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ABSTRACT. Our aim was to investigate the practices and standards by which disease modifying antirheumatic
drugs (DMARD) and biologics are and have been prescribed. We reviewed the literature and examined data from patients with rheumatoid arthritis (RA) participating in a national cohort: the
National Data Bank for Rheumatic Diseases (NDB). Four pathways for DMARD prescription were
identified: (1) A time-based pyramidal approach (the RA pyramid); (2) a severity-based pyramid in
which the most effective treatment is given to those with more active disease; (3) a cost-based
pathway in which the primary goal is cost containment — this pathway intertwines with the
severity-based pathway; and (4) a patient preference pathway where treatment is geared to patient
needs and wishes regardless of severity. Data show that the time-based and severity-based pathways
are not generally used in contemporary expert practice, and that patients with all degrees of severity
and disease duration are receiving DMARD and biologic treatment. With the abandonment of the
pyramid and the development of effective therapy, rheumatic disease care has swung away from the
imperative of time and severity-based treatment to the imperative of care based on patient preference. It is the standard of practice to treat patients with mild and early disease with aggressive
therapy, with the goal of limiting subsequent damage and retarding progression, and with the realistic purpose of relieving symptoms. The standard may at times be in conflict with the goals of
insurers, but there is no legitimate medical reason for such limitations. (J Rheumatol 2001;
28:1704–11)
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With the first use of intramuscular gold therapy (IM gold)1–3
it was recognized that patients who responded to this
therapy often had a major response, much more of a
response than could be expected from the nonsteroidal antiinflammatory (NSAID) of the day, aspirin. Gold had another
effect — it was toxic4,5. A third of patients starting gold had
an adverse drug reaction (ADR) that required discontinuaFrom the National Data Bank for Rheumatic Diseases—Arthritis
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tion, and there were even deaths4-6. The name given to this
type of drug was DMARD, or disease modifying
antirheumatic drug. Controversies arose as to whether such
drugs were actually disease modifying7, and other terms
were suggested, such as slow acting antirheumatic drugs
(SAARD)8,9 or slow acting antiarthritis drugs and DC-ART
— disease controlling antirheumatic therapy10,11. But the
pattern seemed clear: the drugs could have major effectiveness but also had major toxicities. So to each of the subsequent “more effective” drugs that was released was attached
the appellation of DMARD, carrying both a promise of
special effectiveness but also of toxicity.
By the middle to late 1980s it became clear that this way
of thinking was not correct, for some drugs had little toxicity and some had little effectiveness12, and creeping into
this therapeutic conundrum was the new idea that the “toxicity” of ineffectively treated RA was great, thus requiring
more intensive therapy even at the cost of some toxicity13-40.
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THE LIFE AND DEATH OF THE PYRAMID
The principle of primum non nocere and with it the famous
“pyramid” of rheumatoid arthritis (RA) treatment held sway
over RA treatment beginning in the 1950s41. The pyramid
and other approaches toward treatment recommendation are
shown in Table 1. In another article in this volume,
Moreland, Russell, and Paulus describe what the pyramid
entailed. Briefly, the pyramid approach was based on a first
“layer” of therapies that all patients required, such as education, rest, joint protection, and physical therapy. Subsequent
layers were utilized when needed. The second level added
salicylates, the third NSAID and acetaminophen, the fourth
hydroxychloroquine and gold. Following at higher levels
were penicillamine, steroids, surgery, and cytotoxic
therapy41. Although the pyramid was modified subsequently
by others, this structure and the position of the drugs was
continued through all modifications. Although there were
special beliefs regarding various physical therapies and
teachings — all of which were harmless enough though
perhaps of limited usefulness — the force of the pyramid
concept lay in the command to delay and use only with
much caution all DMARD class drugs: first, use everything
else. Within the spell of this concept, NSAID were a firstline therapy, and it was said and widely believed that most
patients did well on a regimen of NSAID.
The consequence of this plan was that starting a DMARD
was determined by how long the patient had had RA and by
a failure to respond to non-DMARD therapy, though what
was meant by response was never really defined. The late
duration of DMARD onset was documented elegantly by
Spector, et al42. They showed that the duration from

symptom onset to DMARD therapy was a median of 85
months for persons in the UK referred between 1967 and
1971, but had fallen to 5 months between 1982 and 1988. In
addition, 20% of patients had never received a DMARD
during the earlier period. A recent report from Irvine, et al
provides similar evidence43. In the decade of the 1980s a
gradual change to earlier therapy became the trend. The tide
was changing as data driven reports documented that RA
patients had high rates of work disability, income deprivation, and mortality, and had, however one measured it,
generally poor outcomes. Some patients did respond well to
minimal therapy, but for most RA patients the outcome was
bad13-40.
With this recognition came the call to dismantle the
pyramid44-46. While there was vigorous debate about this at
the time47-49, the pyramid by now is seen as an otiose idea
with few remaining adherents. The pyramid was toppled for
a number of reasons. First, it became clear that such a treatment model had not worked. Perhaps more than anyone
else, Pincus, using actual clinical data, demonstrated the
failure of the pyramid based approach and the general bad
outcome of RA36,38-40,50-59. But there were many others
involved in this effort, an effort that had certain characteristics: the research was data based and came from longitudinal
observational studies22,34,38,52,60-73. What randomized
controlled trials (RCT) had suggested might be effective
treatment was thrown aside by data — “the army of unalterable law” of George Meredith.
Second, it was beginning to be understood that even if a
treatment was of less than optimum effectiveness, it was
better to administer that treatment early in the course when

Table 1. The basis of treatment in rheumatoid arthritis from 1950 to the present.
DMARD Characteristic
Category

Name

Era

Pyramid
Pyramid 2

1950–1985–90
1980s–present

I
II

Time-based
Severity-based

IIIa

Cost-based

1950–present

IIIb

Cost-based:
managed care

1990–present

IV

Patient preference

2000+

1. Use DMARD late
1. Early DMARD treatment for those
with poor prognoses
2. Aggressive treatment for those
with poor prognoses
3. Aggressive treatment for those
with severe disease
1. Restriction of therapies based on
patients’ ability to pay
2. Restriction of therapies based on
rules of medical insurance payers
1. Copayments
2. Requirement that less expensive
DMARD be used first
3. Restriction of DMARD use
according to severity criteria
4. Response criteria for
continuation of
DMARD/biologic therapy
1. Patient preference for improvement
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it might be possible to delay functional and work disability
rather than later in the course of disease when such events
had already occurred and were irreversible74-84. But the most
important reason to abandon the pyramid-based approach
was the development of new and more effective therapies.
Treatment now made more of a difference. As methotrexate
became a routine part of the treatment armamentarium and
was seen to be effective67,86-100, rheumatologists began to
initiate this treatment earlier and earlier. In 1998, Wolfe, et
al showed that 64% of 750 RA patients in an inception
cohort in 1996 were receiving DMARD therapy within 5
months of disease onset. The pyramid was dead.
THE PYRAMID IS DEAD. LONG LIVE THE
PYRAMID
With the abandonment of the time-based pyramid, another
type of pyramid arose, one based on severity (Table 1). The
concept was simple. You would treat those patients who had
more severe disease or who had a poor prognosis with
DMARD, and you could treat such patients early in the
course of disease. For patients with less severe disease,
treatment was started with milder (less effective, less toxic?)
drugs. So what was a poor prognosis and what was severe
disease? Various definitions arose. Most were based on
disease activity measures: many swollen and tender joints,
persistent pain, functional loss, and elevated acute phase
reactants (erythrocyte sedimentation rate or C-reactive
protein). The American College of Rheumatology (ACR)
added fatigue and morning stiffness to this definition101. The
problem with this definition was 2-fold: where to draw the
line (for one does not have either severe or non-severe
disease) and how should the different therapies be distributed. Who would get the cyclosporine and methotrexate and
who the minocycline or hydroxychloroquine? In addition,
how would severity be assessed and documented? How
would one address the older patient, one with comorbidities,
one with great suffering though with less disease activity,
one with only two bad but important joints, one who wants
to do better?
The problems with patients with recent onset RA were
also difficult. In this instance the prognosis was not always
known. Was the illness to be remittent RA? Would it quiet
down with time? Could future progression and damage be
prevented with aggressive therapy early on, and in patients
with apparently mild disease? Although the use of radiographs to identify persons who had early erosions was
advocated, patients with recent onset RA did not yet have
erosions. Emery and others suggested the use of magnetic
resonance imaging (MRI), ultrasound, and HLA typing102107
. But MRI are not generally available and the (prospective) predictive value of MRI and HLA typing has not been
determined.
Recent RCT of recent onset RA that compared patients
receiving early DMARD therapy versus later therapy have

provided evidence for the effectiveness of aggressive treatment versus non-aggressive treatment of RA, and it is also
clear that more effective therapy is better than weaker
therapy43,75,76,107-112.
Nor does the severity pyramid face up to the issue of
combination therapy. The data regarding combination
therapy suggest an incremental benefit to some combination
treatments, but longterm observational data are not yet in,
and the full extent of the incremental benefit, if any, has not
yet been determined76,107,111,113-122.
As noted above, the real problem with a severity-based
pyramid is there is no scientific or moral basis for restricting
treatment to those with more severe disease. Every person’s
pain is important. The patient with “average” or even “mild”
RA should get treatment as good as the patient with severe
disease. Moreover, there is a substantial body of evidence
that patients with milder disease respond better than those
with severe disease99,100,123.
Rheumatologists (arthritis experts) by now pay little
attention to severity measures as the prime guide for starting
therapy. Wolfe, et al studied DMARD usage in the practices
of 303 US rheumatologists participating in the National
Data Bank for Rheumatic Diseases (NDB)124. Patients were
interviewed by questionnaire between August 1998 and
April 1999. Of 3604 patients with RA, 94.1% had received
a DMARD and 76.7% were receiving one now. Thus,
almost all RA patients in rheumatology practice receive
DMARD therapy. Although it might be thought that patients
in rheumatology practices have more severe disease, the
range of severities in the NDB was widely distributed124,125,
indicating the general prescription of DMARD rather than
the segregation of such therapy to the more severely ill. In
the community, where general physicians treat RA, a similar
trend toward increased DMARD usage was seen126.
These data suggest that standard practice has shifted to
the general prescription of DMARD regardless of severity.
Although severity must play some role, a severity-based
pyramid does not reflect the standard of practice among
rheumatologists. Instead, almost all RA patients receive
such treatment.
COST-BASED TREATMENT OF RA
Cost-based treatment means that treatment is not determined
on the grounds of efficacy or effectiveness primarily, but
instead on economic grounds (Table 1). In the United States
treatment is not automatic as it is in some countries, but is
determined by age (Medicare), poverty (Medicaid), individual insurance plans including health maintenance organizations (HMO), and financial resources by the uninsured or
the completely insured. Uninsured persons have great difficulty in affording contemporary arthritis treatment and the
elderly often have similar problems, as Medicare does not
now pay for self-administered medications. Except for the
wealthy elderly, it is very difficult for older patients to afford
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modern therapies such as leflunomide and etanercept. But
an arcane twist of the Medicare law allows the elderly to
receive infliximab because it is not self-administered. The
effect of such a law is to drive therapy earlier and more
frequently to infliximab. The completely uninsured have
little ability to receive the newer NSAID and DMARD therapies except for the charitable dispensation of treatment by
some of the pharmaceutical companies. The availability of
drugs for patients with private insurance (e.g., Blue
Cross/Blue Shield) depends on the patient’s particular
policy contract, over which they often have little control.
Some policies do not pay for drugs, some have a copayment
plan in which the patient pays ~20%, and some have plans
that require out of pocket payments of a certain amount
before insurance will pay.
The average age of onset of RA is around 50 years. That
means that for about half of their remaining lifetime patients
will be covered under Medicare in the US, but for the other
half they will be below the qualifying age. For younger
patients the major force in drug availability comes from
managed care or HMO. Managed care has an interest in
keeping treatment costs as low as possible, consistent with
their obligation to provide appropriate care for patients in
their organizations. One way is to require that less expensive
drugs be used before more expensive ones; a second is to
require copayments for some therapies; a third is to restrict
use of drugs to patients meeting certain severity criteria to
qualify for DMARD/biologic therapy; and finally, to require
that a certain level of response be met for more expensive
drugs to be continued.
Managed care and some private insurance plans, then,

reintroduce the severity-based pyramid but add to it a cost
component. It is based on cost benefit analysis, to be sure,
but the benefit (and the potential benefit should a
DMARD/biologic be prescribed) is more defined by the
payer than the patient. The issue can clearly be seen this
way. If anti-tumor necrosis factor agents are as good as RCT
indicate, then why should every patient not receive such
treatment if it were not for the cost?
PATIENT PREFERENCE IN STARTING
DMARD/BIOLOGIC THERAPY (Table 1)
For a century, RA patients have been “living with” their
arthritis, that is, accommodating to it and to the available
treatments. An RA patient in flare, with multiple painful,
swollen joints is very pleased when the rheumatologist
improves the illness significantly: an ACR 50% response is
nothing to be sneered at127,128; and patients are often satisfied with less: make the knee stop swelling, diminish the
shoulder pain, fix it enough so that I can continue to work.
Data from actual patient reports, however, show that RA
patients still have substantial pain and dysfunction regardless of therapy. Figure 1 shows the distribution of pain
scores among RA patients from the practices of US rheumatologists in the National Data Bank for Rheumatic Diseases.
Figure 2 shows the distribution of scores among those
starting a DMARD/biologic. Patients may be grateful for the
skill of their doctors, but it is unlikely that they are satisfied
with the scores in the figures.
Here are three scenarios in which patient preference
might play a role: (1) Rheumatologist to a patient who
doesn’t meet ACR criteria for active disease101: “You are

Figure 1. A. Visual analog scale (VAS) pain scores from 7165 patients with RA from practices of US rheumatologists. The median pain score is 3.6 (0–10 scale). B. VAS pain score for 4320 US patients with RA beginning
DMARD. The median score is higher at 5.0.
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doing pretty well with your arthritis. You are managing with
your pain; you are able to work; you have only 2 swollen
joints and 5 tender joints; your sedimentation rate is 20. But
with time your deformities are likely to increase and you
may find it more difficult to work or care for yourself in
your old age. Would you like to receive a treatment that is
far more effective than you have had previously?” (2) The
rheumatologist presents the same question to a patient with
only progressive wrist involvement, or to a patient with
severe narrowing in one hip but only slight narrowing in the
other. (3) Rheumatologist to a patient with very early RA:
“We have new agents that might prevent your illness from
progressing.” In each of these situations it is hard to imagine
patients rejecting effective therapy when there is a low probability of adverse reactions.
PUTTING IT ALL TOGETHER
The time-based pyramid lost favor and disappeared because
it clearly did not work and because newer, more effective
therapies became available. The severity-based pyramid had
its forbears in the worries about toxicity: why expose
patients to potentially toxic therapies, particularly those that
didn’t work too well, if their disease was mild (in the eye of
the physician). Current evidence, however, indicates that
rheumatologists ignore published criteria regarding severity
and treat mild and severe disease, and early as well as late
disease. There appears to be a determination, at least among
many rheumatologists, to try to forestall disease and prevent
disability in all patients. Thus physician and committee
developed criteria for initiation of DMARD and biologic
therapy are honored mostly in the breach. This extends to
RA generally regardless of its duration.
The standards for treatment have changed as well as the
drugs used. As reported by Wolfe129, half the patients with
recent onset RA who were receiving DMARD were taking
methotrexate at an average disease duration of 5 months.
This trend toward methotrexate therapy has been seen
generally. Such changes suggest a trend toward respecting
the problems and conditions of the patient, and of moving
toward a patient preference in RA treatment.
The costs of antirheumatic therapy, particularly the
newer DMARD and biologics, are not inconsequential for
the patient, the insurer, or society. In preparing this review
our purpose was not to denigrate such issues, but to clearly
separate them from the identification of changing trends and
standards of practice in the treatment of rheumatoid arthritis.
SUMMARY
In summary, with the abandonment of the pyramid and the
development of effective therapy, rheumatic disease care
has swung away from the imperative of time and severitybased treatment to the imperative of care based on patient
preference. It is the standard of practice to treat patients with
mild and early disease with aggressive therapy with the goal

of limiting subsequent damage and retarding progression,
and with the realistic purpose of relieving symptoms. The
standard may at times be in conflict with the goals of
insurers. Isaiah Berlin reminds us that “...the ends of men
are many, and not all of them are in principle compatible
with each other, [thus] the possibility of conflict — and of
tragedy — can never be wholly eliminated from human life,
either personal or social.” There may be financial and societal reasons to deny or limit patients’ care, but there is no
legitimate medical reason for such limitations.
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