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Abstract
Objective

Tocilizumab (TCZ) is an effective treatment in patients with rheumatoid arthritis (RA) refractory to anti-tumour necrosis 
factor-α. However, only few studies in real life have evaluated the efficacy of TCZ in long-standing rheumatoid arthritis 

(LSRA). Our aim was to evaluate the efficacy and safety of tocilizumab in refractory LSRA.

Methods
Twenty-seven consecutive patients with refractory LSRA treated with at least one biologic agent were enrolled in 

a 19-month study in a single centre. Demographic [age, gender, disease duration, body mass index (BMI), previous 
therapies], clinical [total swollen and tender joints count (SJC-TJC) on 28, 44 and 68 joints, DAS28, Health Assessment 

Questionnaire (HAQ), infections, cardiovascular, renal, pulmonary and metabolic comorbidities], and serological 
[erythrocyte sedimentation rate (ESR), C-reactive protein (CRP), rheumatoid factor (RF), anti-cyclic citrullinated peptide 

(anti-CCP) antibodies] data were collected. Patients were evaluated at baseline, and after three and six months.

Results
Mean disease duration was 16.75±9.94 years. Seventeen out of 27 (62.9%) were RF positive and 13/27 (48.1%) were 

CCP positive. All of them experienced at least one previous biological agent (mean value 1.9±1.15; range 1–6). 
We observed a progressive reduction in all clinical and clinimetric features evaluated as well as a progressive reduction 

in steroids use. The EULAR response also improved. By analysing the RF positive subgroup we found that there is a 
better clinical response both at the 3rd and 6th month.

Conclusion
TCZ is an effective and safe treatment in refractory LSRA.
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Introduction
Tocilizumab (TCZ) is a fully human-
ised anti-interleukin-6 receptor mono-
clonal antibody licensed for the treat-
ment of rheumatoid arthritis (1), which 
is effective in patients with rheumatoid 
arthritis (RA), both as first-line treat-
ment (2-3) and after the failure of other 
biological drugs (refractory rheumatoid 
arthritis (4-8); a recent one-week sub-
study of a randomised controlled trial 
by Yazici et al. has also demonstrated 
its rapidity of action (9); however, only 
few studies in real life have evaluated 
the efficacy of TCZ in long-standing 
rheumatoid arthritis (LSRA) (10-12) 
In addition, TCZ has been shown to 
be effective not only in reducing joint 
inflammation, but also in decreasing 
cardiovascular risk in patient achiev-
ing clinical remission, as recently pub-
lished by Benucci et al. (13) Nowadays, 
an established definition of LSRA is 
still lacking: many works have recently 
been published on LSRA, and patients’ 
disease duration ranges from more than 
3 to 12 years (14-18) In our study we 
enrolled patients with LSRA and per-
sistent high disease activity, refractory 
to both conventional disease-modify-
ing anti-rheumatic drugs (DMARDs) 
and biological agents (tumour necro-
sis factor  alpha (TNF-α) antagonists, 
Rituximab, Abatacept, Anakinra). Fur-
thermore, it is important to consider 
the social and economic burden of RA 
which must be taken into account when 
estimating the overall impact on society 
(19). The objective of our study was to 
assess the response rate and safety of 
TCZ in refractory LSRA from a real 
life cohort of patients in a single centre.

Patients and methods
Twenty-seven consecutive patients 
refractory to both conventional dis-
ease-modifying anti-rheumatic drugs 
(DMARDs) and biological agents (tu-
mour necrosis factor alpha (TNF-α) 
antagonists, Rituximab, Abatacept, 
Anakinra) were enrolled in a 19-month 
period in a single centre in order to per-
form an observational study of real-life 
patients. All patients satisfied the 1987 
American College of Rhematololgy 
Criteria for Rheumatoid Arthritis (20).
Refractoriness was intended as a lack of 

adequate response to DMARDs and bi-
ologic agents, as described in published 
international guidelines on therapeutic 
approach in rheumatoid arthritis man-
agement (6-21).
Patients were considered on high dis-
ease activity when DAS28 was higher 
than 5.1, that is defined according to the 
ACR/EULAR core set measures (21, 
22-23).
Demographic [age, gender, disease du-
ration, body mass index (BMI), previ-
ous therapies], clinical [total swollen 
and tender joints count (SJC-TJC) on 
28, 44 and 68 joints, DAS28, Health 
Assessment Questionnaire (HAQ), EU-
LAR response, infections, cardiovas-
cular, renal, pulmonary and metabolic 
comorbidities], and serological [eryth-
rocyte sedimentation rate (ESR), C-re-
active protein (CRP), rheumatoid factor 
(RF),  anti-cyclic citrullinated peptide 
(anti-CCP) antibodies] data were col-
lected. Patients were evaluated at base-
line, and after three and six months.
All of the subjects gave written in-
formed consent and approval from the 
ethics committees of the institution in-
volved was obtained.

Statistical analysis
Statistical analysis was carried out us-
ing the Statistical Package for the So-
cial Sciences (SPSS) software version 
17.0 (SPSS Inc., Chicago, USA).
Chi-squared and Student’s t-test were 
used to perform all statistical analyses.
For all tests, p<0.05 was considered 
significant.

Results
Mean age at enrolment was 60.6±16.5 
and mean disease duration was 
16.75±9.94 years. Among them 4/27 
patients (14.8%) were male and 23/27 
(85.2%) were female. Seventeen out of 
the 27 patients (62.9%) were RF posi-
tive and 13/27 (48.1%) were CCP posi-
tive. Only two of them (7.40%) were 
current smokers. Mean value of BMI 
was 22.7±3.57. All of them experienced 
at least one previous biological agent 
(mean value 1.9±1.15; range 1–6). 
TCZ in combination with conventional 
DMARDs [Methotrexate - MTX, 16 
patients (80%) or Leflunomide - LEF 
(20%)] was prescribed in 20 out of 27 
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(74.1%), the remaining ones (7 out of 
27, 25.9%) were on TCZ monotherapy, 
due to previous adverse reactions/intol-
erance to conventional DMARDs.
All patients were screened at baseline 
for HIV, HCV, HBV and none of them 
was found positive.
Tuberculosis (TB) infection was also 
evaluated at baseline, none of the pa-
tients was positive for active infection 
or latent TB. (See Table Ia)
No significant new comorbidities 
were detected since TCZ was started 
among chronic ischaemic heart disease 
(CHD), congestive heart failure (CHF), 
dyslipidaemia, arterial hypertension, 
chronic obstructive pulmonary diseases 
(COPD), interstitial lung disease (ILD), 
chronic renal failure (CRF), diabetes 
mellitus, cerebrovascular diseases, de-
myelinating diseases and neoplasia; 7 
patients of our cohort had already been 
diagnosed as affected by osteoporosis 
and among them six had already expe-
rienced a pathologic bone fracture.
Only one of the patients previously ex-
perienced severe infections: it is worth-
noting that he was the only patient who 
had been already treated with six dif-
ferent biologic agents. (see Table Ib)
We observed a progressive and statis-
tical significant reduction in all clini-
cal and clinimetric features evaluated  
(DAS28, Health Assessment Question-
naire [HAQ], Global Health  [GH], 
Tender and Swollen Joint Count [TJC 
and SJC], erythrocyte sedimentation 
rate [ESR], C-reactive protein [CRP]; 
Table IIa ) as well as a progressive 
reduction in steroids use: prednisone 
using patients at baseline were 15 out 
of 27 (55.5%), 11 out of 26 (42.3%) 
at the 3rd month follow-up and 9 out 
of 26 (34.6%) at the 6th month follow-
up; furthermore, the mean daily pred-
nisone dose was reduced from 5.6±2.4 
mg per day at baseline to 2.78±4.78 mg 
per day at the 6th month (p=0.01). 
When comparing patients RF-positive 
(Table IIb) with RF-negative (Table 
IIc) we  found that RF-positive patients 
showed a better clinical and serological 
response; the remission was achieved 
at the 3rd month and maintained at 6th 
month evaluation. In RF-negative pa-
tients we observed a good serologi-
cal response but a less clear clinical          

response moreover we did not find any 
significant improvement between the 
3rd and 6th month follow-up.
We also compared all clinical and clini-
metric features between RF-positive 
and RF-negative patients at baseline, 
3rd month follow-up and 6th month fol-
low-up and we did not find any signifi-
cant differences at baseline or at the 3rd 
month follow-up (data not shown); at 
the 6th month follow-up we found great-
er improvement in RF-positive patients 
limited to HAQ values and tender joint 
count (RF-positive HAQ = 0.6±0.5,  RF-
negative HAQ = 1.3±1.1, p=0.03; RF-
positive TJC-28 = 1.9±2.3, RF-negative 

TJC-28 = 6.2±5.7,  p=0.01; RF-positive 
TJC-44 = 3.1±4.5, RF-negative TJC-44 
= 8.5±8.0,  p=0.03; RF-positive TJC-
68 = 3.1±4.5, RF-negative TJC-68 = 
8.5±8.0,  p=0.03).
The EULAR response also improved 
as shown in Figure 1: at baseline 21 
patients (77.8%) were on high disease 
activity (HDA), 5 (18.5%) on medium 
disease activity (MDA) and only one 
(3.70%) on low disease activity (LDA). 
No patients were on remission. At the 
3rd month 2 (7.40%) were on HDA, 8 
(29.6%) on MDA, 4 (14.8%) on LDA 
and 10 (37.0%) were in remission. At 
the 6th month, no patients were on HDA, 

Table Ia. Demographic features.

Demographic features	 Values
	 (percentages or mean values)

Female sex, % (n°)	 85.2 (23/27)
Age, years (mean ± SD)	 60.6 ± 16.5
Disease duration, years (mean ± SD)	 16.7 ± 9.9
RF positivity, % (n°)	 62.9 (17/27)
anti-CCP positivity, % (n°)	 48.1 (13/27)
BMI, kg/m² (mean ± SD)	 22.7 ± 3.57
Smoking habits, % (n°)	 7.4 (2/27)
Previous biologic agents, (mean ± SD; range)	 1.9 ± 1.1; 1-6
TCZ + DMARD, % (n°)	 74.1 (20/27)
TCZ + MTX, % (n°); TCZ + LEF, % (n°)	 80 (16/20); 20 (4/20)
TCZ monotherapy, % (n°)	 25.9 (7/27)
Chronic infections – HIV, HCV, HBV, latent TB	 0 pts

Table Ib. Baseline comorbidities.

Comorbidities	 no. of patients	 %	

Chronic ischaemic disease (CHD)	 1/27	 3.70	
Congestive heart failure (CHF)	 1/27	 3.70	
Dyslipidaemia	 8/27	 29.60	
		  Mean ± SD	 Units of 
			   measurement
	 Total cholesterol	 208.4 ± 34.0	 mg/dl
	 Triglycerides	 100.4 ± 48.8	 mg/dl
Arterial hypertension	 11/27	 40.7	
Chronic obstructive pulmonary	 3/27	 11.1 
   disease (COPD)		
Interstitial lung disease (ILD)	 2/27	 7.4	
Chronic renal failure (CRF)	 1/27	 3.70	
Diabetes mellitus (DM)	 4/27	 14.80	
Cerebrovascular diseases	 None		
Demyelinating diseases	 None		
Neoplasia	 None		
Osteoporosis	 7/27	 25.9	
	 Number of patients	 %	
Pathologic osteoporotic bone	 6/7	 85.7 
   fractures		
Previous severe infections	 1/27*	 3.7	

*It is worth noting that this was the only patient who had already been treated with six different bio-
logic agents.
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7 (25.9%) were on MDA, 5 (18.5%) on 
LDA and 11 (40.7%) were in remission.
No significant clinical and clinimetric 
differences were found when compar-
ing patients treated with TCZ mono-
therapy and patients treated with TCZ 
associated with DMARDs (data not 
shown).
At the 3rd month follow-up we did 
not find any variations in BMI values 
(22.8±3.69; p=0.090) as also at the 6th 
month follow-up (22.8±3.84; p=0.090). 
We also found a slight increase in per-

centages of dyslipidaemic patients from 
baseline (8 out 27, 29.6%) to the 3rd 
month follow-up (15 out of 27, 55.5%), 
while the percentage remained the 
same at the 6th month follow-up. Sta-
tistical analyses of mean values of total 
cholesterol and triglycerides showed 
a slight increase, although it did not 
reach statistical significance [total cho-
lesterol from baseline, to the 3rd and 
6th month follow-up (mean ± SD) was: 
208.4±34.0 at baseline, 225.9±38.5 at 
the 3rd month follow-up and 210.9±25.3 

at the 6th month follow-up (p=0.050 and 
0.083; triglycerides from baseline, to 
the 3rd and 6th month follow-up (mean 
± SD) were 100.4±48.8 at baseline, 
138.8±96.6 at the 3rd month follow-up 
and 117.7±75.6 (p=0.078 and 0.095)].
Prevalence of other comorbidities re-
mained unchanged (no increase in 
CHD, CHF, COPD, ILD, renal failure, 
arterial hypertension, diabetes and os-
teoporosis);  at the 6th month follow-up 
two patients experienced severe infec-
tions (herpes zoster and infected ulcer-
ated wound without osteomyelitis), one 
patient only a minor infection (urinary 
tract infection). It is worth noting that 
one of the two patients with severe 
infection had already experienced in-
fectious adverse events with previous 
biologic therapies; two of these patients 
were on monotherapy and did not use 
DMARDs.

Discussion
TCZ is an effective treatment in pa-
tients with rheumatoid arthritis (RA): 
studies performed on TCZ as a first-
line biologic treatment (2-3) demon-
strated its efficacy and its safety if 
started in early phase of disease and as 
a first-line drug. Due to its mechanism 
of action, which blocks inflammation 
mediators, it has been argued that TCZ 
might be effective also in patients with 
LSRA and among them also in patients 
with a previous history of treatments 
with biologic drugs  (4-8).
The results of our observational study 
were in accordance with data and hy-
potheses presented in previous works, 
showing high response to therapy both 
at three and at six months of follow-
up. Our study population showed high 
disease duration and almost all patients 
experienced many biological therapies 
before starting TCZ. Despite that, we 
observed a significant clinical response 
since the third month evaluation and 
a sustained efficacy till the end of the 
study.
As reported in previous works about 
differences in treatment responses be-
tween seronegative and seropositive 
patients for RF antibodies (24), we an-
alysed our patients comparing seropos-
itive with seronegative ones. Besides a 
good serological and clinical response 

Table IIa. Clinical and clinimetric features.

	 Baseline	 3rd month	 6th month	 p-value	 p-value	 p-value
	 (A)	 follow-up (B)	 follow-up (C)	 (A vs. B)	 (B vs. C)	 (A vs. C)

DAS 28	 5.8	±	1.1	 3.1	±	1.6	 2.5	±	1.1	 <0.005	 0.038	 <0.005
HAQ	 1.4	±	0.8	 1.0	±	0.8	 0.9	±	0.9	 0.018	 <0.005	 0.009
GH	 63.4	±	26.2	 40.4	±	27.9	 32.7	±	28.2	 0.002	 0.005	 0.001
TJC-28	 14.6	±	8.1	 6.7	±	7.8	 3.5	±	4.5	 0.038	 0.041	 <0.005
TJC-44	 16.6	±	9.2	 8.5	±	9.9	 5.5	±	6.7	 0.001	 0.01	 <0.005
TJC-68	 16.6	±	9.2	 8.5	±	9.9	 4.9	±	6.2	 0.001	 0.007	 <0.005
SJC-28	 6.0	±	4.6	 3.2	±	4.1	 1.9	±	2.4	 0.642	 0.018	 0.001
SJC-44	 6.6	±	5.8	 3.9	±	5.9	 2.3	±	3.1	 0.11	 0.01	 0.007
SJC-68	 6.6	±	5.8	 3.9	±	5.9	 2.0	±	3.1	 0.11	 0.074	 0.009
ESR (mm/h)	 39.0	±	24	 7.4	±	10.3	 8.0	±	15	 <0.005	 0.57	 <0.005
CRP (mg/dl)	 1.5	±	1.5	 0.005	±	0.06	 0.3	±	0.8	 <0.005	 0.72	 <0.005

Table IIb. Clinical and clinimetric features in RF-positive patients.

	 RF+ (n=17)	 RF+ (n=17)	 p-value	 RF+ (n=17)	 p-value
	 Baseline	 3rd month		  6th month 
		  follow-up 		  follow-up 
	
DAS 28	 5.8	±	1.2	 3.3	±	1.7	 <0.0005	 2.3	±	0.9	 0.02
HAQ	 1.3	±	0.7	 0.9	±	0.6	 0.04	 0.6	±	0.5	 0.06
GH	 65.2	±	24.3	 41.9	±	26.5	 0.006	 27.4	±	25.6	 0.06
TJC-28	 14.1	±	7.3	 6.8	±	8.5	 0.006	 1.9	±	2.3	 0.02
TJC-44	 17	±	9.3	 8.3	±	9.9	 0.006	 3.1	±	4.5	 0.03
TJC-68	 17	±	9.3	 8.3	±	9.9	 0.006	 3.1	±	4.5	 0.03
SJC-28	 6.2	±	4.5	 2.6	±	2.7	 0.005	 1.4	±	1.8	 0.07
SJC-44	 7	±	6.1	 3.3	±	4.7	 0.03	 1.5	±	1.9	 0.08
SJC-68	 7	±	6.1	 3.3	±	4.7	 0.03	 1.5	±	1.9	 0.08
ESR (mm/h)	 42.2	±	28.8	 9.4	±	12.6	 0.0001	 10.5	±	18.3	 0.58
CRP (mg/dl)	 1.3	±	1.2	 0.05	±	0.06	 0.0003	 0.2	±	0.8	 0.77

Table IIc. Clinical and clinimetric features in RF-negative patients.

	 RF- (n=10)	 RF- (n=10)	 p-value	 RF- (n=10)	 p-value
	 Baseline	 3rd month		  6th month
		  follow-up 		  follow-up 

DAS 28	 5.8	±	0.8	 2.9	±	1.5	 <0.0005	 2.9	±	1.3	 NS - 1
HAQ	 1.6	±	0.9	 1.2	±	1.1	 0.02	 1.3	±	1.1	 0.58
GH	 63.5	±	28.8	 38.1	±	31.5	 0.04	 43.3	±	31.1	 0.64
TJC-28	 13.7	±	9.5	 6.6	±	7.2	 0.04	 6.2	±	5.7	 0.45
TJC-44	 15.7	±	9.4	 8.7	±	10.3	 0.06	 8.5	±	8.0	 0.48
TJC-68	 15.7	±	9.4	 8.7	±	10.3	 0.06	 8.5	±	8.0	 0.48
SJC-28	 5.8	±	4.3	 4.1	±	5.7	 0.24	 2.7	±	2.9	 0.24
SJC-44	 6.2	±	4.6	 4.8	±	7.7	 0.32	 3.5	±	4.0	 0.32
SJC-68	 6.2	±	4.6	 4.8	±	7.7	 0.32	 3.5	±	4.0	 0.32
ESR (mm/h)	 31.1	±	10.4	 4.3	±	3.4	 0.0007	 4.3	±	7.3	 NS - 1
CRP (mg/dl)	 1.9	±	1.8	 0.05	±	0.05	 0.005	 0.3	±	0.7	 0.85
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in both groups (DAS 28), we found that 
seronegative patients have a worse out-
come. In particular, swollen and tender 
joint count did not reach significant im-
provement in RF-negative patients.
Obviously our study has some limita-
tions: first of all, the small sample of 
patients which could reduce the signifi-
cance of the results; likewise, the small 
sample of patients on TCZ monother-
apy might reduce significance of the 
subanalysis which compares patients in 
TCZ monotherapy and patients on com-
bination therapy (TCZ plus DMARDs).  
Our data suggest that TCZ is an ef-
fective drug for LSRA patients who 
have already been treated with other 
biological drugs before. RF positivity 
seems to be predictive of a rapid and 
sustained response.

References
  1.	ASH Z, EMERY P: The role of tocilizumab 

in the management of rheumatoid arthritis.     
Expert Opin Biol Ther 2012; 12: 1277-89.

  2.	SMOLEN JS, BEAULIEU A, RUBBERT-ROTH 
A et al.; OPTION Investigators: Effect of 
interleukin-6 receptor inhibition with tocili-
zumab in patients with  rheumatoid arthritis 
(OPTION study): a double-blind, placebo-
controlled, randomised trial. Lancet 2008; 
371: 987-97. 

  3.	MARTI L, SCHEINBERG M: Anti-interleukin 
6: first line in rheumatoid arthritis? Clin 
Rheumatol 2009; 28: 877-9.

  4.	EMERY P, KEYSTONE E, TONY HP et al.:  IL-6 
receptor inhibition with tocilizumab improves 
treatment outcomes in patients with rheuma-
toid arthritis refractory to anti-tumour necro-
sis factor biologicals: results from a 24-week 
multicentre randomised placebo-controlled 

trial. Ann Rheum Dis 2008; 67: 1516-23.
  5.	KANEKO A: Tocilizumab in rheumatoid ar-

thritis: efficacy, safety and its place in ther-
apy. Ther Adv Chronic Dis 2013; 4: 15-21. 

  6.	NAM JL, WINTHROP KL, van VOLLENHOVEN 
RF et al.: Current evidence for the manage-
ment of rheumatoid arthritis with biological 
disease-modifying antirheumatic drugs: a 
systematic literature review informing the 
EULAR recommendations for the manage-
ment of RA. Ann Rheum Dis 2010; 69: 976-
86.

  7.	KAWASAKI Y, HASHIMOTO T, OKANO T et 
al.: Shorter disease duration is important for 
tocilizumab to achieve Boolean remission. 
Mod Rheumatol 2013.  

  8.	SMOLEN JS, SCHOELS MM, NISHIMOTO N et 
al.: Consensus statement on blocking the ef-
fects of interleukin-6 and in particular by in-
terleukin-6 receptor inhibition in rheumatoid 
arthritis and other inflammatory conditions. 
Ann Rheum Dis 2013; 72: 482-92. 

  9.	YAZICI Y, CURTIS JR, INCE A et al.: Early    
effects of tocilizumab in the treatment of 
moderate to severe active rheumatoid arthri-
tis: a one-week sub-study of a randomised 
controlled trial (Rapid Onset and Systemic 
Efficacy [ROSE] Study). Clin Exp Rheuma-
tol 2013; 31: 358-64.

10.	EPIS O, FILIPPUCCI E, Delle SEDIE A, De 
MATTHAEIS A, BRUSCHI E: Clinical and ul-
trasound evaluation of the response to tocili-
zumab treatment in patients with rheumatoid 
arthritis: a case series. Rheumatol Int 2013 
Jan 26 [Epub ahead of print].

11.	SUZUKI T, HORIKOSHI M, SUGIHARA M et 
al.: Therapeutic efficacy of tocilizumab in 
patients with rheumatoid arthritis refrac-
tory to anti-tumor-necrosis-factor inhibitors: 
1 year follow-up with low-field extremity 
MRI. Mod Rheumatol 2012; 23: 782-7.

12.	WAKABAYASHI H, HASEGAWA M, NISHIOKA 
Y, MINAMI Y, NISHIOKA K, SUDO A: Clinical 
outcome in patients with rheumatoid arthritis 
switched to tocilizumab after etanercept or 
infliximab failure. Clin Rheumatol 2013; 32: 
253-9. 

13.	BENUCCI M, MANFREDI M, SAVIOLA G, 
SARZI-PUTTINI P, ATZENI F: Changes in 
atherosclerosis markers during tocilizumab 
treatment in rheumatoid arthritis: prelimi-
nary results. Clin Exp Rheumatol 2013; 31: 
322-3.

14.	HAN C, SMOLEN J, KAVANAUGH A et al.: 
Comparison of employability outcomes 
among patients with early or long-standing 
rheumatoid arthritis. Arthritis Care Res 
2008; 59: 510-4.

15.	YAZICI Y, MONIZ REED D, KLEM C, ROSEN-
BLATT L, WU G, KREMER JM: Greater re-
mission rates in patients withn early versus 
long-standing disease in biologic-naive rheu-
matoid arthritis patients treated with abata-
cept: a post hoc analysis of randomised clini-
cal trial data. Clin Exp Rheumatol 2011; 29: 
494-9.

16.	BRUNS A, NICAISE-ROLAND P, HAYEM G et 
al.: Prospective cohort study of effects of inf-
liximab on rheumatoid factor, anti-cyclic cit-
rullinated peptide antibodies and antinuclear 
antibodies in patients with long-standing 
rheumatoid arthritis. Joint Bone Spine 2009; 
76: 248-53.

17.	FREESTON JE, CONAGHAN PG, DASS S et al.: 
Does extremity-MRI improve erosion de-
tection in severely damaged joints? A study 
of long-standing rheumatoid arthritis using 
three imaging modalities. Ann Rheum Dis 
2007; 66: 1538-40.

18.	MITTENDORF T, DIETZ B, STERZ R et al.: 
Personal and economic burden of late-stage 
rheumatoid arthritis among patients treated 
with adalimumab: an evaluation from a pa-
tient’s perspective. Rheumatology 2008; 47: 
188-93. 

19.	FURNERI G, MANTOVANI LG, BELISARI A et 
al.: Systematic literature review on economic 
implications and pharmacoeconomic issues 
of rheumatoid arthritis. Clin Exp Rheumatol 
2012; 30 (Suppl. 73): S72-84.

20.	ARNETT FC, EDWORTHY SM, BLOCH DA et 
al.: The American Rheumatism Association 
1987 revised criteria for the classification of 
rheumatoid arthritis. Arthritis Rheum 1988; 
31: 315-24.

21.	SINGH JA, FURST DE, BHARAT A et al.: 2012 
Update of the 2008 American College of 
Rheumatology recommendations for the use 
of disease-modifying antirheumatic drugs 
and biologic agents in the treatment of rheu-
matoid arthritis. Arthritis Care Res 2012; 64: 
625-39.

22.	KARONITSCH T, ALETAHA D, BOERS M et 
al.: Methods of deriving EULAR/ACR rec-
ommendations on reporting disease activity 
in clinical trials of patients with rheumatoid 
arthritis. Ann Rheum Dis 2008; 67: 1365-73.

23.	FELSON D: Defining remission in rheumatoid 
arthritis. Ann Rheum Dis 2012; 71 (Suppl. 2): 
i86-8,

24.	MANEIRO RJ, SALGADO E, CARMONA L, 
GOMEZ-REINO JJ: Rheumatoid factor as 
predictor of response to abatacept, rituxi-
mab and tocilizumab in rheumatoid arthritis: 
Systematic review and meta-analysis. Semin 
Arthritis Rheum 2013; 43: 9-17.

Fig. 1. EULAR esponse.


