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ABSTRACT
Treatment to a target level of a vari-
able known to be associated with bad 
disease outcome is a concept that has 
been applied for many years in several 
specialties. In rheumatology this has 
not been the case, primarily because 
of the complexity of measures assess-
ing disease activity of RA and insuffi-
cient knowledge of optimal strategies. 
Meanhwile, however, our insights into 
the devastating role of active disease 
have expanded. In parallel, the use of 
composite measures of disease activ-
ity to control patients tightly and adapt 
therapy accordingly has provided the 
evidence that treating RA to a target 
value of low disease activity or remis-
sion conveys significant benefit. The 
background of the treat-to-target con-
cept and future aspects are discussed.

Diseases usually affect well-being, 
which comprises physical and mental 
function, as well as other features of 
quality of life and individual expecta-
tions. Diseases often cause damage to 
organs or cells; if healing and regenera-
tion do not occur this damage will lead 
to impairment in organ function. Acute 
diseases cause this sequence rapidly 
over hours to weeks, while chronic dis-
eases will result in this sequence over 
months to years. In other words, when 
treatment is instituted relatively early in 
the course of a chronic disease, organ 
damage can be prevented or minimised. 
It is important, however, to determine 
the threshold leading to such event 
or the maximum level of a surrogate 
marker at which damage will not occur 
or will be only minimal and thus not 
truly harmful in the long term. Conse-
quently, while it might appear optimal 
to aim for cure, most dysregulatory dis-
eases such as hypertension, diabetes, 
or rheumatoid arthritis (RA) remain 
without “curative” therapies, but appro-
priate therapy usually normalises life 
expectancy. The therapeutic approach 
should aim therefore toward prevention 

of future damage, or normalisation or 
maximal improvement of organ func-
tion, if it has occurred. Major disruption 
of quality of life usually does not result 
from signs of dysregulation, such as el-
evated blood pressure, glucose or joint 
swelling, as long as these processes do 
not lead to organ damage.
Thus, the threshold between harm and 
no harm (or minimal harm, that will not 
affect function or quality of life expect-
ancy importantly, and great harm that 
will) is a target of utmost importance 
in many chronic diseases – a target that 
treatment should aim for. Treatment-to-
target, therefore, is a general strategy 
with widespread implications, as long 
as the potential harm from treatment is 
carefully balanced against its benefit.
As mentioned above, there are a number 
of examples outside the field of rheu-
matology , where all this is pertinent: 
hypertension, diabetes, atherosclero-
sis/hyperlipedemia and many other. If 
inappropriately managed, the conse-
quences in the long run include, stroke, 
heart failure, myocardial infarction, pe-
ripheral vascular disease, renal failure, 
blindness, etc. Indeed, our colleagues 
from these other subspecialties have 
determined target values for biologi-
cal markers below which organ damage 
will usually not occur and life expect-
ancy is normalised. In diabetology and 
cardiology, thresholds for glycosylated 
haemoglobin (HbA1c) and glucose lev-
els, blood pressure or lipid levels have 
been determined at which risk is mini-
mised and normal organ function will 
be preserved (1-5). Figure 1 depicts the 
general strategy of treating a disease to 
a target level of a measure related to its 
long-term outcome, be it a surrogate 
measure like HbA1c or cholesterol lev-
el, or a composite measure of disease 
activity like used in RA. The strategy 
can be reduced to a simple algorithm 
of measuring û adapting treatment û 
measuring û adapting treatment û and 
so forth, until the treatment target has 
been achieved. Thereby treatment adap-
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tation does not primarily imply chang-
ing a medication, but may relate to dose 
increases or even life style changes, as 
long as the therapeutic target is attained 
(or nearly attained) within a prespeci-
fied time frame. Importantly, therapeu-
tic adaptations must take patient factors, 
including comorbidities, adverse events 
and patient preferences, into account. 
Inflammatory rheumatic diseases lead 
to organ damage affecting the muscu-
loskeletal system (and the systemic dis-
eases additionally harm the internal or-
gans). The musculoskeletal system can-
not be assessed by using a simple surro-
gate or direct “gold standard” measures, 
such as available when caring for pa-
tients with diabetes, hyperlipidemia or 
hypertension (6). Rather, the complex-
ity of the signs and symptoms of these 
diseases (“disease activity”), but partly 
also the knowledge which of those are 
associated with progression of damage, 
requires the application of composite 
scores (7-15). Likewise, “organ func-
tion” cannot be evaluated by using only 
a laboratory value, particularly as 40% 
of patients have normal CRP or ESR 
at presentation (16, 17), which may 
not change with clinical improvement. 
Information from phyiscal exmination 
using a quantitative joint count are of 
utmost importance (see below). Addi-
tionally, information from the history, 
which can be collected through patient 
self-report  multifaceted questionnaires, 
has proven effective in determining pa-
tient status and its changes (18-21).
However, as with other organs, func-

tional impairment of the musculoskel-
etal system has reversible and irre-
versible components, and the latter is 
mostly dependent on damage (22, 23); 
this relationship can even be quantified 

(24, 25). Since joint damage is a direct 
consequence of disease activity (9, 11; 
26, 27) and disease activity is a major 
contributing factor to reversible impair-
ment of physical function (22, 28)  The 
most important variables contributing 
to joint damage are swollen joint counts 
and C-reactive protein (9-11, 26). It is 
this compelling evidence which make 
the use of composite measures of dis-
ease activity that comprise joint counts 
so important. Thus, reducing disease 
activity as assessed by such composite 
measures will improve physical function 
and retard progression of joint damage. 
Moreover, significant joint damage will 
not only lead to irreversible disability, 
but at some point impairment of physi-
cal function may not improve with ac-
tive medication beyond a placebo effect 

(29).  This is the limitation of focussing 
too much on patient reported outcomes 
for disease activity assessment.
To determine optimal treatment targets 
in RA, however, it is necessary to de-
fine the thresholds of disease activity 
measures at which progression of joint 
destruction is halted and improvement 
of functional impairment maximised. 
Indeed, cutpoints between high, moder-
ate, low disease activity and remission 
have been defined for the major com-
posite scores (30, 31). Only remission 
is associated with maximal reversal of 

functional impairment and a stop of 
progression of damage (32, 33) as well 
as work disability (34); however, some 
remission criteria are more stringent in 
this respect than others, and, therefore, 
new criteria have recently been defined 
by ACR and EULAR (35). 
While not the optimal state, low dis-
ease activity also dramatically retards 
damage accrual and improves physical 
function when compared with moderate 
and high disease activity (32, 33);  it is, 
therefore, likewise an acceptable treat-
ment goal, especially in established dis-
ease. This conclusion relates primarily 
to treatment with methotrexate. While 
combination therapy of a biological 
agent with MTX will inhibit joint dam-
age irrespective of disease activity (30-
38), irrespective of the type of therapy, 
impairment of physical function will 
increase with higher disease activity 
states (39). Thus, if a therapeutic target 
that relates to optimal outcome is to be 
chosen and can be relatively easily at-
tained, then it should be remission; an 
alternative target, at which accrual of 
joint damage and disability is signifi-
cantly reduced would be low disease 
activity.
It has been shown in several trials that 
targeting low disease activity by regular 
monitoring using primarily composite 
measures of disease activity and adher-
ing to a predefined treatment strategy, 
when compared with unstructured treat-
ment, conveys better outcomes (40-44). 
In the TICORA trial, for example, there 
was significant clinical and radiological 
benefit in favour of the strategic treat-
ment group; however there was still 
significant damage progression even in 
this population of patients, presumably 
because low disease activity rather than 
remission was targeted (40). Moreover, 
in this and other strategic trials (45, 46) 
high response rates were achieved upon 
DMARD plus glucocorticoid use even 
without employing biological agents, 
showing that strategy is more important 
than particular agents and that biolog-
ics should be reserved for patients who 
do not respond to traditional DMARDs 
plus glucocorticoids and have active 
disease or other risk factors for bad 
outcome, as suggested in the EULAR 
management recommendations (47).

Fig. 1. Generic algorithm (after reference 4).
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Before realisation of the benefit of 
tight control and according treatment 
adaptation, it had been recognised that 
initiation of DMARD therapy early in 
the disease course provides significant 
benefit in terms of damage and func-
tion over delays of starting treatment 

(48-50). Early therapy requires early 
diagnosis which depends on early refer-
ral and criteria that allow recognition of 
early disease. Such referral recommen-
dations, ways to cope with the evalua-
tion of patients who visit clinics early 
and new classification criteria for RA 
have, indeed, been recently published 

(51-53).
To account for all the information ac-
crued over time, namely (i) RA charac-
teristics that relate to bad outcome; (ii) 
determination of best and second best 
outcomes in RA; (iii) optimal criteria 
for the definition of these good out-
comes; and (iv) optimal treatment strat-
egies, an international task force has 
developed recommendations for treat-
ing RA to target (“T2T”) (54). These 
recommendations, which were based 
on a systematic literature review and 
intensive group discussions (44), com-
prise four overarching principles and 
10 recommendations, which essentially 
summarise the state of art evaluating 
RA and treating RA in terms of thera-
peutic strategy, complemented by the 
pivotal aspect of patient involvement 
into all decision making. 
The T2T recommendations suggest 
adapting therapy if there is no improve-
ment within 3 months from its start or if 
the treatment target, which is defined as 
remission in early RA and at least low 
disease activity in established RA, is not 
attained within 6 months. While it was 
discussed at length whether the com-
posite measure used should or should 
not include joint counts, it was decided 
by a very large that majority measures 
which include joint counts should be 
employed, because joint swelling has 
for long and consistently been found 
associated with progression of joint 
damage (9, 11, 26, 55). Moreover, these 
composite scores correlate well with 
physical function at all disease stages 

(27) and allow one to use physical func-
tion as an additional outcome (55, 57). 
Importantly, the T2T recommendations 

do not deal with any particular type of 
drug or groups of agents and, to this 
end, are generic, since an optimal out-
come should be sought irrespective of 
the availability of specific drugs. (Ap-
proaches to using specific drugs for 
treating RA have been provided by 
ACR and EULAR (47, 58))
An anonymous survey on the agree-
ment with the T2T recommendations 
involving over 1500 rheumatologists 
revealed a very high level of agreement 
with every item, achieving more than 
a mean of 8.4 points on a 0–10 point 
scale (59). However, such agreement 
does not necessarily mean that these 
physicians also have implemented the 
recommendations in their practice. 
Indeed, one of the limitations of such 
recommendations relates to the inabil-
ity to control for their use. Therefore it 
will have to be seen in the near future if 
the overall outcome of RA will improve 
and future patient surveys may allow 
one to learn if DMARDs are switched 
more frequently than before with con-
tinuing active disease.   
To account for patient involvement, 
patients must understand the value of 
such recommendations. To this end, a 
group of patients and rheumatologists 
came together to adapt the language 
of the recommendations to patients’ 
needs (60). This may allow better in-
volvement of the patients into the dis-
cussions with their doctors and their 
care. Indeed, several items of the T2T 
recommendations address the neces-
sity of a shared decision making and, as 
discussed above, treatment-to-target is 
a principle embedded within the patient 
context and not, per se, an untouchable 
decree. Special care must be taken as to 
avoid misinterpretation of the recom-
mendations: while remission is an ideal 
goal, many patients, especialy those 
with longer standing disease, may not 
be able to reach remission and patients 
as well as physicians caring for them 
should be sometimes satisfied if the 
alternative of low disease activity, or 
even a status close to that alternative, is 
attained, rather than pushing to achieve 
a status that may not be achievable. 
In particular, as also addressed in the 
T2T recommendations, comorbities 
must be taken into account; patients 

with RA are afflicted with a variety of 
comorbidities (61) and comorbidities 
affect physical function over and be-
yond the disease itself (28, 62). Just as 
many other recommendations, the T2T 
recommendations for RA point to an 
ideal treatment goal, but also provide 
an alternative to this ideal state and ad-
dress additional factors that have to be 
borne in mind (54). 
 As with every set of recommendations 
there are barriers regarding their appli-
cation in practice. In many discussions 
worldwide it turned out that perform-
ing joint counts is an obstacle because 
of time or resource constraints. This 
will have to be overcome with imple-
mentation programmes and supportive 
measures, since it is difficult to under-
stand how rheumatologists can neglect 
the organ they are caring for, the joint. 
Recommendations developed at a par-
ticular point in time require revisiting 
at regular intervals, since new insights 
may have developed. Moreover, a re-
search agenda had been proposed in the 
context of the T2T recommendations. 
Therefore, the T2T recommendations 
for RA will be reassessed in the near 
future by performing a new literature 
search looking out particularly for an-
swers to items of the research agenda  
developed in the course of the delibera-
tions on the individual recommenda-
tions. Furthermore, the question arises 
if T2T has value only for RA or could 
not be also applied in other chronic in-
flammatory rheumatic diseases – this is  
currently developing for spondyloar-
thritis and other diseases, as discussed 
elsewhere in this supplement. 
Thus, the T2T concept may become 
widely applicable and used in clinical 
practice and it is hoped that this will 
ultimately provide significant benefit to 
our patients.

References
  1. WARRAM JH, MANSON JE, KROLEWSKI AS: 

Glycosylated hemoglobin and the risk of 
retinopathy in insulin-dependent diabetes 
mellitus. N Engl J Med 1995; 332: 1305-6.

  2. EEG-OLOFSSON K, CEDERHOLM J, NILS-
SON PM, GUDBJORNSDOTTIR S, ELIASSON 
B: Glycemic and risk factor control in type 1 
diabetes: results from 13,612 patients in a na-
tional diabetes register. Diabetes Care 2007; 
30: 496-502.

  3. EGAN BM, LACKLAND DT, CUTLER NE: 



S-5

Treat-to-target: rationale and strategies / J.S. Smolen

Awareness, knowledge, and attitudes of older 
americans about high blood pressure: impli-
cations for health care policy, education, and 
research. Arch Intern Med 2003; 163: 681-7.

  4. CONROY RM, PYORALA K, FITZGERALD AP 
et al.: Estimation of ten-year risk of fatal car-
diovascular disease in Europe: the SCORE 
project. Eur Heart J 2003; 24: 987-1003.

  5. RIDKER PM: Moving toward new statin 
guidelines in a post-JUPITER world: princi-
ples to consider. Curr Atheroscler Rep 2009; 
11: 249-56.

  6. PINCUS T, GIBOFSKY A, WEINBLATT ME:  
Urgent care and tight control of rheumatoid 
arthritis as in diabetes and hypertension: bet-
ter treatments but a shortage of rheumatolo-
gists. Arthritis Rheum 2002; 46: 851-4.

  7. SMYTHE HA, HELEWA A, GOLDSMITH CH: 
“Independent assessor” and “pooled index” 
as techniques for measuring treatment effects 
in rheumatoid arthritis. J Rheumatol 1977; 4: 
144-52.

  8. GOLDSMITH CH, SMYTHE HA, HELEWA A: 
Interpretation and power of a pooled index. 
J Rheumatol 1993; 20: 575-8.

  9. VAN DER HEIJDE DM, VAN RIEL PL, VAN LEEU-
WEN MA, VAN ‘T HOF MA, VAN RIJSWIJK MH, 
VAN DE PUTTE LB: Prognostic factors for ra-
diographic damage and physical disability in 
early rheumatoid arthritis. A prospective fol-
low-up study of 147 patients. Br J Rheumatol 
1992; 31: 519-25.

10. VAN DER HEIJDE DM, VAN’T HOF MA, VAN 
RIEL PL, VAN LEEUWEN MA, VAN RIJSWIJK 
MH, VAN DE PUTTE LB: Validity of single var-
iables and composite indices for measuring 
disease activity in rheumatoid arthritis. Ann 
Rheum Dis 1992; 51: 177-81.

11.  VAN LEEUWEN MA, VAN DER HEIJDE DM, 
VAN RIJSWIJK MH et al.: Interrelationship of 
outcome measures and process variables in 
early rheumatoid arthritis. A comparison of 
radiologic damage, physical disability, joint 
counts, and acute phase reactants. J Rheuma-
tol 1994; 21: 425-9.

12. SMOLEN JS, BREEDVELD FC, SCHIFF MH et 
al.: A Simplified Disease Activity Index for 
Rheumatoid Arthritis For Use In Clinical 
Practice. Rheumatology 2003; 42: 244-57.

13. SCHOELS M, ALETAHA D, FUNOVITS J, KA-
VANAUGH A, BAKER D, SMOLEN JS: Ap-
plication of the DAREA/DAPSA score for 
assessment of disease activity in psoriatic 
arthritis. Ann Rheum Dis 2010; 69: 1441-7.

14.  MACHADO P, LANDEWÉ R, LIE E et al.:        
Ankylosing Spondylitis Disease Activ-
ity Score (ASDAS): defining cut-off values 
for disease activity states and improvement 
scores. Ann Rheum Dis 2011; 70: 47-53.

15. PEDERSEN SJ, SORENSEN IJ, HERMANN KG 
et al.: Responsiveness of the Ankylosing 
Spondylitis Disease Activity Score (ASDAS) 
and clinical and MRI measures of disease ac-
tivity in a 1-year follow-up study of patients 
with axial spondyloarthritis treated with tu-
mour necrosis factor alpha inhibitors. Ann 
Rheum Dis 2010; 69: 1065-71.

16. WOLFE F, PINCUS T: The level of inflamma-
tion in rheumatoid arthritis is determined 
early and remains stable over the longterm 
course of the illness. J Rheumatol 2001; 28: 
1817-24.

17. SOKKA T, PINCUS T: Erythrocyte sedimenta-
tion rate, C-reactive protein, or rheumatoid 
factor are normal at presentation in 35%-45% 
of patients with rheumatoid arthritis seen be-
tween 1980 and 2004: analyses from Finland 
and the United States. J Rheumatol 2009; 36: 
1387-90.

18. FRIES JF, SPITZ P, KRAINES RG, HOLMAN 
HR: Measurement of patient outcome in ar-
thritis. Arthritis Rheum 1980; 23: 137-45.

19.  PINCUS T, CALLAHAN LF, SALE WG, 
BROOKS AL, PAYNE LE, VAUGHN WK: Se-
vere functional declines, work disability, and 
increased mortality in seventy-five rheuma-
toid arthritis patients studied over nine years. 
Arthritis Rheum 1984; 27: 864-72.

20. PINCUS T, WOLFE F: An infrastructure of 
patient questionnaires at each rheumatology 
visit: improving efficiency and document-
ing care. (Editorial). J Rheumatol 2000; 27: 
2727-30.

21. WARE JE J, SHERBOURNE CD: The MOS 
36-item short-form health survey (SF-36). 
I. Conceptual framework and item selection. 
Med Care 1992; 30: 473-83.

22. ALETAHA D, SMOLEN J, WARD MM: Measur-
ing function in rheumatoid arthritis: identify-
ing reversible and irreversible components. 
Arthritis Rheum 2006; 54: 2784-92.

23. SMOLEN JS, ALETAHA D: The assessment of 
disease activity in rheumatoid arthritis. Clin 
Exp Rheumatol 2010; 28 (Suppl. 59): S18-
S27.

24. SMOLEN JS, ALETAHA D, GRISAR JC, STAMM 
TA, SHARP JT: Estimation of a numerical 
value for joint damage-related physical dis-
ability in rheumatoid arthritis clinical trials. 
Ann Rheum Dis 2010; 69: 1058-64.

25.  VAN DER HEIJDE D, LANDEWÉ R, VAN VOL-
LENHOVEN R, FATENEJAD S, KLARESKOG 
L: Level of radiographic damage and ra-
diographic progression are determinants of 
physical function: a longitudinal analysis of 
the TEMPO trial. Ann Rheum Dis 2008; 67: 
1267-70.

26. SMOLEN JS, VAN DER HEIJDE DMFM, ST. 
CLAIR EW et al.: Predictors of joint damage in 
patients with early rheumatoid arthritis treated 
with high-dose methotrexate without or with 
concomitant infliximab. Results from the AS-
PIRE trial. Arthritis Rheum 2006; 54: 702-10.

27.  ALETAHA D, NELL VPK, STAMM T et al.: 
Acute phase reactants add little to composite 
disease activity indices for rheumatoid ar-
thritis: Validation of a clinical activity score. 
Arthritis Res 2005; 7: R796-R806.

28. RADNER H, SMOLEN JS, ALETAHA D: Impact 
of comorbidity on physical function in pa-
tients with rheumatoid arthritis. Ann Rheum 
Dis 2010; 69: 536-541.

29. ALETAHA D, WARD MM: Duration of rheu-
matoid arthritis influences the degree of 
functional improvement in clinical trials. 
Ann Rheum Dis 2006; 65: 227-33.

30.  VAN GESTEL AM, PREVOO MLL, VAN’T HOF 
MA, VAN RIJSWIJK MH, VAN DE PUTTE LBA, 
VAN RIEL PLCM: Development and validation 
of the European League Against Rheumatism 
response criteria for rheumatoid arthritis: 
Comparison with the preliminary American 
College of Rheumatology and the World 
Health Organization/International League 

Against Rheumatism Criteria. Arthritis 
Rheum 1996; 39: 34-40.

31. ALETAHA D, WARD MM, MACHOLD KP, NELL 
VPK, STAMM T, SMOLEN JS: Remission and 
active disease in rheumatoid arthritis: Defin-
ing criteria for disease activity states. Arthri-
tis Rheum 2005; 52: 2625-36.

32.  SMOLEN JS, HAN C, VAN DER HEIJDE DM et 
al.: Radiographic changes in rheumatoid ar-
thritis patients attaining different disease ac-
tivity states with methotrexate monotherapy 
and infliximab plus methotrexate: the impacts 
of remission and TNF-blockade. Ann Rheum 
Dis 2009; 68: 823-7.

33. KLARENBEEK NB, KOEVOETS R, VAN DER 
HEIJDE DM et al.: Association with joint 
damage and physical functioning of nine 
composite indices and the 2011 ACR/EU-
LAR remission criteria in rheumatoid arthri-
tis. Ann Rheum Dis 2011; 70: 1815-21.

34.  PUOLAKKA K, KAUTTIAINEN H, MÖTTÖNEN 
T et al.: Predictors of productivity loss in 
early rheumatoid arthritis: a 5 year follow up 
study. Ann Rheum Dis 2005; 64: 130-3.

35. FELSON DT, SMOLEN JS, WELLS G et al.: 
American College of Rheumatology/Europe-
an League against Rheumatism provisional 
definition of remission in rheumatoid arthri-
tis for clinical trials. Ann Rheum Dis 2011; 
70: 404-13.

36. SMOLEN JS, HAN C, BALA M et al.: Evidence 
of Radiographic Benefit of Infliximab Plus 
Methotrexate in Rheumatoid Arthritis Pa-
tients Who Had No Clinical Improvement: A 
Detailed Subanalysis of the ATTRACT Trial. 
Arthritis Rheum 2005; 52: 1020-30.

37. LANDEWÉ R, VAN DER HEIJDE D, KLARESKOG 
L, VAN VOLLENHOVEN R, FATENEJAD S:   
Disconnect between inflammation and joint 
destruction after treatment with etanercept 
plus methotrexate: results from the trial of 
etanercept and methotrexate with radiograph-
ic and patient outcomes. Arthritis Rheum 
2006; 54: 3119-25.

38. SMOLEN JS, MARTINEZ-AVILA JC, ALETAHA 
D: Tocilizumab inhibits progression of joint 
damage in rheumatoid arthritis irrespective of 
its antiinflammatory effects: disassociation of 
the link between inflammation and destruc-
tion.  Ann Rheum Dis 2012; 71: 687-93. 

39. ALETAHA D, FUNOVITS J, SMOLEN JS: The 
importance of reporting disease activity 
states in clinical trials of rheumatoid arthritis. 
Arthritis Rheum 2008; 58: 2622-31.

40. GRIGOR C, CAPELL H, STIRLING A et al.:    
Effect of a treatment strategy of tight control 
for rheumatoid arthritis (the TICORA study): 
a single-blind randomised controlled trial. 
Lancet 2004; 364: 263-9.

41.  GOEKOOP-RUITERMAN YP, DE VRIES-BOU-
WSTRA JK, KERSTENS PJ et al.: DAS-driven 
therapy versus routine care in patients with 
recent-onset active rheumatoid arthritis. Ann 
Rheum Dis 2010; 69: 65-9.

42. VERSTAPPEN SMM, JACOBS JWG, VAN DER 
VENN MJ et al.: 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 2007; 66: 1443-9.

43. BAKKER MF, JACOBS JW, WELSING PM et 



S-6

Treat-to-target: rationale and strategies / J.S. Smolen

al.: Low-dose prednisone inclusion in a 
methotrexate-based, tight control strategy 
for early rheumatoid arthritis: A Randomized 
Trial. Ann Intern Med 2012; 156: 329-39.

44. SCHOELS M, KNEVEL R, ALETAHA D et al.: 
Evidence for treating rheumatoid arthritis 
to target: results of a systematic literature 
search. Ann Rheum Dis 2010; 69: 638-43.

45. BAKKER MF, CAVET G, JACOBS JW et al.: 
Performance of a multi-biomarker score 
measuring rheumatoid arthritis disease activ-
ity in the CAMERA tight control study. Ann 
Rheum Dis 2012.

46. DE VRIES-BOUWSTRA JK, GOEKOOP-RUITER-
MEN YPM, VAN ZEBEN D, BREEDVELD FC, 
DIJKMANS BAC, HAZES JMW: A comparison 
of clinical and radiological outcomes of four 
treatment strategies for early rheumatoid ar-
thritis: Results of the Best trial. Ann Rheum 
Dis 2004; 63 (Suppl. 1): 58 (Abstract).

47. SMOLEN JS, LANDEWÉ R, BREEDVELD FC 
et al.: EULAR recommendations for the 
management of rheumatoid arthritis with 
synthetic and biological disease-modifying 
antirheumatic drugs. Ann Rheum Dis 2010; 
69: 964-75.

48. VAN DER HEIDE A, JACOBS JW, BIJLSMA JW 
et al.: The effectiveness of early treatment 
with “second-line” antirheumatic drugs. A 
randomized, controlled trial. Ann Intern Med 
1996; 124: 699-707.

49. LARD LR, VISSER H, SPEYER I et al.: Early 
versus delayed treatment in patients with re-
cent-onset rheumatoid arthritis: comparison 

of two cohorts who received different treat-
ment strategies. Am J Med 2001; 111: 446-
51.

50. NELL V, MACHOLD KP, EBERL G, STAMM 
TA, UFFMANN M, SMOLEN JS: Benefit of 
very early referral and very early therapy 
with disease-modifying anti-rheumatic drugs 
in patients with early rheumatoid arthritis. 
Rheumatology (Oxford) 2004; 43: 906-14.

51. ALETAHA D, NEOGI T, SILMAN A et al.: The 
2010 American College of Rheumatology / 
European League Against Rheumatism Clas-
sification Criteria for Rheumatoid Arthritis. 
Ann Rheum Dis 2010; 69: 1580-8.

52. EMERY P, BREEDVELD FC, DOUGADOS M, 
KALDEN JR, SCHIFF MH, SMOLEN JS: Early 
referral recommendation for newly diag-
nosed rheumatoid arthritis: evidence based 
development of a clinical guide. Ann Rheum 
Dis 2002; 61: 290-7.

53.  GARTNER M, FABRIZII JP, KOBAN E et al.: 
Immediate access rheumatology clinic: effi-
ciency and outcomes. Ann Rheum Dis 2012; 
71: 363-8.

54. SMOLEN JS, ALETAHA D, BIJLSMA JWJ et al.: 
Treating rheumatoid arthritis to target: rec-
ommendations of an international task force. 
Ann Rheum Dis 2010; 69: 631-7.

55. KLARENBEEK NB, GULER-YUKSEL M, VAN 
DER HEIJDE DM et al.: Clinical synovitis in 
a particular joint is associated with progres-
sion of erosions and joint space narrowing in 
that same joint, but not in patients initially 
treated with infliximab. Ann Rheum Dis 

2010; 69: 2107-13.
56. WOLFE F: A reappraisal of HAQ disability in 

rheumatoid arthritis. Arthritis Rheum 2000; 
43: 2751-61.

57. PINCUS T, BROOKS RH, CALLAHAN LF:   
Prediction of long-term mortality in patients 
with rheumatoid arthritis according to simple 
questionnaire and joint count measures. Ann 
Intern Med 1994; 120: 26-34.

58. SINGH JA, FURST DE, BHARAT A et al.: 2012 
update of the 2008 american college of rheu-
matology recommendations for the use of 
disease-modifying antirheumatic drugs and 
biologic agents in the treatment of rheuma-
toid arthritis. Arthritis Care Res (Hoboken) 
2012; 64: 625-39.

59. HARAOUI B, SMOLEN JS, ALETAHA D et al.: 
Treating Rheumatoid Arthritis to Target: 
multinational recommendations assessment 
questionnaire. Ann Rheum Dis 2011; 70: 
1999-2002.

60.  DE WIT M, SMOLEN JS, GOSSEC L, VAN DER 
HEIJDE D: Treating rheumatoid arthritis to 
target: The patient version of the internation-
al recommendations. Ann Rheum Dis 2011; 
70: 891-5.

61. MICHAUD K, WOLFE F: Comorbidities in 
rheumatoid arthritis. Best Pract Res Clin 
Rheumatol 2007; 21: 885-906.

62. RADNER H, SMOLEN JS, ALETAHA D: Co-
morbidity affects all domains of physical 
function and quality of life in patients with 
rheumatoid arthritis. Rheumatology (Oxford) 
2011; 50: 381-8.


