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Although treat-to-target goals for rheumatoid arthritis (RA) have been well-established through
several guidelines in recent years, concerns regarding treat-to-prevent goals for RA remain
unclear. RA patients are typically subjected to over- or under-treatment because it is difficult
for clinicians to determine the prognosis of RA patients. This typically results in failure to select
and identify patient subsets that should receive monotherapy or combination therapy to treat
early RA. Understanding treat-to-prevent goals, as well as unfavorable prognoses, risk factors,
and prediction methods for RA, is therefore critical for making treatment decisions. Rapid
radiographic progression plays a central role in contributing to other composite RA indices,
so this may be the best method for defining treat-to-prevent goals for RA. Accordingly, risk
factors of rapid radiographic progression have been defined and two prediction models were
retrospectively derived based on clinical trial data. Additional studies are required to develop
risk models that can be used for accurate predictions.
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Introduction

Doctors experience significant difficulty in choosing between monotherapy and com-
bination therapy for treating early rheumatoid arthritis (RA) patients. Several studies
have suggested that combination therapy with conventional disease-modifying anti-
rheumatic drugs (DMARDs) and novel biologic agents may be effective during early
stages of the disease and may influence the long-term prognosis; however, some early
RA patients may achieve clinical remission through the use of a single DMARD.!?
Accordingly, this subset of RA patients may be over-treated with the use of combina-
tion DMARDs, while other patients may achieve poor treatment response with a single
drug. Therefore, selecting and identifying patient subsets to receive monotherapy or
combination therapy is critical for properly treating early RA. During the 75th Annual
Scientific Meeting of the American College of Rheumatology (ACR), several concerns
regarding the 2012 ACR recommendations for treating RA were discussed. Similar to
the 2008 ACR recommendations,’® prognostic assessment of RA was emphasized as a
necessary precondition for treatment decisions. The use of monotherapy or combination
therapy should be recommended depending upon predictions to determine whether
RA patients have a favorable or unfavorable prognosis.

Thus, guidelines should be set that can be used to determine whether the prognosis
is favorable or unfavorable. Currently, no guidelines exist to differentiate between poor
outcomes and good outcomes for RA treatment.* Although various clinical composite
indices such as the disease activity score, disease activity score in 28 joints, simplified
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disease activity index (SDAI), clinical disease activity index,
health assessment questionnaire, modified health assessment
questionnaire, multidimensional health assessment ques-
tionnaire, and routine assessment of patient index data, are
widely used in clinical practice, these indices are often only
useful for evaluating disease activity but not for describing
treatment outcomes.’

Additionally, risk factors for poor treatment outcomes are
not well-defined. Various environment, patient, and disease-
associated predictive factors have been proposed for both
early and late RA, but their usefulness in guiding treatment
choices at the individual level remains unclear. It remains
difficult for rheumatology doctors to translate predictions into
treatment choices for individual patients recently diagnosed
with RA. Additional concerns include effective prediction of
treatment outcomes, the usefulness of risk factors, and mak-
ing treatment decisions based on currently existing evidence.
The answers to these questions remain unclear.

Treat-to-target goals versus

treat-to-prevent goals

Generally, a good outcome for a disease is considered total
recovery or clinical remission. Since total recovery from RA is
not possible, clinical remission is considered a good outcome
or a treat-to-target goal.® Threshold score for clinical remis-
sion were clearly defined in the disease activity score (<1.6),
disease activity score in 28 joints (<2.6), SDAI (<3.3),
clinical disease activity index (<<2.8), health assessment
questionnaire (=0.5), modified health assessment question-
naire (=3.0), multidimensional health assessment question-
naire (=3.0), and routine assessment of patient index data
(=3.0).>" Furthermore, recently published recommendations
established by the ACR and the European League Against
Rheumatism define clinical remission of RA as tender joint
count, swollen joint count (SJC), C-reactive protein (CRP,
mg/dL), and patient global assessment (on a 0—10 scale) all
of =1 or and SDAI of =3.3.* These definitions are clinically
practicable and widely accepted as treat-to-target goals for
RA; however, definitions of poor treatment outcomes or
treat-to-prevent goals are vague. Though low, moderate, and
high disease activity have been described in some of these
composite indices, these activities may not be appropriate
for use as prevention goals. Treatment of RA guided by these
composite indices is not sufficient for achieving clinical and
radiological remission.’ Furthermore, varying levels of dis-
ease activity may not necessarily be a poor treatment outcome
for RA. For example, moderate RA activity may be considered
a treatment failure if baseline disease activity was low, while

treatment may be defined as successful if baseline RA activity
was high. Contradictions arise for these multichotomous
dependent variables because disease states are described at
single time points while disease changes are not described.
Thus, treatment outcome should be defined in reference to
the level of improvement or deterioration. ACR response
criteria (ACR 20, ACR 50, and ACR 70), another composite
index, describe the percentage of disease improvement and
compare disease activity at two discrete time points; however,
these criteria are used to discriminate effective treatment
from placebo treatment based on clinical trial data and are
not directly applicable to clinical practice.'

Thus, treat-to-prevent goal of early RA must be defined.
Additionally, disease conditions that should actively be
prevented may include death, systemic features, pains, red
swelling, joint deformation, and limb disability. Because RA
itself'is not a fatal disease, it is not reasonable to define treat-
to-prevent goals of early RA as death. In clinical practice,
prevention of death is not considered a primary goal when
treating RA. Moreover, reduction of pain, red swelling, or
systemic features does not necessarily indicate the disease
has been effectively controlled.

From a clinical perspective, joint deformation, ankylosis,
and limb disability are unfavorable outcomes for most early
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Figure | RRP plays a centre role in contributing to other composite RA indices.
Because of bone and cartilage erosion and destruction, RRP usually causes severe
pains, joint tenderness, swelling, elevated CRP titer and ESR, which weigh heavily
in determining several indices of RA, like ACR response criteria, DAS and DAS28,
CDAI, SDAI, HAQ and MHAQ, RAPID and MDHAQ.

Abbreviations: RRP, rapid radiographic progression; RA, rheumatoid arthritis; CRP,
C response protein; ESR, erythrocyte sedimentation rate; ACR, American College
of Rheumatology; SJC, swollen joint count; CDAI, clinical disease activity index;
SDA, simplified disease activity index; HAQ, health health assessment questionnaire;
MHAQ, modified health assessment questionnaire; MDHAQ, multidimensional health
assessment questionnaire; RAPID, routine assessment of patient index data.
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RA patients not receiving drugs or in those receiving DMARD
monotherapy. The pathological nature of lesions involving
bone and cartilage erosion and destruction eventually results
in joint narrowing and fusion.* Iconography is a descrip-
tive method used to record these pathological changes.!
The Sharp/van der Heijde score (SHS), an iconography
rating system, was shown to be closely associated with
joint deformation and limb disability; and over a period of
time (typically 1 year), a rapid increase in the SHS predicts
a high probability of disability.'> Accordingly, a novel
index, rapid radiographic progression (RRP), was defined
as SHS = 5 U/1 year.® RRP is typically accompanied by
severe pain, joint swelling and tenderness, high titer CRP
and elevated erythrocyte sedimentation rate (ESR), which
contribute significantly to RA composite indices (Figure 1).
Therefore, RRP plays a central role in contributing to other
composite RA indices.

In clinical practice, RRP typically occurs in a minority
of treated patients; effective therapy in these patients can
reduce the odds of progression by up to 78%. Furthermore,
early and intensive treatment can slow the rate of radio-
graphic progression.' Identifying individual RA patients at
high risk for RRP is therefore critical to making appropriate
treatment choices.!* RRP directly indicates a poor outcome
for RA patients; thus, it may be the most appropriate marker
for defining treat-to-prevent goals for RA.

Risk factors for RRP

Previous studies have indicated that several conditions are
associated with unfavorable prognosis of RA (Table 1).
Human leukocyte antigen-DRB1'>'7 and protein tyrosine
phosphatase nonreceptor 22 genes,'®?° anti-citrullinated
protein antibodies (ACPA),?'?” ESR,?** CRP*3! rheuma-
toid factor (RF),*? and erosion score*® are well-established
risk factors associated with an unfavorable prognosis of
RA, while other conditions, such as smoking,3*3¢ female
sex,’” old age,***! psychological factors,*” and low level
of formal education®* show inconsistent associations with
RA prognosis. Clearly, the definition of an unfavorable
prognosis is vague and therefore cannot be interpreted as
RRP. Thus, whether these conditions are associated with
RRP is unknown.

With the data from an active-controlled study known as
Patients Receiving Infliximab (IFX) for the Treatment of RA
of Early Onset performed by St Clair et al,'* this question was
partially answered. This double-blind study involved 1049
early RA patients randomly assigned to receive methotrex-
ate (MTX) monotherapy or MTX in combination with I[FX

over 46 weeks to establish a correlation between RRP and
baseline risk factors, including CRP, ESR, SJC, and RF. In
these 1049 patients, high titer CRP, RF, and high ESR and
SJC are typically suggestive of a high percentage of RRP.
Another study reported a similar correlation between CRP,
RE, ACPA, erosion score, and RRP*® In these two studies
CRP, ESR, RF, SIC, ACPA, erosion score, and treatment
methods were considered baseline risk factors for predict-
ing the potential for RRP. Additionally, different treatment
(monotherapy of MTX and combination therapy of MTX
plus IFX) significantly influenced RRP rate. Conservative
treatment (monotherapy) typically resulted in a higher RRP
rate, while aggressive treatment (combination therapy)
remarkably decreased RRP rate. A close correlation between
clearly defined risk factors and clearly defined poor outcomes
for RA was established. Developing a method for prognostic
prediction of RA is now possible.

Risk models

One risk model was derived based on trichotomous variables,
including CRP (<<0.6, 0.6-3 or >3 mg/dL), ESR (<21,
21-50 or >50 mm/h), RF (<80, 80-200 or >200 U/mL),
SJC (<10, 10-17 or >17), and treatment method.'* These
variables of different levels define a series of subgroups in the
1049 early RA patients. RRP rate in each subgroup reveals
the likelihood of RRP in an RA in this subgroup. A similar
model derived by Visser et al was based on CRP, RF, ACPA,
and erosion score.* This risk model was established based
on data from a smaller population of 465 RA patients.
Clearly in both risk models, the number of subjects in each
subgroup is not sufficient to achieve a representative RRP
rate. Additionally, CRP level in both models is significantly
different, suggesting a large difference between these two
early RA populations. Therefore, larger studies need to be
conducted to obtain epidemiological data from early RA
patients under monotherapy or combination therapy; this will
help to establish a more powerful risk model for predicting
RA outcomes.

Conclusion

The cause of RA is unknown and the prognosis is not easy to
predict. Although several composite indices have been well-
defined for predicting a good prognosis, treat-to-target goals
for RA, the definition, and risk factors for poor prognosis
are unclear. RRP plays a central role in contributing to most
composite RA indices and directly reflects poor outcomes of
RA; Thus, RRP may be the most suitable marker for defining
the treat-to-prevent goals. Identifying individual RA patients
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at a high risk of RRP is therefore critical to making appro-
priate treatment decisions. Several risk factors have been
described to be closely associated with RRP. Some risk mod-
els use these risk factors to predict the probability of RRP;
however, these risk models were developed retrospectively.
Therefore, additional studies are necessary to develop more
powerful risk models.
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