtained from the first
injection. Intramuscular steroids may be
useful in patients with an acute flare of dis-
ease, and  intravenous  pulses  of
methylprednisolone are particularly helpful
in controlling rheumatoid vasculitis.

== TNF BLOCKADE

t the present time, agents for TINF

blockade are only used in patients that
are resistant to, or fail conventional disease-
modifying treatment. This approach may
change in the future if current trials demon-
strate a benefit of using these agents earlier
in disease.

There are currently two TNF-alpha

blocking agents available. Infliximab
(Remicade) is given by infusion and etan-
ercept  (Enbrel) by  twice-weekly
subcutaneous injections. The third article,
which begins on page 16 of this special fea-
ture, discusses these new agents in more
detail.
Anaki nra Anakinra is expected to become
available early next year. While TNF-alpha is
believed to mediate inflammation in RA,
IL-1 appears to mediate bone and cartilage
destruction.

Anakinra is an IL-1 receptor antagonist.
The likely place in therapy for IL-1 receptor
antagonists such as anakinra is in cases where
TNF blockade fails. However, further

research is required to identify the role of
these agents.

== SUMMARY

he treatment of RA has changed signifi-

cantly over the past decade. Treatment is
now more aggressive in early disease, with
disease-modifying agents being introduced
much earlier in treatment. There have also
been many developments both in the treat-
ment of disease and control of symptoms.
New agents such as leflunomide and TNE-
alpha blockers have increased treatment
options for patients.

There are many products currently under-
going research, and undoubtedly, research
into RA will continue to develop. This is
expected to be of considerable benefit for
patients, but there will also be significant
cost for health care providers.
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