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Abbreviations: RA, Rheumatoid Arthritis; IL, Interleukin; 
DMARDs, Anti-Rheumatic Drugs; DAS, Disease Activity Score; 
PDUS, Power Doppler ultrasonography; CDAI, Clinical Disease 
Activity Index; CRP, C-reactive Protein; ESR, Erythrocyte 
Sedimentation Rate; VAS, Visual Analogic Scale; GC, Glucocorticoids; 
TCZ, Tocilizumab

Introduction
Rheumatoid Arthritis (RA) is a systemic chronic inflammatory 

disease associated with progressive joint damage, pain, fatigue, and 
disability, affecting approximately 1% of the population.1 Although 
the exact cause of RA is still unknown, insights into its pathogenesis 
have confirmed the role of pro-inflammatory cytokines in disease 
pathways, tumor necrosis factor alpha (TNFα) interleukin (IL)-1, and 
IL-6.2,3 Interleukin 6 is a pleiotropic cytokine that is over-expressed 
in synovial tissue in patients with RA, with raised concentrations in 
serum and synovial fluid. IL-6 affects the function of neutrophils, T 
cells, B cells, monocytes, and osteoclast-cells that are highly activated 
in RA and is the major inducer of the hepatic acute phase response. 
It is a key feature of RA correlated with disease activity and joint 
destruction. The effects of IL-6 are mediated by binding to the IL-6 

receptor (CD126, IL6Rαchain), which is expressed on cell surfaces 
and as a circulating soluble form.4

Tocilizumab (TCZ), a recombinant humanised monoclonal IgG1 
antihuman IL6 receptor antibody has been shown in previous clinical 
trials to improve the symptoms of RA and prevent progressive joint 
destruction among patients with moderate to severe RA refractory to 
conventional disease modifying anti-rheumatic drugs (DMARDs) 
when administered either as monotherapy or in combination with 
conventional DMARDs. Therefore the results of clinical studies 
suggest that TCZ is a safe and effective alternative for patients who 
fail to respond to anti-TNF therapy.4-8 The disease activity in RA 
is evaluated by DAS28 (Disease Activity Score), obtained by the 
examination of 28 tender and swollen joints, Global health analogic 
scale, and ESR or CRP.9 Therefore, evaluating clinical activity in RA 
patients receiving TCZ is difficult because it blocks IL-6 signalling 
and rapidly suppresses the serum levels of C-reactive protein (CRP) 
and erythrocyte sedimentation rate (ESR) which are components of 
the DAS-28. This could cause an incorrect corresponding between the 
clinical examination and the inflammatory index, underestimating the 
disease overview.
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Abstract

Objective: To evaluate the rapid response to Tocilizumab (TCZ) treatment in Rheumatoid 
Arthritis (RA) patients, not responded to a previous biologic therapy.

Methods: We enrolled 29 patients with mild/severe RA (24 women, 5 men) according to the 
American College Rheumatology 2010 Criteria, who were refractory to Disease Modifying 
Anti-Rheumatic Drugs (DMARDs), including TNFinhibitors, anti-CD20 and anti-CTL4. 
They were treated with TCZ 162 mg weekly, Methotrexate (MTX) 10-15mg weekly and 
low dose prednisone daily (5-7, 5mg). The patients underwent clinical, laboratory, and 
Power Doppler Ultrasonography (PDUS) evaluation at baseline, 1, 3, 6 months. Efficacy 
was evaluated based on disease activity and ultrasonographic manifestations of synovitis 
in the examinated joints.

Results: We observed a rapid, statistically significant improvement of both clinical 
and laboratoristic parameters. After the initial TCZ treatment, the mean DAS 28-ESR 
(Erythrocyte Sedimentation Rate) decreased from 6,41 at baseline to 2,33 (p<0.05), and 
the efficacy has been maintained during this period of TCZ treatment. TCZ treatment 
decreased the synovitis of affected joints, as measured by ultrasonography. The mean grade 
of synovitis activity decreased in all patients receiving TCZ treatment (Δ-6,80; p<0.05). 
Mean plasma concentrations of total cholesterol, HDL cholesterol and triglycerides raised 
minimal during the follow up period (Tot cholesterol Δ+18.50, HDL Δ +5.80, triglycerides 
Δ+25.10), but not statistically significant. Rapid and sustained improvements in the acute 
phase response markers as C Reactiv Protein (CRP) were seen (CRP: Δ-4,85 p<0.05; 
haemoglobin Δ1.40 p<0.05). There were greater and statistically significant improvements 
in physical function, as showed in HAQ-DI (Δ-0,155 p<0.05), SF-36 (ISF Δ+6,60 p<0.05 – 
ISM Δ+16,10 p<0.05) and FACIT fatigue (Δ-11 p<0.05) from baseline, with TCZ treatment.

Conclusion: Our study confirms the rapidity and effectivness of TCZ in treating 
inflammation in RA patients, both with clinical evaluation and with ultrasonography. PDUS 
allow a more accurate evaluation of treatment response and a more complete follow-up.

Keywords: Interleukin–6, Rheumatoid arthritis, Synovitis, Ultrasonography, Tocilizumab, 
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Over the past decade, musculoskeletal ultrasonography has been 
established as a new imaging modality for assessing RA-affected 
joints. Ultrasonography has been reported to be more sensitive 
and reliable than physical examination in the detection of synovial 
hypertrophy, effusion, and inflammatory activity.10,11 Power Doppler 
ultrasonography (PDUS) in particular detects synovial perfusion 
in the inflamed joints, and a decrease in composite power Doppler 
signal score in response to treatment, correlates significantly with 
DAS28 score and with CRP and ESR,10,12 PDUS is also a useful 
tool in monitoring patients under TNF antagonist therapy and to 
PDUS findings have a predictive value in radiographic outcomes.13,14 
TCZ seems to have rapidly positive effects on the pain and joints 
symptomatology, however this has not been demonstrated in literature 
yet.

The aim of our study has been in order to evaluate the response to 
TCZ treatment in RA patients, not responders to previous DMARDs, 
nor to anti-TNF, anti-CD20, and anti-CTLA4 therapy. We also 
evaluated laboratory parameters: lipidic pattern (total cholesterol, 
HDL cholesterol, and triglycerides), haemoglobin, disability, quality 
of life and ultrasonography analysing synovitis and PD signal.

Material and methods
This prospective monocentric study was conducted at the 

Rheumatology Unit of the Azienda Ospedaliero Universitaria of 
Turin, Italy. All patients signed an informed consent form before the 
inclusion in the study. The study protocol was approved by the Local 
Ethical Committee, and data collection and analysis were conducted 
in accordance with the Declaration of Helsinki.

29 patients with RA (24 women, 5 men) diagnosed according 
to the American College Rheumatology 2010 Criteria,15 who were 
refractory to DMARDs, including TNF inhibitors, anti-CD20 and 
anti-CTL4, were enrolled in the study. The mean age of RA patients 
was 48,7 years (SD ± 8,79). The mean disease duration was 5,9 years 
(SD ± 2,33) and the mean of Body Mass Index (BMI) was 23,6 (SD 
± 2,12). Substantial comorbidity was found in six patients; essential 
arterial hypertension in four patients, nephrolithiasis in two patients 
and osteoporosis secondary to long standing glucocorticoids (GC) 
therapy in two patients. They were treated with TCZ 162 mg weekly, 
MTX 10-15 mg weekly and low dose prednisone daily (5-7,5mg).

The patients underwent clinical (DAS28, CDAI, VAS Pain, HAQ, 
SF-36, FACIT fatigue) laboratory (ESR, CRP, Hg, TG, Chol TOT, 
Chol HDL), and PDUS evaluation at baseline, 1, 3, 6 months. At each 
visit, patients were evaluated clinically by the same physicians who 
assessed 28 joints (the bilateral glenohumeral, elbow, and wrist joints, 
metacarpophalangeal joints, proximal interphalangeal joints of the 
fingers, and knee joints) for tenderness and swelling. The VAS (100 
mm visual analog scale for patient’s general assessment) was rated 
individually for each patient. Efficacy was evaluated based on disease 
activity and ultrasonographic manifestations of synovitis in the 
examinated joints. The disease activity scores and measurements used 
were the Disease Activity Score 28, using erythrocyte sedimentation 
rate (DAS28-ESR), Clinical Disease Activity Index (CDAI), 
C-reactive protein (CRP), erythrocyte sedimentation rate (ESR) and 
visual analogic scale (VAS). High-frequency ultrasound and power 
Doppler imaging were performed with an Echographer Esaote® 
MyLab70. Of the 28 joints, 24 (excluding bilateral glenohumeral 
and elbow joints were assessed by PDUS and were scanned by high-
frequency ultrasound linear array transducers (6-18 MHz).

The images were evaluated for synovial inflammation in the 
transverse plane and were semi quantitatively assigned a synovitis 

activity score of grade 0 to grade 3 by a single physician. PDUS was 
performed by two well-trained rheumatologists: one scanned target 
joints to obtain images, and both agreed on the assessment of the PD 
score. The joints were scanned longitudinally and transversally from 
the dorsal view. PD imaging was performed by selecting a region 
of interest that included the bony margins and synovial site.16,17 PD 
signals in each joint were graded on a semi quantitative scale of 0-3 
according to OMERACT Criteria (0: absent, no synovial flow: 1: 
mild, single vessel signal or isolated signals; 2: moderate, confluent 
signals in less than half of the synovial area; 3: marked, signals in 
more than half of the synovial area), corresponding to the maximum 
score obtained from the synovial sites evaluated in each joint.10 Total 
PD score was calculated as the sum of individual scores for each joint 
at each examination.

For calculating intra observer reliability, ultrasound investigators 
scored the PD signals of 50 images randomly selected from stored 
images and then evaluated again the same selected images arranged in 
a different order after an interval.

CDAI (Clincal Disease Activity Index): this index uses 28 joint 
counts, a 28 swollen joint count and a 28 tender joint count but 
acute phase reactants are not integrated. All of these indices (CDAI, 
DAS28) include a patient self-report measure. In CDAI is defined as 
“patient global assessment of disease activity” (PGA) that includes 
several aspects of health outcomes – that is, also those not or not 
directly related to disease activity. CDAI include the “evaluator global 
assessment of disease activity” in addition to the PGA. While the PGA 
is a subjective measure, the evaluator global integrates subjective and 
objective measures that are obtained and available to the evaluator.18

The Health Assessment Questionnaire-Disability Index (HAQ-DI) 
was used for assessment of physical function. HAQ-DI assesses the 
ability to do daily activities by use of 20 questions in eight domains; 
the final HAQ score is the mean of the highest scores across the eight 
domains and ranges from 0 to 3, with higher levels reflecting greater 
disability.19

SF-36 consists of 36 items and eight scales, from which two 
summary scores can be extracted: the physical component and the 
mental components scores. The scores range from 0 to 100 (higher 
scores indicating better health).20 The FACIT-Fatigue scale ranges 
from 0 to 52 and has been validated in the general population, patients 
with cancer,21 and patients with RA;22 higher scores represent less 
fatigue.

Medical Outcomes Study 36-Item Short Form General Health 
Survey (SF-36), completed at baseline and weeks 24 and Functional 
Assessment of Chronic Illness Therapy (FACIT)-Fatigue assessment, 
done at baseline and every 4-12-24 weeks, were used to assess 
health-related quality of life. The aim of this study is to evaluate 
both clinically, serologically and with ultrasonography the response 
to treatment with Tocilizumab in patients with RA refractory to 
DMARDS and other previous biological treatment.

Statistical analysis
The data are reported as mean ± SD. The paired t-test and Mann-

Whitney test were used to test for differences. Correlations between 
each of the clinical, laboratory, and ultrasound parameters were 
obtained by Pearson’s correlation coefficient. P values less than 
0,05 were considered to be statistically significant. Intra observer 
reliability for the PD score of each joint was estimated by calculating 
the intra class correlation coefficient (ICC). SPSS® version 17.0 and 
Microsoft® Office Excel 2007 were used for all analyses.
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Results
We observed a rapid, statistic significant improvement 

of both clinical and laboratoristic parameters. 
All patients were on treatment with low-medium dose of Corticosteroids 
(Prednisone- equivalent 5-7.5 mg/day) and Methotrexate (MTX) 
10-15 mg/week until the end of the study. After the TCZ treatment, 
the mean DAS28-ESR decreased from 6.41 at baseline to 2.33 (p 
0.001), and the efficacy has been maintained during this period of 
TCZ treatment. A more detailed analysis of the changes in individual 
patients following reinstitution of TCZ treatment is shown in 
Fig.1 and 2. The mean grade of synovitis of affected joints activity 
decreased in all patients receiving TCZ treatment (Δ-6.80 p<0.05). 
DAS28 decreased rapidly with TCZ therapy (Δ-3,10 p 0.001). 
 
Rapid and sustained improvements in the acute phase response 
markers as CRP, as well as in haemoglobin, were seen Table 1. Mean 
CRP concentrations normalised from week 4 of treatment with TCZ 
in 7 patients (70%) and remained below the upper limit of normal 
until the end of the study Table 2. (Table 1: CRP Δ-4.85 p 0.001; Hg 
Δ 1.40 p 0.046).

Mean plasma concentrations of total cholesterol, HDL cholesterol 
and triglycerides raised minimal during the follow up period (Table 
1: Tot Chol Δ+18.50 p 0.165, HDL Chol Δ +5.80 p 0.645, Tg 
Δ+25.10 p 0.977). Although transient or recurrent increase in alanine 
aminotransferase (ALT) and/or aspartate aminotransferase (AST) 
above the upper limit of normal (ULN; 55 U/l) were common as 
patients were also receiving MTX, no patients developed evidence of 
methotrexate hepatotoxicity. No patient had both a greater than three 
times ULN increase in ALT and AST and a clinically relevant increase 
in total bilirubin and there were no cases of hepatitis or clinically 
significant hepatic dysfunction.

The self patient reported outcome indicated that the strongest 
effects had already appeared within the first 4 weeks of treatment in 
pain, morning stiffness and fatigue. There were greater improvements 
in physical function, as showed in HAQ-DI (Δ-0.155 p 0.051), in 
physical functioning and vitality as well as social functioning and 
mental health in SF-36 (Physical Score Index PSI Δ+6.60 – Mental 
Score Index MSI Δ+16.10) and FACIT fatigue (Δ-11 p 0.034) from 
baseline, with TCZ treatment (Tables 1-3). Fatigue in particular – 
a major debilitating factor in RA – was significantly reduced from 
baseline after TCZ therapy (Table 1 & Figure 8).

Although some patients have been previously treated with other 
Biologic Drugs at least two years, our data evidenced the rapid 
positivity response and good efficacy of Tocilizumab after 3 months, 
confirmed after 6 (Figure 1-3).

Figure 1 Baseline and Follow up of Visual Analogic Scale and Global Health.

Figure 2 Baseline and Follow up Data of Disease Activity Score (DAS28).

Figure 3 Baseline and Follow up Data of Clinical Activity Index (CDAI).

Figure 4 Baseline and Follow up of Power Doppler.

During the study, there were no reported cardiovascular events. 
No cases of tuberculosis or infections occurred during the study period. 
All patients completed the study without any severe adverse effects.

Intra observer reliability

The intra observer ICC for PD signals of each joint was 0.99 (95% 
confidence interval [95% CI] 0.98-0.99).

Discussion
In according to TAMARA Study,5 our study suggest that TCZ lead 

to a rapid improvement of clinical, laboratoristic and instrumental 
parameters in a patients cohort already treated with other previous 
DMARDs and other previous biological drugs, underling that this 
pathology is most likely characterized by many different pathogenic 
mechanisms. It’s important to stress that an early treatment with a 
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consequent early improvement in disease activity, lead the patient to 
a more stable and enduring control, as shown by other studies,8,17,22 

obtaining a better result also for radiological damage progression. 
However, the ultrasound images taken before TCZ treatment was 
reinstituted showed clear signs of moderate to severe synovitis. After 
treatment with TCZ, most of these signs had disappeared, and those 
that remained were limited to few spots (Figure 4).

Cardiovascular risk and lipidic pattern

Low haemoglobin concentrations are indicative of severe chronic 
inflammation and are reported in 30-40% of patients with RA,3 

therefore in clinical practice an increase of serum Haemoglobin, as 
shown in the population of this study, is considered to be a marker of 
reduction of the systemic inflammatory process.

Figure 5 Baseline and Follow up of Lipids Pattern.

Tot Chol: Total Cholesterol; HDL Chol: High Density Lipoprotein 
Cholesterol; TG: Triglycerides

Since patients with active RA have higher levels of thrombogenic 
and inflammatory factors, greater oxidative stress, vascular 
dysfunction and blood pressure, the reduced cardiovascular (CV) risk 
associated with the use of biological therapy, as TNF inhibitors, is well-
known.24,25 Today there are few significant data on CV risk associated 
with TCZ. Patients with active RA consistently demonstrate reduced 
HDL-Cholesterol levels and higher Lp(a), and often a higher total 
cholesterol: HDL cholesterol ratio,26 suggesting a greater and more 
consistent reduction in HDL-cholesterol. However, some studies also 
report lower total and LDL-cholesterol levels in RA.27-29

Reduced HDL-cholesterol and elevated Lp(a) correlate with 
elevated serum CRP levels and thus inflammatory activity in RA.30 

Interestingly, inflammatory activation may also drive lower total 
and LDL-cholesterol levels in RA.29-30 Similarly to other chronic 
inflammatory clinical conditions, also in RA, HDL cholesterol and 
total cholesterol levels are often reduced; these changes are frequently 
in line with inflammatory marker elevations. In humans several 
inflammatory reactive cytokines are known to reduce both HDL 
cholesterol and LDL cholesterol levels; activation of the reticulo 
endothelial system is likely associated with such changes, but other 
mechanisms may be involved.29,31,32

Consequently, inflammation reduction after pharmacological 
treatments (DMARDs, biologic therapy) may increase lipid levels 
(not only HDL, but also total and LDL cholesterol). Therefore, 
changes in lipid profiles, particularly the elevation in cholesterol 
and triglycerides levels that occur with treatments for severe 
inflammation, may not represent increased cardiovascular risk as in 

the usual understanding of lipid-level elevations in individuals without 
significant inflammation.33-35 Rather, such changes in lipid levels, in 
part or largely, may represent a predictable response to attenuation of 
inflammation. Finally, in clinical practice, the current advice on the 
use of lipid profiles in any patient with RA is33 to measure both total 
cholesterol and HDL cholesterol and to use the total cholesterol: HDL 
cholesterol ratio in conjunction with other established risk factors for 
the calculation of absolute CV risk, and27 to treat accordingly when 
the absolute CV risk is high.29

Interestingly, increases from lower than normal base line lipid 
concentrations have been observed with other efficacious therapies 
including TNF inhibitors.34,35 Some studies, based on reduction 
of inflammatory response in RA, have shown decreased rates of 
cardiovascular events, despite the increase in lipid concentration.36,37

Increase in total and low-density lipoprotein cholesterol levels in 
this study were low previous reports22,38,39 and were associated with 
marked decreases in CRP.40,41 Considering the recognised higher 
incidence of cardiovascular mortality in RA patients,30,34,42 traditional 
risk factors for cardiovascular disease, including dyslipidemia, are not 
necessarily predictive of events for patients with RA.43

Disability and quality of life

Few studies reported the impact of biotherapies on fatigue. The 
effect of biotherapies on fatigue in RA is poor.44 Data from recent trials 
of biological agents demonstrate that these agents can reverse disease-
related decrements in productivity and limitations in participation 
in family, social and leisure activities in patients with active RA. 
Furthermore, as reflected by the HAQ (Table 1 & Figure 6) and SF-36 
(Table 2,3 & Figure 7), the quality of life also improved (Figure 6 & 
7). Our study has some limitations: patient’s heterogeneity like the 
duration of disease, differences in previously therapy and the lack of 
a control group.

Table 1 Baseline and Follow up data

Parameters Baseline
After 1 
Month

After 3 
Months

After 6 Months P Value

DAS 28 6,41 ± 0,79 5,12 ± 0,69 4,35 ± 0,72 3,33 ± 0,58 0,001

CDAI 29,90 ± 6,45 21,00 ±  6,45 15,2 ± 5,92 10,5 ± 4,30 0,032

VAS Dolore 8,00 ± 0,41 5,95 ± 0,55 4,80 ± 0,59 3,85 ± 0,67 0,002

GH 70 ± 6,24 63,00 ± 4,22 57,50 ± 3,53 48,5 ± 4,12 0,044

CRP 6,78 ± 2,83 3,23 ± 1,14 1,82 ± 0,76 1,93 ± 0,64 0,001

HAQ 0,94 ± 0,15 0,89 ± 0,12 0,82 ± 0,13 0,78 ±  0,11 0,051

FACIT 26,8 ± 2,66 22,5 ± 2,12 18,9 ± 2,23 15,8 ± 3,33 0,034

PD 10,9 ± 1,37 8,4 ± 1,26 6 ± 1,15 4,1 ± 0,87 0,011

Hg 13,36 ± 0,83 13,93 ± 0,50 14,3 ± 0,45 14,76 ± 0,48 0,046

Tot Chol 192,9 ± 14,15 207,3 ± 15,83 208,7 ± 14,82 211,4 ± 12,83 0,165

HDL Chol 54,1 ± 9,82 58,1 ± 9,12 59,1 ± 9,30 59,9 ± 7,44 0,645

TG 111 ± 42,15 207,3 ± 38,45 127,1 ± 32,93 136,5 ± 30,14 0,977

DAS28: Disease Activity Score; CDAI: Clinical Disease Activity Index; VAS: 
Visual Analogic Scale Pain; GH: Global Health; HAQ: Health Assessment 
Questionnaire; FACIT; PD: Power Doppler;, Hg: Haemoglobin; otal Cholesterol; 
HDL Cholesterol; TG triglycerides

Table 2 Baseline and Follow up Data of Short Form General Health Survey

SF-36 Overall Data
PSI 0 MSI 0 PSI 6 MSI 6 Δ PSI Δ MSI

Mean 33,10 33,50 39,70 46,60 6,60 13,10
St Dev 3,93 3,95 3,65 3,95 3,78 4,79

PSI: Physical Score Index; MSI: Mental Score Index
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Efficacy and rapid response of tocilizumab in rheumatoid arthritis patients not responder to previous 
biologic therapy

5
Copyright:

©2017 Parisi et al.

Citation: Parisi S, Priora M, Scarati M, et al. Efficacy and rapid response of tocilizumab in rheumatoid arthritis patients not responder to previous biologic 
therapy. MOJ Orthop Rheumatol. 2017;8(3):11‒12. DOI: 10.15406/mojor.2017.08.00317

Table 3 Baseline and Follow up Data of Short Form General Health Survey

SF-36 Bias From The Italian Population
PSI DS 0 MSI DS 0 PSI DS 6 MSI DS 6 Δ PSI DS Δ MSI DS

Mean -1,69 -1,65 -1,03 -0,34 0,66 1,31
St Dev 0,39 0,40 0,37 0,39 0,38 0,48

PSI: Physical Score Index; MSI: Mental Score Index

Figure 6 Baseline and Follow up of Health Assessment Questionnaire (HAQ).

Figure 7 Baseline and Follow up of Short Form General Health Survey (SF-
36).

PSI: Physical Synthetic Index; MSI: Mental Synthetic Index

Figure 8 Baseline and follow up of FACIT-Fatigue.

Conclusion
Our study confirms the rapid response and the effectivness of TCZ 

to treating inflammation in RA patients, both with clinical, serological 
and ultrasound evaluation. Therefore, PDUS allow a more accurate 
evaluation of treatment response and a more complete follow-up, 
especially because is more precise and objective than clinimetric 
index in joint damage prediction.
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