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Precision medicine in rheumatoid arthritis: are we there yet?
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Rheumatologists have long acknowledged the importance of
quantitative assessment of disease activity in rheumatoid ar-
thritis (RA). The advent of biologic therapies further under-
scores the need for systematic surveillance of patients’ re-
sponse to treatment, ultimately leading to “treat-to-target”
(T2T) recommendations proposed by the American College
of Rheumatology (ACR) and the European League Against
Rheumatism (EULAR). In this context “target” refers not to a
specific inflammatory cytokine, but rather to a disease state.
Experts agree that remission is the ultimate treatment target,
and defining remission is an ongoing endeavor.

In 1981, Pinals et. al. [1] proposed remission criteria based
on morning stiffness, fatigue, self-reported joint pain, tender
joint count, joint or tendon sheath swelling, and erythrocyte
sedimentation rate. Remission was defined as the absence of
five or more of these parameters. At the time, achieving this
endpoint was ambitious, but biologics have revolutionized the
treatment of RA and remission is now achievable and expect-
ed by patients. Measuring a heterogeneous disease, however,
is complex, therefore multiple scoring systems exist [2, 3],
perhaps too many and studies show that incorporating T2T
guidelines in clinical practice is not entirely feasible [4, 5].
Most scoring systems include swollen joint counts, which
studies have shown correlate with radiographic progression
[6]. These composite scores include the Disease Activity
Score in 28 joints (DAS28), Clinical Disease Activity Index
(CDAI), and Simplified Disease Activity (SDAI). Patient-
reported outcomes such as the Health Assessment
Questionnaire (HAQ) [7] and Routine Assessment of Patient
Index Data 3 (RAPID 3) [8] capture other aspects of disease
including fatigue and physical function, and are favored by
busy clinicians in the USA [5] as these can be quickly scored
after the patient answers a brief survey. EULAR however,

does not endorse scoring methods that exclude joint counts
[9]. A multi-biomarker disease activity (MBDA) score is
available to rheumatologists too. This consists of 12 serum
biomarkers and has been shown to predict response to triple-
therapy in patients with early RA with moderate or high dis-
ease activity (per DAS28) after 3 months of methotrexate
monotherapy [10]. However, unmet needs remain in the field,
with regard to accurate prediction of the most effective treat-
ment in individual RA patients.

Since 2007 [11] ACR and EULAR have committed to
defining remission and providing internationally-accepted dis-
ease activity assessment guidelines for use in clinical trials and
routine practice. These recommendations were last updated in
2011 [12], and two strict remission definitions remain: a
Boolean approach and SDAI ≤ 3.3. These are most applicable
to clinical trials, as they require lab data (C-reactive protein)
which is often not present at the time of the visit in routine
clinical practice. There is abundant evidence demonstrating
the superiority of a T2T approach in RA, compared with care
without quantifying disease activity systematically [13–15].
Numerous barriers however interfere with widespread adop-
tion of these guidelines in routine care [16].

In this issue, Johnson et. al. describe a common scenario in
daily rheumatology practice: biologic switching. They empha-
size the need for a predictable choice of biologic, thereby
expediting treatment optimization and ultimately disease re-
mission. The authors propose switching TNF primary non-
responders to a biologic with alternate mechanism of action
(MOA), as opposed to trying a second TNF inhibitor (TNFi).
This contradicts the findings of the GO-AFTER study, in
which golimumab was effective in patients who had failed
one or more TNF inhibitors. Thus, current T2T guidelines
recommend trying a second TNFi after failing one, but not
after failing the second agent [9]. The authors cite a 2017
retrospective study of commercial and Medicare Advantage
claims data focusing on biologic use. The study found 935
(61.7%) TNFi cyclers and 581 (38.3%) MOA switchers.
Mean 1-year healthcare costs were significantly higher in
TNFi cyclers. These findings highlight a major barrier rheu-
matologists face every day, the discordance between
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rheumatology society RA treatment guidelines and real-life
third-party payor algorithms, formularies, and drug tiers.
Rheumatologists are drowning in a sea of “prior-authoriza-
tions” while patients wait for a “preferred” drug to be ap-
proved. It is an ongoing dance between medical judgement
and a cumbersome reimbursement system which makes RA
management more challenging than it needs to be.

Johnson proposes a precision medicine approach in RA,
such as that used by oncologists in the treatment of cancer.
There is definitely a need for a reliable test that predicts re-
sponse to a particular treatment. This would completely
change the current treatment guidelines, which consist of
gradual drug escalation until an acceptable target is reached.
Precise treatment selection would fast-track patients to ideally
remission. Such biomarker is being developed and will war-
rant thorough study before it can be adopted into the current
T2T guidelines.

Predicting response to treatment in RA has been a long-
standing quest. Ongoing combinedACR/EULAR efforts have
led to the development of sound evidence-based treatment
guidelines, yet defining remission, in particular sustained-
remission requires continuous review. The discovery of new
treatment targets inevitably creates a need for novel bio-
markers as well. Can a single blood test, however, fully define
disease activity in all patients with RA? Are we ready to give
up joint counts and imaging? The future is uncertain but ex-
citing. Innovation has changed the way we treat RA today
compared to 1981 when remission was first defined.
Undoubtedly, innovation will also change the way we mea-
sure disease activity and better yet, how we select the most
effective treatment for individual patients.

Compliance with ethical standards

Disclosures None.

References

1. Pinals RS, Masi AT, Larsen RA (1981) Preliminary criteria for
clinical remission in rheumatoid arthritis. Arthritis Rheum 24(10):
1308–1315

2. Aletaha D, Landewe R, Karonitsch Tet al (2008) Reporting disease
activity in clinical trials of patients with rheumatoid arthritis:
EULAR/ACR collaborative recommendations. Ann Rheum Dis
67(10):1360–1364

3. Salomon-Escoto KI, Gravallese EM, Kay J (2011) Assessment of
control of rheumatoid arthritis disease activity. Best Pract Res Clin
Rheumatol 25(4):497–507

4. Waimann CA, Citera G, Dal Pra F et al (2014) Adherence to a treat-
to-target strategy in early rheumatoid arthritis. Is it feasible in daily
clinical practice? Arthritis Rheum 66(Suppl):S1037

5. Curtis JR, Chen L, Danila MI, Saag KG, Parham KL, Cush JJ
(2018) Routine use of quantitative disease activity measurements
among US rheumatologists: implications for treat-to-target man-
agement strategies in rheumatoid arthritis. J Rheumatol 45(1):40–
44

6. Smolen JS, VanDer Heijde DM, St Clair EWet al (2006) Predictors
of joint damage in patients with early rheumatoid arthritis treated
with high-dose methotrexate with or without concomitant
infliximab: results from the ASPIRE trial. Arthritis Rheum 54(3):
702–710

7. Bruce B, Fries JF (2005) The Health Assessment Questionnaire
(HAQ). Clin Exp Rheumatol 23(5 Suppl 39):S14–S18

8. Pincus T, Swearingen CJ, Bergman M, Yazici Y (2008) RAPID3
(Routine Assessment of Patient Index Data 3), a rheumatoid arthri-
tis index without formal joint counts for routine care: proposed
severity categories compared to disease activity score and clinical
disease activity index categories. J Rheumatol 35(11):2136–2147

9. Smolen JS, Breedveld FC, Burmester GR et al (2016) Treating
rheumatoid arthritis to target: 2014 update of the recommendations
of an international task force. Ann Rheum Dis 75(1):3–15

10. Hambardzumyan K, Saevarsdottir S, Forslind K et al (2017) A
multi-biomarker disease activity score and the choice of second-
line therapy in early rheumatoid arthritis after methotrexate failure.
Arthritis Rheumatol 69(5):953–963

11. van Tuyl LH, Vlad SC, Felson DT, Wells G, Boers M (2009)
Defining remission in rheumatoid arthritis: results of an initial
American College of Rheumatology/European League Against
Rheumatism consensus conference. Arthritis Rheum 61(5):704–
710

12. Felson DT, Smolen JS, Wells G et al (2011) American College of
Rheumatology/European League Against Rheumatism provisional
definition of remission in rheumatoid arthritis for clinical trials.
Arthritis Rheum 63(3):573–586

13. Grigor C, Capell H, Stirling A et al (2004) Effect of a treatment
strategy of tight control for rheumatoid arthritis (the TICORA
study): a single-blind randomised controlled trial. Lancet
364(9430):263–269

14. Breedveld FC, Weisman MH, Kavanaugh AF et al (2006) The
PREMIER study: a multicenter, randomized, double-blind clinical
trial of combination therapy with adalimumab plus methotrexate
versus methotrexate alone or adalimumab alone in patients with
early, aggressive rheumatoid arthritis who had not had previous
methotrexate treatment. Arthritis Rheum 54(1):26–37

15. Verstappen SM, Jacobs JW, van der Veen MJ et al (2007) Intensive
treatment with methotrexate in early rheumatoid arthritis: aiming
for remission. Computer Assisted Management in Early
Rheumatoid Arthritis (CAMERA, an open-label strategy trial).
Ann Rheum Dis 66(11):1443–1449

16. Harrold LR, Reed GW, Harrington JT et al (2014) The rheumatoid
arthritis treat-to-target trial: a cluster randomized trial within the
Corrona rheumatology network. BMC Musculoskelet Disord 15:
389

Publisher’s note Springer Nature remains neutral with regard to jurisdic-
tional claims in published maps and institutional affiliations.

Clin Rheumatol (2019) 38:2965–29662966


	Precision medicine in rheumatoid arthritis: are we there yet?
	References




