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What is the therapeutic target for rheumatoid therapy?
What, exactly, should the rheumatologist be aiming to
achieve with antirheumatic therapy for the patient with
rheumatoid arthritis from week to week, from visit to visit?
And what is the evidence that achieving a short term target
gives the patient worthwhile longterm benefit?

Consider a common clinical scenario: a woman aged 50
with an 8 year history of RA. In the early years, she had a
great deal of pain, stiffness, and functional limitation, but
improved greatly on treatment with methotrexate (MTX)
17.5 mg weekly. She now has little pain and stiffness,
almost normal function, and has resumed fulltime work as a
teacher. Examination shows early but definite subluxation
of metacarpophalangeal and metatarsophalangeal joints and
soft tissue swelling without tenderness in the wrists and
several small joints of the hands and feet. Her hemoglobin is
110 g/l, the C-reactive protein (CRP) elevated at 30 mg/l
(normal < 10 mg/l), and the erythrocyte sedimentation rate
(ESR) is 40 mm/h. By our standard guides, her disease state
is “active,” but she feels “very well,” too well, she argues,
to increase her weekly dose of MTX given her fears about
“drugs and their side effects.” In the face of such “consumer
satisfaction,” how many rheumatologists would argue
strongly to increase antirheumatic therapy? What would
they give her by way of evidence for the benefit? If the
patient did agree to increased therapy, what increase would
be appropriate? Should treatment be increased until soft
tissue swelling has been eliminated, or the ESR or CRP
made normal, or something else? And what is the evidence
that this course will yield more benefit than toxicity? Is this
patient better served in the long term by accepting her own
assessment and allowing activity, and presumably damage,
quietly to proceed?

The need for satisfactory answers to these questions
becomes more pressing as RA therapy evolves, as our
colleagues in basic science deliver more effective and
focused therapies to restrain “disease activity.” The big
change in RA therapy began with MTX, not least because
clinicians recognized a dose-response effect: if the patient
was not doing so well, the weekly dose could be increased.
It had become possible for the clinician to effect a change,
to fashion a response. New agents, such as leflunomide1,2

and the “biologicals,” anti-tumor necrosis factor thera-

pies3–5, and interleukin 1 receptor antagonist6, and combina-
tion therapies extend this flexibility. But to use this
newfound capacity to best effect, we need a clear idea of
what can and should be achieved, a clear target.

Contrast the situation in other areas of internal medicine.
The physician managing hypertension or diabetes, for
example, does not initiate therapy with an unfocused expec-
tation that it will prove helpful. Specific targets have been
defined by their effect on longer term outcomes. The
evidence that underpins these recommendations has
required large, longterm studies, aided in their design by the
established epidemiological links between a process, its
surrogate, and an outcome.

In the process we term hypertension, the surrogate is the
sphygmomanometer reading, the outcome a cardiovascular
or cerebrovascular event. The Hypertension Optimal
Treatment Study found that when > 18,000 patients from 26
countries were randomized to different target blood pressure
levels, the lowest incidence of major cardiovascular events
occurred at a mean achieved diastolic blood pressure of 82.6
mm Hg7. On the basis of such studies, the 1999 WHO-ISH
Guidelines for the Management of Hypertension8 recom-
mend that the target blood pressure is < 130/85 for individ-
uals younger than 65 years, or those with renal insufficiency
or diabetes, and < 140/90 for people older than 65 years. In
diabetes (the process), surrogates include the blood sugar
level and glycated hemoglobin; the longterm outcomes are
micro- and macro-vascular disease. The UK Prospective
Diabetes Study (UKPDS) showed that “intensive” manage-
ment of type 2 diabetes, which aimed at (although it did not
always achieve) a fasting plasma glucose < 6 mmol/l,
substantially reduced the risk of microvascular, if not
macrovascular outcomes compared with conventional
management using diet alone9. Targets for treatment of type
2 diabetes have been established: fasting blood sugar ≤ 6
mmol/l, random blood sugar 4–7 mmol/l, HbA1c ≤ 7%.

There are parallels for RA. The process is rheumatoid
synovitis, “disease activity,” by which we mean that
composite of synovial inflammation and proliferation that
causes enduring harm. One important outcome is bone and
cartilage damage, a rheumatological equivalent of stroke
and myocardial infarction. But we lack a clear surrogate for
rheumatoid synovitis, an equivalent to blood pressure or
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blood sugar. We are therefore a step further away from
knowing the level of surrogate control that would signifi-
cantly limit longterm damage. If rheumatology is to follow
these models, it confronts a double challenge: first to iden-
tify an adequate surrogate for “disease activity state” and
then determine its target level.

The notion raises some issues. The potential for confu-
sion from reliance on surrogate markers as endpoints has
been discussed, particularly in the cardiovascular litera-
ture10,11. Criticism is leveled at acceptance, particularly by
regulatory authorities, of the following sequence: identi-
fying risk factors for a certain morbidity and mortality,
demonstrating that an intervention favorably affects those
risk factors, and then assuming that the intervention there-
fore reduces morbidity and/or mortality. Of the several
errors in this line of argument, one lies in assuming that it
does not matter how the surrogate target is achieved. In
hypertension, for example, the Antihypertensive and Lipid-
Lowering treatment to prevent Heart Attack Trial
(ALLHAT) and metaanalyses of other trials now show that
blood pressure reduction is important in reducing coronary
heart disease events, but so is the way in which blood pres-
sure is lowered: some drugs produce better longterm
outcomes than others12,13. In the model we are advocating,
the surrogate we seek is asked to reflect the disease process;
its influence on one longterm outcome, bone and cartilage
damage, is the point under evaluation, so that there is no
question of substituting the surrogate for the main outcome
of interest. But to start evaluating the usefulness of synovitis
surrogates in guiding rheumatoid therapy it would be easier
to assume that it does not matter how the surrogate target is
achieved. If the surrogate target is shown to be of value, the
next step is to determine whether its mode of achievement is
important. That is what has happened in cardiovascular
research: stepwise acquisition of evidence, justifying larger
and more focused trials (ALLHAT includes > 42,000
patients, with a mean planned followup of 6 years), has
produced increasingly refined evidence based recommenda-
tions14.

Given the powerful antirheumatic therapies now avail-
able, is the search for a treatment goal still worth the effort?
Some may consider the treatment aim in RA to be straight-
forward: to achieve and maintain a state of disease remis-
sion. But it is by no means clear that current therapies secure
“remission” for patients over the long haul; and more impor-
tant, our notions of “remission” remain to be proven.

If by “remission” we mean the American College of
Rheumatology Remission Criteria provisionally defined in
198115, at least 5 of 6 criteria must be satisfied: morning
stiffness lasting < 15 minutes; no fatigue; no joint pain; no
joint tenderness or pain on motion; no soft tissue swelling in
joints or tendons; an ESR < 30 mm/h in women and < 20
mm/h in men. This may be achievable in early disease,
where most if not all symptoms and signs are due to disease

activity, but even in this group clinical experience suggests
that, for one reason or another, such remission is rarely
sustained16,17. Most patients with RA under our care have
established disease and for them “remission” by these
criteria is often impossible, because the requirements mix up
potentially reversible “activity” measures, such as ESR and
soft tissue swelling, with features that could equally reflect
irreversible change, such as pain, joint tenderness, and pain
on motion. For those with anatomical damage, achieving a
state of “remission” by these criteria is generally unachiev-
able, yet, if synovitis remains “active,” its control remains
just as important as for those with early disease. What is the
appropriate target of therapy for this large group of patients?

Some may see the ACR response criteria18 — ACR 20,
50, or 70 — as appropriate goals. But that would be to
mistake the purpose of these measures of drug efficacy. An
ACR response means that there has been a percentage
improvement, a relative change, in the number of swollen
and tender joints and in at least 3 of 5 of the patient global,
the physician global, function, pain, and an acute phase
reactant. An ACR response in 80% of patients taking drug A
but only 20% taking drug B indicates something about the
effectiveness of the two drugs and of one drug relative to
another, but it says little about the adequacy of disease
control in the individual patient. If in response to
antirheumatic therapy a patient with 28 swollen and tender
joints showed an ACR 50 response, treatment could be said
to be highly effective, but with 14 joints still active, the
disease is hardly well controlled and there could be little
assurance that longterm damage was being adequately
curtailed. So relative response criteria will not serve the
purpose of an individual patient treatment goal. Rather, we
need to define an absolute treatment target, and then test the
effectiveness of meeting this target.

The important point is that any of the indicators of
“remission” — ACR criteria, the Disease Activity Score19, a
swollen joint count, levels of acute phase reactants — used
singly or in combination as a guide to “disease activity” are
implied surrogates for the underlying synovial process.
When we speak of a patient as being “in remission” by one
or other set of criteria, we are using secondary indicators,
surrogates, to infer that disease has become inactive, that
synovitis induced damage progression has stopped. Whether
the achievement and maintenance of any of these states,
using available therapies, really will guarantee less anatom-
ical damage over the long term must be established.

There is hardly an alternative then but to begin the slow,
sequential task of selecting and testing single or combina-
tion surrogates, assessing the feasibility of changing them
with our therapies, evaluating the usefulness of target levels
against longer term outcomes, learning whether a target
achieved by one therapeutic strategy is as good as that
achieved by another.

For this task we need a new type of clinical trial — a trial
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that tests targets or objectives rather than drugs. The ques-
tion posed by a standard randomized controlled trial is
whether a new therapy is as good as or better than placebo
or another antirheumatic drug. The new model would ask
whether attainment of one treatment target is better than
another in limiting the development of damage. In other
words, how close does the treatment target come to being a
reliable and valid surrogate of disease activity.

The design is straightforward. Within the setting of a
randomized controlled design, the effect of achieving target
levels of various short term targets, surrogates for disease
activity, would be evaluated against a longterm outcome.
Different longterm outcomes could be selected, e.g., clinical
damage, as assessed by the Joint Alignment and Motion
Scale20, or function, as assessed by the Health Assessment
Questionnaire (HAQ score). We prefer anatomic damage as
the longterm consequence of interest because it is important
and because it can be quantified over one or 2 years by radi-
ographic scores21 or more sensitively by magnetic resonance
imaging (MRI)22. More problematic is the choice of short
term target (STT). The STT must relate to rheumatoid
synovial “activity” and it must be clinically feasible.
Alternatives range from acute phase reactants to the promet-
alloproteinases, or interleukins, clinical measures such as
the swollen or tender joint counts, or the Disease Activity
Score (DAS). With little compelling evidence that any one
of these is clearly the best surrogate for “disease activity,”
the choice is arbitrary. So is the target level. Given their
known relationship to radiological damage, a CRP held
within the normal range23, a DAS < 2.423, or a low swollen
joint count24 may all be reasonable STT. Patients entering
the trial would be randomized to one of several arms, for
example, to one of the STT cited — a normal CRP or DAS
< 2.4 — or to a control “usual care” arm. Randomization of
the STT is an essential design feature of this study, to ensure
study validity, such as is required for testing any therapeutic
intervention. Patients would be assessed monthly, and if
their allocated STT were out of range, treatment would be
increased according to an agreed algorithm, given that this
was considered safe. The drugs, doses, and combinations
would not themselves be the focus of interest; the aim would
be to use treatment aggressively enough to bring and main-
tain the allocated STT within range, in much the same way
that increased and combination drug therapy is used to
control hypertension. Depending on factors such as drug
toxicity, compliance, and responsiveness to therapy, the STT
would show a spectrum of responses, being brought within
the target range for all, part, or none of the study period.
Analysis would determine the degree to which attainment of
a STT resulted in reduced joint damage over the period of
the study.

The model has potential problems. The STT chosen may
not be a valid surrogate of “disease activity,” but only by
starting with STT that have some face validity and testing

them prospectively can we decide which should be set aside,
and which are promising and need further testing. Some
targets, such as the CRP, may be influenced by processes
other than synovitis, but awareness of this problem is its best
solution. The surrogate for “disease activity” may differ in
early and in late disease, but only by including patients
across the spectrum of disease duration and activity will
these discrepancies become evident. Patients and doctors
may be resistant to “treating a test” or a target, rather than
the patient, but both can be brought to understand the impor-
tance of the information to be derived from the study. The
aggressiveness of the treatment algorithm may cause unac-
ceptable toxicity, but this is unlikely if drugs, doses, and
combinations are not beyond clinical experience and are
carefully monitored according to standards of good clinical
practice. There may be insufficient radiological progression
over the trial period to provide a result, hence the impor-
tance of validating scoring systems for more sensitive tech-
niques, like MRI, and taking care to determine the sample
size realistically. The final result may be confounded by the
effects of specific drugs, as in the field of hypertension, but
only by showing first that control of a surrogate is useful in
preventing damage progression can we proceed to deter-
mine whether the mode of influencing the target is more
important than its achievement.

The model also has exciting potentials and advantages.
The notion of disease activity surrogates, testable in the
form of a short term target, will generate a practical link
between basic and clinical research in RA, allowing the
opportunity to develop potential surrogates that can be
tested clinically in a trial of this type. The design also
provides a model to test complex therapeutic strategies, such
as initial target control with one agent and its maintenance
with an alternative, less costly drug combination. The delin-
eation of responders and nonresponders and their character-
istics will also become easier when a goal is clearly defined.
The funding of the new antirheumatic drugs is resisted by
government and insurers when these are expensive by
comparison with MTX. It should become easier to define
the role of new agents and to argue for their subsidy if,
having proved their worth against placebos and competitors
by the usual ACR or European League Against Rheumatism
response criteria, they then prove capable of attaining a
damage-limiting target, unachievable by other and cheaper
therapies.

Finally, both the clinician and the patient need help to
better use the powerful new antirheumatics. It is now as
unacceptable that clinicians undertreat active disease and
expose the patient to its damaging consequences as it has
ever been to overtreat and expose them to toxicity. Simply
using clinical judgment to determine the level of patients’
disease activity state, particularly in established disease, is
an unreliable exercise, and it is especially in this group, the
great majority of people currently suffering from RA, that a
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good surrogate of disease activity is most required. The clin-
ician needs a guide by which to adjust therapy from visit to
visit to give the best chance of preserved structure and func-
tion over the decades of this persistent disease. Patients want
to know that their agreement to more aggressive therapy is
justified by the evidence backing the longterm conse-
quences of alternative decisions. Time then to expand our
clinical research, to start trials of a new kind, prospectively
designed randomized controlled trials that test targets
against outcomes.
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