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ABSTRACT
The prognosis of patients with rheumatoid arthritis (RA) has improved substantially in the last two 
decades due to the appearance of biological therapies, but above all, due to the improvement in 
the strategy and management of the disease. Our goal in RA should be to achieve remission, or in 
its absence, the lowest inflammatory activity. Achieving remission will prevent from structural and 
functional damage highly associated with RA itself. Clinical remission is defined as the absence of 
significant signs and symptoms of inflammatory disease activity, as well as the abrogation of any 
signs of systemic inflammation. Currently, there are some controversies about remission. Which is 
the real remission? Which remission criteria should be used and when? Does clinical remission mean 
ultrasound remission? In the present review, we try to answer and put some light into it, focusing on 
clinical and ultrasound deep remission.
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REVIEW

INTRODUCTION
Rheumatoid arthritis (RA) is the most common autoim-
mune inflammatory arthritis. Its prognosis has improved 
substantially due to the appearance of biological therapies, 
and especially due to the improvement in the strategy and 
management of the disease. The concepts of therapeutic 

window, early treatment 
and “treat-to-target” 
have led to a radical 
change in the paradigm 
of RA. Nowadays, the 
objective of the treat-
ment is clearly defined in 
multiple guidelines and 
recommendations.1
Our goal in RA should 
be to achieve remis-
sion, or in its absence, 
to achieve the lowest 

possible inflammatory activity of the disease. Achieving 
remission, as it is widely accepted, would prevent from 
structural and functional damage.2,3 

WHAT DO WE UNDERSTAND FOR REMISSION? 
Clinical remission is defined by the absence of significant 
signs and symptoms of inflammatory disease activity, as 
well as the abrogation of any signs of systemic inflam-
mation. There is some debate and controversy, since 
different definitions of remission exist, and none are 
considered better than the others. The proper use of the 
different remission indexes supports their use in the daily 
practice. In the present article we analyse the concept of 
remission, and thus, the most commonly used indexes, 
both clinical and by ultrasonography.

Activity versus remission indices
The Disease Activity Score on 28 joints (DAS28) in its 
version with the erythrocyte sedimentation rate (ESR) 
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is nowadays the most used activity index. The pros 
and cons of this index are perfectly explained in sev-
eral publications.4 In summary, it is described that the 
DAS28 score derives from the following formula: DAS28 
= 0.56 × NTJ + 0.28 × NSJ + 0.7 × ln (ESR) + 0.014 
× overall patient’s visual analogic scale (VAS), where 
NTJ is the number of tender joints, NSJ the number of 
swollen joints, and global VAS the assessment that the 
patient describes of his disease activity globally (0-100). 
Importantly, this formula gives asymmetric values to its 
different components. In the total weight of the DAS28, 
the NTJ and the ESR are twice the value than the NSJ 
and the global VAS. Therefore, in clinical situations in 
which these two values may be altered, we should be 
very cautious with its interpretation.
Likewise, there is also DAS28-CRP, switching the ESR for 
the CRP in mg/L. This index has the same advantages 
and disadvantages as the DAS28-ESR, but importantly, 
when the values of the laboratory are clinically similar, the 
DAS28-CRP may result with lower scores. Comparing 
both DAS28, for the same result, we would need 
approximately 50 mg/L of CRP for 30 mm/h of ESR.  
Clinically, it could be accepted that a CRP of 10 mg/L is 
equivalent to 30 mm/h of ESR in women and 20 mm/h 
in men.5 Thus, DAS28-ESR and DAS28-CRP should 
not be interchangeable when confirming remission. 
That being said, if we use the DAS28, we will consider 
remission with values of 2.6 or less. In spite of this, data 
showing structural progression in those patients raises 
the question whether to use a more restrictive value 
(a value of less than 2.4 is considered), or the use of 
imaging techniques to assess remission.6 Nevertheless, 
a single DAS28 remission value, even for a period of 
6 months, does not seem to be sufficient to stop the 
ultrasound progression. Patients should be evaluated to 
determine the level of residual joint inflammation, which 
is a key factor of progression, even if the DAS28 is lower 
than 2.6. In case of using the original DAS, the cut-off 
point to define remission would be 1.6.7 
Historically, the first definition of remission used was the 
one proposed by the American College of Rheumatology 
(ACR) in 1981. In order to consider that a patient was 
in remission, they must meet at least 5 of the following 
criteria for at least two consecutive months: 1) Absence 
or less than 15 minutes of morning stiffness; 2) absence 
of fatigue; 3) absence of history of joint pain; 4) absence 
of joint pain at the exploration or pain in movement; 5) 
absence of joint or tendinous swelling; and 6) ESR <30 
mm/h in women or 20 mm/h in men.8 Those criteria were 
surpassed for two reasons; not only were items no longer 
used, but mainly, because they were hardly restrictive. 
Despite this factor, a sort of modified criteria in which 
fatigue is excluded exists, and remission is defined as the 
achievement of 4 of the 5 remaining items. 

Other remission criteria are those that use cut-off points 
of the indices of activity of the disease used in RA. The 
most used are the Simple Disease Activity Index (SDAI) 
and the Clinical Disease Activity Index (CDAI). These 
indices are the total of the direct sum of: SDAI = (NTJ28) 
+ (NSJ28) + VAS physician (0-10) + VAS patient (0-10) + 
CRP (mg/dl), and the CDAI, similarly, without the CRP.9 
A SDAI value of ≤ 3.3 and CDAI ≤ 2.8 are considered 
remission. Alternatively, there are also remission criteria 
in activity indexes based solely on the patient’s reported 
assessment, such as PAS, PAS-II or RAPID 3 (10,11). 
Specifically, the RAPID 3 index (remission 0-3) includes 
three self-referenced measures: physical function, pain, 
and overall assessment. In addition to including the 
assessment of the patient, this index has the advantage 
that it can be performed and scored by the patient 
before the consult in a few seconds, in contrast to the 
2 minutes needed to perform the DAS28 or the CDAI, 
avoiding unnecessary time consumption. Therefore, this 
index has been validated in different scenarios, compar-
ing with composite indices, which incorporate physical 
exploration or analytical values. In addition, it is signifi-
cantly correlated with other composite indices, such as 
DAS28 and CDAI.12 The existence of several indexes of 
activity and definitions of remission, the fact that they 
behave differently in similar populations, as well as the 
lack of reliability of a few of them, forced new remission 
criteria to be created. Because of that, in 2011, the new 
ACR/EULAR criteria for clinical remission of rheumatoid 
arthritis (Boolean approach),13 often used for clinical 
trials, were presented. The new criteria definition should 
1) include tender and swollen joints and acute phase 
reactants, 2) predict lack of structural damage and a sta-
ble functioning, and 3) pass the OMERACT filter of truth, 
discrimination and feasibility. These remission criteria are 
of course more stringent than previous compost indices 
ones. ACR / EULAR definition of Remission criteria have 
two parts, one intended for clinical trials and the other for 
clinical practice. To consider remission for clinical trials 
the patient had to fulfil the following criteria: 1) Boolean 
criteria: NPJ ≤ 1, NSJ ≤ 1, CRP ≤ 1mg/dl and global VAS 
≤ 1, or the SDAI remission definition (≤ 3.3). Remission 
for clinical practice is present including these two defini-
tions: 1) Boolean criteria: NPJ ≤ 1, NSJ ≤ 1 and global 
VAS ≤ 1, and 2) index-based, with CDAI ≤2.6. These 
criteria have been validated both by imaging tests and 
by maintenance of functional capacity.14 According to the 
proportion of patients in remission in the same population 
studied, we can divide the remission criteria into strict 
and more lax. The ACR 1981 criteria and ACR/EULAR 
2011 are considered strict, as well as those defined by 
the cut-off point of SDAI/CDAI and PAS/RAPID3, while 
those defined by DAS28 and the modified ACR 1981 
criteria are considered more lax.
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Ultrasound remission criteria
Lillegraven et al. demonstrated, in an observational 
cohort, that there is radiographic progression in patients 
with RA in remission, either through ACR/EULAR criteria 
(Boolean approach), or with other simplified remission 
criteria (SDAI, CDAI and DAS28-CRP). Even more, there 
is a delay between the achievement of remission, and 
its effect on radiographic progression. The shorter the 
remission period, the more likely it is to observe mild pro-
gression rates. Thus, sustained remission is therefore the 
ultimate goal to prevent joint destruction and irreversible 
disability in RA patients. Because of that, it is essential 
to carry out a strict and intensive control of the disease, 
which entails lower rates of progression.15,16 
Currently, it is accepted that clinical remission does not 
strictly mean remission by ultrasound (US), but goes 
beyond. The range of radiology diagnostic tools that can 
assess remission is limited to joint/tendon ultrasound 
and musculoskeletal magnetic resonance. Based on this 
premise, we know that subclinical synovitis exists in pa-
tients who, according to clinical criteria, are in remission. 
Recent work evaluating synovial samples, showed that 
up to 79% of patients who achieve a Boolean remission 
have subclinical synovitis evaluated by grey-scale US 
and between 32-50% present power Doppler (PD) 
signal, these factors being predictors of relapse and 
radiographic progression even in patients treated with 
biological therapy.17,18 
The definition of remission by US is not yet precise, due 
to the amount of aspects that may have influence on it 
(Doppler signal, number of joints included, and which 
should be included).19 Nonetheless, US seems to play a 
major role as a predictor of flare. Power Doppler signal is 
associated with an increased risk of radiological progres-
sion. Even more, when this residual synovitis detected 
by ultrasound is evaluated, it is confirmed that it is very 
prevalent (44%) in RA in already established clinical 
remission. Residual synovitis detected by ultrasound is 
associated with a shorter duration of clinical remission 
and an increased risk of losing remission (HR 1.2-1.5), 
this being greater when ultrasound detection was per-
formed in an early phase of remission (3-6 first months). 
However, for several authors, the defect is due to a lack 
of sensitivity of the clinical examination to detect levels of 
inflammation reliable by US.19

When attempting to correlate clinical indices with US find-
ings, there are isolated studies that have shown that the 
remission quantified by SDAI is closer to a real absence 
of inflammatory US activity (absence of PD signal), than 
with DAS28.20 On the other hand, digging in the need 
to achieve clinical and US remission, data from 2018 
confirm that patients in ultrasonographic and Boolean 
remission do not present radiographic progression at 
12 months,21 while patients with activity PD (absence 
of remission by US) which are in clinical remission may 

present histopathological findings with cell proliferation 
and pro-angiogenic factors, suggestive of activity at the 
tissue level.22

The role of US in clinical remission in RA is described 
in a recent paper by Möller et al.,23 which summarises 
that: 1) ultrasound can have added value to physical 
examination in patients with RA in remission; 2) Doppler 
subclinical synovitis can predict recurrence or new flares 
in the short-medium term as well as progression of struc-
tural damage; and 3) ultrasonic evaluation of subclinical 
synovitis in patients in clinical remission should be con-
sidered (according to usual indices: DAS28, SDAI, etc.) 
for its predictive role on the appearance of relapses and 
the progression of joint damage. In addition, there are 
currently different US proposals that debate the number 
of joints that must be evaluated to confirm ultrasound 
remission.
The evaluation of 7 or 12 joints seems sufficient, provided 
that the US examination of remission includes essentially 
the hands.24 Last, but not least, introducing US pro-
gressively to take clinical decisions for the management 
of biological therapies,25 for monitoring,26 and even for 
dose optimization,27 seems increasingly recommended. 
Conversely, some systematic US treat-to-target strategy 
projects in early arthritis have not demonstrated better 
outcomes than conventional DAS28-driven strate-
gies.28,29  

“The three leg” concept of remission
All that being said, the concept of remission is complex. 
Without a doubt, the best approach to what we have 
pursued as clinicians with the goal of remission, is that in 
the last decade, the activity of RA at the baseline and the 
time of initiating MTX and anti TNF + MTX has lowered 
high to moderate. A 2-fold increase in remission rates 
achieved at 6 months is because clinicians have imple-
mented faster, more intensive and targeted strategies 
(T2T) to achieve remission, which undoubtedly entails 
a better long-term prognosis for the disease.30 Schett 
G et al. considers that the remission is a state in which 
more than one factor is involved. The most demanding 
definition would be based on three scenarios (“the three 
leg”) that should be superimposed: 1) evident absence 
of clinical signs of active inflammation, 2) serological 
definition of remission with normalization of inflamma-
tory parameters, but above all, documented serological 
conversion of ACPA and RF, and 3) the remission by 
ultrasound image and/or magnetic resonance.31,32

CONCLUSIONS
To summarise, a better validation of the US criteria for 
remission according to the clinical criteria should be 
the target which the different methods should merge 
to strengthen the concept of remission “sensu stricto”. 
The goal of achieving clinical remission, together with the 
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US diagnostic methods (grey scale and power Doppler) 
and laboratory parameters, is now realistic, not without 
difficulty of agreement. If we finally achieve the definition 
of US remission, we would have the three aspects of 
remission fully covered: clinically, serologically, and ultra-
sonographically.

CONFLICT OF INTEREST
The authors declare no conflict of interest.

AUTHOR CONTRIBUTIONS
HC contributed to the design of the project. HC, AMM 
and CDT contributed to the collection and analysis of 
the data and writing of the manuscript. 

ETHICS APPROVAL AND CONSENT TO 
PARTICIPATE
The original is a review and was accepted by the Ethics 
committee of our hospital.

REFERENCES
1.	 Smolen JS, Landewé R, Bijlsma J, Burmester G, Chatzidionysiou 

K, Dougados M, et al. EULAR recommendations for the man-
agement of rheumatoid arthritis with synthetic and biological 
disease-modifying antirheumatic drugs: 2016 update. Ann Rheum 
Dis 2017 Jun;76(6):960-77.

2.	 Kavanaugh A, Fleischmann RM, Emery P, Kupper H, Redden 
L, Guerette B, et al. Clinical, functional and radiographic conse-
quences of achieving stable low disease activity and remission 
with adalimumab plus methotrexate or methotrexate alone in 
early rheumatoid arthritis: 26-week results from the randomised, 
controlled OPTIMA study. Ann Rheum Dis 2013 Jan;72(1):64-71.

3.	 Ruyssen-Witrand A, Guernec G, Nigon D, Tobon G, Jamard B, Rat 
AC, et al. Aiming for SDAI remission versus low disease activity at 
1 year after inclusion in ESPOIR cohort is associated with better 
3-year structural outcomes. Ann Rheum Dis 2015 Sep;74(9):1676-
83. 

4.	 Belmonte Serrano MÁ. Is the DAS28 Score the Most Adequate 
Method to Estimate Activity in Rheumatoid Arthritis? Clinimetric 
Considerations and Simulations Scenarios. Reumatol Clin 2008 
Sep;4(5):183-90.

5.	 Wolfe F. Comparative usefulness of C-reactive protein and eryth-
rocyte sedimentation rate in patients with rheumatoid arthritis. J 
Rheumatol 1997 Aug; 24(8):1477-85.

6.	 Sewerin P, Vordenbaeumen S, Hoyer A, Brinks R, Buchbender C, 
Miese F, et al. Silent progression in patients with rheumatoid arthri-
tis: is DAS28 remission an insufficient goal in RA? Results from the 
German Remission-plus cohort. BMC Musculoskelet Disord 2017 
Apr 19;18(1):163. 

7.	 Prevoo ML, van Gestel AM, van T Hof MA, van Rijswijk MH, van de 
Putte LB, van Riel PL. Remission in a prospective study of patients 
with rheumatoid arthritis. American Rheumatism Association pre-
liminary remission criteria in relation to the disease activity score. Br 
J Rheumatol 1996 Nov;35(11):1101-5.

8.	 Pinals RS, Masi AT, Larsen RA. Preliminary criteria for clinical remis-
sion in rheumatoid arthritis. Arthritis Rheum 1981 Oct;24(10):1308-
15.

9.	 Aletaha D, Smolen JS. The Simplified Disease Activity Index (SDAI) 
and Clinical Disease Activity Index (CDAI) to monitor patients in 
standard clinical care. Best Pract Res Clin Rheumatol 2007 
Aug;21(4):663-75.

10.	Pincus T, Bergman MJ, Yazici Y, Hines P, Raghupathi K, Maclean 
R. An index of only patient-reported outcome measures, routine 
assessment of patient index data 3 (RAPID3), in two abatacept 

clinical trials: similar results to disease activity score (DAS28) and 
other RAPID indices that include physician-reported measures. 
Rheumatology (Oxford) 2008 Mar;47(3):345-9. 

11.	Pincus T, Hines P, Bergman MJ, Yazici Y, Rosenblatt LC, MacLean 
R. Proposed severity and response criteria for Routine Assessment 
of Patient Index Data (RAPID3): results for categories of disease ac-
tivity and response criteria in abatacept clinical trials. J Rheumatol 
2011 Dec;38(12):2565-71.

12.	Pincus T, Furer V, Keystone E, Yazici Y, Bergman MJ, Luijtens K. 
RAPID3 (Routine Assessment of Patient Index Data 3) severity 
categories and response criteria: Similar results to DAS28 (Disease 
Activity Score) and CDAI (Clinical Disease Activity Index) in the 
RAPID 1 (Rheumatoid Arthritis Prevention of Structural Damage) 
clinical trial of certolizumab pegol. Arthritis Care Res (Hoboken) 
2011 Aug;63(8):1142-9.

13.	Felson DT, Smolen JS, Wells G, Zhang B, van Tuyl LH, Funovits J, 
et al. American College of Rheumatology/European League against 
Rheumatism provisional definition of remission in rheumatoid 
arthritis for clinical trials. Ann Rheum Dis 2011 Mar;70(3):404-13. 

14.	Shidara K, Nakajima A, Inoue E, Hoshi D, Sugimoto N, Seto Y, 
et al.  Continual Maintenance of Remission Defined by the ACR/
EULAR Criteria in Daily Practice Leads to Better Functional 
Outcomes in Patients with Rheumatoid Arthritis. J Rheumatol 2017 
Feb;44(2):147-53.

15.	Lillegraven S, Prince FHM, Shadick NA, Bykerk VP, Lu B, Frits ML, 
et al. Remission and radiographic outcome in rheumatoid arthritis: 
application of the 2011 ACR/EULAR remission criteria in an obser-
vational cohort. Ann Rheum Dis 2012;71:681-6. 

16.	Aletaha D, Funovits J, Breedveld FC, Sharp J, Segurado O, Smolen 
JS. Rheumatoid arthritis joint progression in sustained remission is 
determined by disease activity levels preceding the period of radi-
ographic assessment. Arthritis Rheum 2009 May;60(5):1242-9.

17.	Bugatti S, Sakellariou G, Luvaro T, Greco MI, Manzo A. Clinical, 
Imaging, and Pathological Suppression of Synovitis in Rheumatoid 
Arthritis: Is the Disease Curable? Front Med (Lausanne) 2018 May 
15;5:140. 

18.	Han J, Geng Y, Deng X, Zhang Z. Subclinical Synovitis Assessed 
by Ultrasound Predicts Flare and Progressive Bone Erosion in 
Rheumatoid Arthritis Patients with Clinical Remission: A Systematic 
Review and Metaanalysis. J Rheumatol 2016 Nov;43(11):2010-8. 

19.	Zufferey P, Scherer A, Nissen MJ, Ciurea A, Tamborrini G, Brulhart 
L, Blumhardt S, et al.; SONAR Group and the SCQM Foundation 
Can Ultrasound Be Used to Predict Loss of Remission in Patients 
with RA in a Real-life Setting? A Multicenter Cohort Study. J 
Rheumatol 2018 Jul;45(7):887-94. 

20.	Balsa A, de Miguel E, Castillo C, Peiteado D, Martín-Mola E. 
Superiority of SDAI over DAS-28 in assessment of remission in 
rheumatoid arthritis patients using power Doppler ultrasonography 
as a gold standard. Rheumatology (Oxford) 2010 Apr;49(4):683-
90. 

21.	Paulshus Sundlisæter N, Aga AB, Olsen IC, Hammer HB, Uhlig T, 
van der Heijde D, et al.; ARCTIC study group. Clinical and ultra-
sound remission after 6 months of treat-to-target therapy in early 
rheumatoid arthritis: associations to future good radiographic and 
physical outcomes. Ann Rheum Dis 2018 Oct;77(10):1421-5. 

22.	Ramírez J, Celis R, Usategui A, Ruiz-Esquide V, Faré R, Cuervo 
A, et al. Immunopathologic characterization of ultrasound-defined 
synovitis in rheumatoid arthritis patients in clinical remission. 
Arthritis Res Ther 2016 Mar 31;18:74. 

23.	Möller I, Loza E, Uson J, Acebes C, Andreu JL, Batlle E, et al. 
Recommendations for the use of ultrasound and magnetic reso-
nance in patients with rheumatoid arthritis. Reumatol Clin 2018 
Jan-Feb;14(1):9-19.

24.	Hammer HB, Kvien TK, Terslev L. Ultrasound of the hand is 
sufficient to detect subclinical inflammation in rheumatoid arthritis 
remission: a post hoc longitudinal study. Arthritis Res Ther 2017 
Oct 4;19(1):221. 

25.	Naredo E, Valor L, De la Torre I, Montoro M, Bello N, Martínez-Barrio 
J, et al. Predictive value of Doppler ultrasound-detected synovitis in 

REMISSION IN RA



MEDITERRANEAN JOURNAL 
OF RHEUMATOLOGY

31
4
2020

388

MEDITERRANEAN JOURNAL 
OF RHEUMATOLOGY

31
4
2020

relation to failed tapering of biologic therapy in patients with rheu-
matoid arthritis. Rheumatology (Oxford) 2015 Aug;54(8):1408-14. 

26.	Díaz-Torné C, Moragues C, Toniolo E, Geli C, Castellví I, Moya P, et 
al.  Impact of ultrasonography on treatment decision in rheumatoid 
arthritis: the IMPULSAR study. Rheumatol Int 2017 Jun;37(6):891-
6. 

27.	Marks JL, Holroyd CR, Dimitrov BD, Armstrong RD, Calogeras A, 
Cooper C, et al. Does combined clinical and ultrasound assess-
ment allow selection of individuals with rheumatoid arthritis for 
sustained reduction of anti-tumor necrosis factor therapy? Arthritis 
Care Res (Hoboken) 2015 May;67(6):746-53. 

28.	Haavardsholm EA, Aga A-B, Olsen IC, Lillegraven S, Hammer HB, 
Uhlig T, et al. Ultrasound in management of rheumatoid arthritis: 
ARCTIC randomised controlled strategy trial. BMJ. 2016 Aug 
16;i4205.

29.	Dale J, Stirling A, Zhang R, Purves D, Foley J, Sambrook M, et 
al. Targeting ultrasound remission in early rheumatoid arthritis: the 
results of the TaSER study, a randomised clinical trial. Ann Rheum 
Dis 2016 Jun;75(6):1043-50.

30.	Aga AB, Lie E, Uhlig T, Olsen IC, Wierød A, Kalstad S, et al. Time 
trends in disease activity, response and remission rates in rheuma-
toid arthritis during the past decade: results from the NOR-DMARD 
study 2000–2010. Ann Rheum Dis 2015;74:381-8. 

31.	Schett G, Emery P, Tanaka Y, Burmester G, Pisetsky DS, Naredo 
E, et al. Tapering biologic and conventional DMARD therapy in 
rheumatoid arthritis: current evidence and future directions. Ann 
Rheum Dis 2016 Aug;75(8):1428-37. 

32.	Lisbona MP, Solano A, Ares J, Almirall M, Salman-Monte TC, 
Maymó J. ACR/EULAR Definitions of Remission Are Associated 
with Lower Residual Inflammatory Activity Compared with DAS28 
Remission on Hand MRI in Rheumatoid Arthritis. J Rheumatol 
2016 Sep;43(9):1631-6.


