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Abstract 
 
Objective. To assess the efficacy of IFN-β in combination with methotrexate on 
clinical and radiological parameters in patients with active rheumatoid arthritis (RA). 
 
Methods. Two hundred nine patients with active RA, who were receiving 
methotrexate for at least 6 months, with a stable dose for 4 weeks before study entry 
were randomized in a double-blind fashion to receive: placebo (0.05ml or 0.5 ml), 2.2 
µg (0.05 ml) or 44 µg (0.5 ml) of IFN-β administered in subcutaneous injections 3 
times weekly for the duration of 24 weeks. The primary efficacy measure was a 
change in radiological scores at week 24. The secondary endpoint was defined as 
the proportion of patients who met the American College of Rheumatology (ACR) 
20% improvement criteria at the end of the study. In addition, synovial biopsy 
specimens were obtained before and after treatment from a subset of patients. 
Immunohistochemistry was used to detect the presence of inflammatory cells and the 
results were measured by digital image analysis. Furthermore, levels of collagen 
crosslinks in urine were measured at different time points throughout the study. 
 
Results. Analysis of changes in radiological scores and clinical parameters revealed 
no changes in the groups that received IFN-β or the placebo group, and no difference 
between groups. Microscopic analysis of synovial tissue showed no significant 
change in the scores for infiltration by inflammatory cells after IFN-β treatment. In 
addition, urinary levels of collagen crosslinks were unchanged between the treatment 
groups. 
 
Conclusion. At the doses tested, treatment with IFN-β 3 times weekly given in 
combination with methotrexate did not induce a clinical or radiological effect in RA 
patients.  
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Introduction 
 
Rheumatoid arthritis (RA) is a chronic inflammatory disease affecting synovial tissue 
in multiple joints, which leads in most patients to bone destruction and severe 
morbidity and disability. Studies have shown the need for early diagnosis and early 
aggressive treatment to help prevent irreversible joint damage (1-3). The prevention 
of cartilage and bone erosions is an important therapeutic challenge in the treatment 
of RA. At present, various disease modifying anti-rheumatic drugs (DMARDs) are 
used to control arthritis activity (4). However, DMARDs have only a moderate 
effectiveness and not all patients tolerate these drugs. Therapeutic possibilities have 
improved with the introduction of agents that block tumor necrosis factor α (TNF-α), 
although not all patients are responsive to these drugs (5;6). This motivates the 
search for additional effective therapies that can reduce inflammation as well as limit 
bone destruction. 

 
Several studies have demonstrated beneficial effects of interferon beta (IFN-β) 

on clinical and MRI measures in relapsing-remitting multiple sclerosis (MS) (7-9). The 
effects of IFN-β on the cytokine profile and cell trafficking in patients and models of 
MS  have stimulated studies on its potential for treatment of patients with RA, which 
is also considered to be an immune-mediated disease. Immunological functions of 
IFN-β include inhibition of TNF-α and IL-1β secretion, and enhancement of IL-10 and 
IL-1RA production (10-13) Conceivably, concurrent targeting of TNF-α, IL-1β, and 
other proinflammatory cytokines by use of a counterregulatory cytokine, such as IFN-
β, might be effective in suppressing arthritis activity. Indeed, several studies in 
collagen-induced arthritis (CIA) animal models have revealed a marked beneficial 
effect of IFN-β therapy. A small study performed in four rhesus monkeys with CIA 
demonstrated clinical improvement and decreased serum levels of C-reactive protein 
(CRP) after 7 days of daily IFN-β treatment (14). Furthermore, constitutive expression 
of IFN-β by gene therapy resulted in reduced paw swelling and histologic 
improvement in CIA mice (15), and CIA mice treated with daily injections of murine 
IFN-β showed a significant reduction of inflammation and an inhibition of the 
development of bone erosions (16). The favorable effects on CIA in animal models 
and the well-known safety profile of IFN-β therapy in humans motivated us to conduct 
an open-label phase I study in 12 patients with active RA (14). Patients were treated 
with IFN-β subcutaneously 3 times weekly for the duration of 3 months with one of 3 
different dosages of fibroblast-derived natural IFN-β ( 22 µg, 44 µg and 66 µg) 
(Frone®, Serono International). The treatment was generally well tolerated and there 
was, on average, a significant improvement in clinical outcome measurements.  

 
The present double-blind, randomised, placebo controlled phase II study with 

IFN-β-1a (Serono International) therapy in RA patients with active disease despite 
methotrexate treatment, was undertaken to determine whether IFN-β-1a is effective 
in reducing radiological damage and arthritis activity.  
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Methods 
 
Patients 
 
Patients over 18 years of age with a diagnosis of  RA according to the American  
College of Rheumatology (ACR) criteria (17), were eligible for inclusion if the duration 
of their active RA was greater than 6 months and less than 8 years. Patients were 
also required to have at least 8 swollen joints, and to fulfil at least 3 of the following 
criteria: at least 8 tender joints, physician’s global assessment of disease activity 
between 2 and 4 on a 5 point scale, patient’s global assessment of disease activity 
between 2 and  4 on a 5 point scale, or serum levels of C-reactive protein (CRP) 
greater than 15 mg/dL.  

 
Patients were required to have used methotrexate for ≥ 6 months following a 

stable regimen (≥ 7.5mg/week) for ≥ 4 weeks prior to study entry. Patients who 
received oral corticosteroids (< 10 mg/day) or non-steroidal anti-inflammatory drugs 
(NSAIDs) were required to remain on a stable dose for ≥ 4 weeks prior to enrolment. 
Patients were required to have an adequate bone marrow reserve, liver function and 
renal function: haemoglobin ≥ 5.5 mmol/L, white blood cell count  ≥ 3.5 x 10P

9
P/L, 

platelets ≥ 100 x 10P

9
P/L, serum bilirubin, aspartate aminotransferase, alanine 

aminotransferase and alkaline phosphatase concentration ≤1.5 times the upper limit 
of normal values, and serum creatinine ≤ 150 µmol/L.  

 
Women who were pregnant or lactating were excluded from the study, as were 

patients who had received biologicals or cyclosporin within the previous 6 months, 
used a DMARD other than methotrexate  within 28 days, or leflunomide within 8 
weeks of enrolment. All study participants were hospital outpatients at time of 
enrolment but were excluded if wheelchair bound or bed-ridden, had major surgery or 
joint replacement planned, had a history of cancer in the preceding 5 years, or had a 
positive test for anti-dsDNA antibodies. Patients were excluded if clinically significant 
serious abnormalities were apparent on electrocardiography or chest X-ray; if they 
had had an active severe infection or an opportunistic infection in the 3 months 
preceding study entry; had a history of allergy to paracetamol or human serum 
albumin or a history of alcohol abuse.  
 
Study Protocol 
 
Patients were randomized to one of 4 treatment groups: 2.2 µg (0.05 ml) IFN-β-1a, 
44 µg (0.5 ml) IFN-β-1a, placebo (0.05 ml) or placebo (0.5 ml). All treatments were 
administered by subcutaneous injections 3 times weekly for 24 weeks. Patients 
remained on a stable dose of methotrexate. Both the patients and the assessors 
were blinded to the treatment administered. As IFN-β side effects are easily 
recognized, physicians responsible for general patient management, including safety 
assessments, were different from those responsible for efficacy assessments. 
Patients gave written informed consent before entering the study and the study 
protocol was approved by the local Medical Ethics Committee at each of the 
participating sites.  
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Safety and efficacy analyses 
 
The primary efficacy measure was defined as the change from baseline radiological 
score at 24 weeks of treatment, based on the presumed mechanism of action of IFN-
β on osteoclasts (15;16;18) and in line with previous observations showing that  even 
modestly effective treatments may have a demonstrable protective effect on 
radiological joint damage after only 24 weeks of treatment (19-20). Anteroposterior 
radiographs of the hands and feet were scored using the Van der Heijde modified 
Sharp score (21) by two independent, blinded observers. Erosions in feet were 
scored from 1 to 10, erosions in hands were scored from 1 to 5, and joint space 
narrowing was scored from 1 to 4. Scores were combined from hand and feet 
radiographs to provide a total score ranging from 0 to 448, with joint-space narrowing 
scores ranging from 0-168 and erosion scores ranging from 0–280, with a maximum 
of 160 for the hands and a maximum of 120 for the feet. The change of Van der 
Heijde X-ray scores was calculated by the differences between the scores at the end 
of treatment and the scores on the baseline radiographs.  

 
Secondary efficacy endpoints were defined as a 20% improvement in the ACR 

criteria (ACR20) and a decrease in C-reactive protein (CRP) levels. Clinical 
assessment for disease activity was repeated at baseline, day 15, day 29 and then 
every 4 weeks until week 28. This included a 68-joint count for joint swelling and 
tenderness; physician’s and patient’s assessment of disease activity on a scale from 
0 (asymptomatic) to 5 (severe symptoms); assessment of pain by visual analogue 
scale (VAS) from 0 (no pain) to 10 (severe pain); quality of life (health assessment 
questionnaire, HAQ) from 1 (no disability) to 3 (severe disability); erythrocyte 
sedimentation rate (ESR), and CRP measurement. In addition, rheumatoid factor, 
antibodies against cyclic citrullinated peptide (CCP) (22) and anti-IFN-β antibodies 
were measured by ELISA at screening, week 12 and week 24.  

 
Safety assessments were completed at every visit by an independent 

observer, and included an interview, examination of vital signs, inspection of injection 
sites and evaluation of current laboratory data. Use of concomitant medication was 
recorded throughout the study.  
 
Arthroscopy 
 
Some patients underwent arthroscopy of an inflamed knee joint under local 
anesthesia at baseline and at week 24. Patients gave separate written informed 
consent for this procedure. Arthroscopies, tissue sampling and storage were 
performed as described previously in detail (23). All tissue samples were sent to the 
AMC, Amsterdam, The Netherlands for immunohistochemical staining and digital  
image analysis. 
 
Immunohistochemical analysis 
 
Serial sections were stained with the following monoclonal antibodies (mAbs): anti-
CD68 (EBM11, Dako, Glostrup, Denmark), anti-CD55 (Clone-67, Serotec, Oxford, 
UK) and anti-CD3 (SK7, Becton-Dickinson, San Jose, CA). Sections with non-
assessable tissue, defined by the absence of an intimal lining layer, were omitted 
before analysis. For control sections, the primary antibodies were omitted or 
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irrelevant isotype-matched mouse antibodies were applied. Staining was performed 
according to a 3-step immunoperoxidase method as previously described (24). 
 
Digital image analysis 
 
The slides were evaluated by digital image analysis. All sections were coded and 
analysed in a random order by an independent observer who was blinded for the 
clinical data as described previously (25). 
 
Urinary analysis of hydroxypyridinium collagen crosslinks   
 
The occurrence of the collagen hydroxypyridinium crosslinks pyridinoline and 
deoxypyridinoline in urine is an indication of the breakdown of mature collagen. It has 
recently been shown that the total of pyridinium crosslinks excreted correlates with 
disease activity in RA patients (26). The urinary excretion of pyridinoline (released 
primarily from collagens type I and II of bone and cartilage) and deoxypyridinoline 
(released primarily from collagens type I and II of bone and dentin) was measured at 
baseline, week 12 and week 24. Urinary crosslink levels were investigated using a 
gradient ion-paired reversed-phase HPLC method (26).  
 
Statistical analysis 
 
The primary “Efficacy Data Set” was defined as all randomised patients for whom 
there were 2 sets of evaluable hand and feet X-rays (one set for baseline and one set 
for Week 24, patients who withdrew from study between Week 12 and Week 24 had 
X-rays as soon as possible after the last injection of study drug) and who were not 
major protocol violators. The ITT population comprised 208 patients who received at 
least one dose of study drug. For statistical analysis, the 2 placebo groups were 
combined and compared to the groups on IFN-β-1a. The results before and after 
treatment were compared by the paired t test. The following non-parametric tests 
were use: the Kruskal-Wallis test for several group means (comparing clinical 
assessment and histological scores in more than 2 treatment groups), followed by 
the Mann-Whitney U test for comparison of 2 groups. For  ACR20 response, non-
completers of the study were considered as non-responders. 
 
Results 
 
Patient characteristics and disposition 
 
A total of 209 patients were recruited from 30 centres in 10 countries during an 8- 
month period. Their baseline characteristics are summarised in Table 1.The mean 
age of the 161 (77%) women and 47 (23%) men was 53 ± 11.9 years. The median 
duration of disease was 3.6 years (range 0.5 to 12.5 years); 140 (67%) patients were 
rheumatoid factor positive and 117 (56%) had antibodies against CCP. All patients 
had active disease at study entry: 165 (79%) patients were in functional class I or II, 
40 (19%) in functional class III and 3 (1%) in class IV. There were no statistically 
significant differences between the treatment groups with regard to dose or duration 
of methotrexate.  
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All 209 patients were randomised and 208 received treatment (ITT 
population). Disposition of the patients across the study groups is shown in Figure 1.  

 
Safety and tolerability 
 
Injection site reactions were the most commonly reported adverse events (AE) during 
the study and affected a higher proportion of patients on active treatment compared 
with the placebo groups. Similarly, general disorders including flu-like symptoms, 
headache, and increased ESR occurred at a higher frequency in the active treatment 
groups than in patients receiving placebo (Table 2). Aggravated RA and elevated 
CRP, were reported in a substantial number of patients in each treatment group and 
there was a comparable incidence of respiratory system disorders and 
gastro-intestinal disorders in all treatment groups.  A marginally higher occurrence of 
elevated liver enzyme levels appeared to be associated with administration of 
IFN beta-1a 44µg. All events were of a mild or moderate nature and severity was 
comparable between active and control groups: 10 patients in the IFN-β 44 µg group 
developed elevated liver enzymes that were of mild severity and 6 developed 
moderate severity; in the IFN-β 2.2 µg group, 5 patients developed mild and 2 
developed elevations of moderate severity whereas 2 patients receiving placebo 
developed a moderate level of liver enzyme elevation.   

 
More withdrawals were caused by AEs in the IFN beta-1a 44µg group (11 

patients) than in the other treatment groups (2 patients with 2.2µg and 4 patients with 
placebo). In the 44µg group injection site reactions caused the most AE-related 
withdrawals (7 patients), however, in the other groups no withdrawals were caused 
by injection site reactions. Flu-like symptoms, aggravated RA and increased liver 
enzyme levels each caused the withdrawal of 2 patients from the total study 
population. Two patients tested positive for neutralising antibodies against IFN-β-1a 
at the end of treatment: both were receiving IFN-β 44 µg. 
 
Clinical Efficacy 
 
There was no significant reduction in the progression of joint damage associated with 
treatment with IFN beta-1a at either of the doses tested compared to control group, 
as measured by the change from baseline in Van der Heijde X-ray scores of the 
hands and feet (Table 3). The 56 evaluable patients in the control group showed a 
median change of 1 (range –12, 17), 48 patients in the 2.2 µg IFN-β group showed a 
median change of 1 (range –3, 12) and the 37 evaluable patients in the 44 µg IFN-β 
group showed a median change of 0 (range –5, 47). There were no statistically 
significant differences between the median ACR 20 and ACR 50 response rates 
between patients on active therapy and those in the control groups (Table 4).  
 
Immunohistochemical analysis 
 
Twenty-five patients underwent synovial biopsy procedures, of whom 23 had results 
at baseline and 20 at the end of treatment (only 19 patients had both).  The results of 
the immunohistochemical analysis are shown in Table 5. After IFN-β 44 µg treatment 
there was a decrease in the number of CD68+ macrophages  and a slight decrease 
in the number of intimal lining layer macrophages and CD3+ T-cells, whereas CD55+ 
fibroblast-like synoviocytes increased slightly. None of these changes reached 
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statistical significance. The IFN-β 2.2 µg treatment group showed a different trend 
with an average  increase in CD68+ intimal macrophages and CD55+ fibroblast-like 
synoviocytes and a slight decrease in CD3+ T-cells, however,  no statistically 
significant differences were detected when compared to placebo.  
 
Collagen crosslinks analysis 
 
There were no significant differences in urinary levels of the collagen crosslinks 
pyridinoline and deoxypyridinoline between patients treated with IFN-β and those 
treated with placebo. Levels of crosslinks were similar before treatment and after 
treatment in all groups. Thus, median (range) pyridinoline levels, in nmol/nmol 
creatinine, were 69 (27,233) at baseline and 70 (28, 234) at week 24 with placebo, 
75 (24, 194) and 76 (30, 212) respectively with IFN 2.2µg and 75 (35, 254) and 
67(39, 188) respectively with IFN 44µg. Median (range) deoxypyridinoline levels, also 
in nmol/nmol creatinine, were 17 (7, 170) at baseline and 16 (5,88) at week 24 with 
placebo, 19 (9, 113) and 21 (9, 38) respectively with IFN 2.2µg and 18 (6, 47) and 16 
(9, 65) respectively with IFN 44µg. 
 
Discussion 
 
In the present study, we report the results of a double-blind, placebo-controlled trial 
that evaluated the efficacy of subcutaneous IFN-β-1a on radiological and clinical 
parameters in RA patients who were concomitantly receiving methotrexate. 
Treatment with IFN-β-1a for 24 weeks was not associated with clinical or radiological 
improvement.  Similarly, there was no statistical change in biomarkers. 
 

The absence of improvement in radiological scores after IFN-β treatment 
reported here is in clear contrast to previous in vitro and animal studies. In these 
studies, IFN-β has been shown to partly inhibit osteoclastogenesis and in 
consequence reduce the development of erosive disease in CIA models (15;16;18). 
The discrepancy between the present study and previous animal work might relate to 
the mode of administration and the difference in IFN-β-1a dosages used. In the 
present study IFN-β was administered 3 times weekly, according to the regular 
treatment regimen in MS patients. In contrast, successful preclinical studies were 
performed with either gene therapy, which leads to continuous IFN-β release, or daily 
IFN-β injections at a dosage of IFN-β 2.5 µg/mouse/day. Although IFN-β is known to 
have a short half-life, we chose not to use daily injections with higher IFN-β 
concentrations because it was anticipated that this would be less tolerable to the 
patients. It is possible that more frequent injections, higher dosages or the use of 
compounds with a longer half-life are required to induce clinically meaningful effects 
in patients with RA. In addition, we cannot exclude the possibility that we were not 
able to detect a modest protective effect on joint integrity in light of the relative short 
duration of the study.  

 
There was a surprisingly high rate of discontinuations in the present study. 

This was most pronounced in the IFN-β 44 µg treatment group. The most common 
reason for discontinuation was lack of efficacy – all treatment groups presented 
similar percentages of drop-out due to this reason. However, withdrawals caused by 
adverse events, such as injection site reactions and flu-like symptoms, were higher in 
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the 44 µg IFN-β group compared with the other treatment groups. The high rate of 
withdrawal contrasts with results from placebo-controlled trials with IFN-β-1a in MS 
(8). The discrepancy might theoretically be explained by a difference in disease 
pathogenesis or differences in study population. The most likely explanation is, 
however, the use of drug titration at the start of treatment. In trials of IFN beta in MS, 
study drug is usually titrated over the first month from 20% to 50% and subsequently 
to full dose of treatment to reduce the incidence of adverse events (8). In the present 
study patients started treatment with their full dose of IFN beta-1a.  

 
Previous work has shown that analysis of serial synovial tissue samples in RA 

patients is likely to reflect biological effects of RA treatment. RA patients, who 
received either placebo or unsuccessful treatment with recombinant human IL-10, did 
not show any significant synovial changes (27). In contrast, beneficial clinical effects 
of anti-TNFα therapy are associated with decreased infiltration of synovial tissue by 
inflammatory cells (28). Consistent with this notion our data show that persistent 
disease activity is associated with unchanged synovial inflammation in serial biopsy 
specimens in IFN-β treated RA patients. An earlier study suggested modest reduction 
in CD3 positive T-cells after 1 month of IFN-β therapy in synovial tissue of 11 RA 
patients. However, it was noted in the same study that the number of CD3 positive T-
cells returned to baseline levels after 3 months of treatment (11).   

 
In conclusion, the results of this study show that there was no apparent 

reduction in the progression or activity of RA associated with administration of doses 
of 44µg or 2.2µg IFN-beta-1a in addition to methotrexate over 24 weeks compared to 
placebo. 
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Table 1. Patient demographics,clinical characteristics and previous treatment at 
baseline (ITT population).  

 
 
 

Combined 
placebo 
group 
(n=73) 

IFN-β 
2.2 µg 
(n= 67) 

IFN-β 
44 µg 
(n=68) 

All 
patients 
 
(n=208) 

Demographics 
 
Mean age (years) SD (range) 
 
Female (%) 

 
 
53.6 (11.7) 
(25.1, 81.4) 
65.8 

 
 
53.7 (12.8) 
(28.0, 79.0) 
83.6 

 
 
52.0 (11.1) 
(29.3, 77.9) 
83.8 

 
 
53.1 (11.9) 
(25.1, 81.4) 
77.4 

Disease status 
Mean duration (years), SD 
(range) 
 
Rheumatoid factor positive (%) 
Anti-CCP positive (%) 
Functional class I (%) 
Functional class II (%) 
Functional class III (%) 
Functional class IV (%) 
 

 
4.1(2.4) 
(0.6, 9.5) 
 
71.2 
54.8 
15.1 
57.5 
24.7 
2.7 
 

 
4.2 (2.7) 
(0.6, 12.5) 
 
65.2 
58.2 
13.4 
62.7 
22.4 
1.5 
 

 
4.2 (2.7) 
(0.5, 10.4) 
 
65.2 
55.9 
17.6 
72.1 
10.3 
0 

 
4.2 (2.6) 
(0.5, 12.5) 
 
 
 
 
 
 
 

Concomitant MTX  treatment 
 
MTX dose, mg/week (mean, 
SD) 
Months of MTX use (mean, 
SD)  

 
 
 
15.3 (4.6) 
 
19.0 (14.1) 

 
 
 
14.7 (5.5) 
 
16.4 (13.6) 

 
 
 
15.2 (5.1) 
 
17.1 (13.8) 

 
 
 
15.1 (5.0) 
 
17.6 (13.8) 

 
 

CCP = cyclic citrullinated peptide; DMARDs = disease-modifying anti-rheumatic 
drugs; MTX = methotrexate; SD = standard deviation. 
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Table 2. Summary of adverse events that occurred in >5% of patients.  
 
Patients with events (%) 

Placebo 
0.05ml 
n=33 

Placebo 
0.5ml 
N=40 

IFN-β 
2.2 µg 
n= 66 

IFN-β 
44 µg 
n=69 

Injection site reaction  
Flu-like symptoms  
Headache 
Increased ESR 
Fever 
Fatigue 
RA aggravated 
CRP-positive 
Rhinitis  
Coughing 
Upper respiratory tract infection  
Nausea  
Diarrhoea  
SGPT increased 
SGOT increased 
Arthralgia  

1 (3) 
4(12) 
4 (12) 
2 (6) 
0 
3 (9) 
5 (15) 
11 (33) 
5 (15) 
2 (6) 
0 
4 (12) 
2 (6) 
0 
0 
3 (9) 

2 (5) 
4 (10) 
1 (25) 
3 (8) 
1 (2.5) 
1 (2.5) 
5 (13) 
6 (15) 
4 (10) 
2 (5) 
5 (13) 
0 
2 (5) 
1 (2.5) 
1 (2.5) 
1 (2.5) 

9(14) 
12 (18) 
9 (14) 
6 (9) 
4 (6) 
4 (6) 
17 (26) 
10 (15) 
11 (17) 
5 (8) 
6 (9) 
5 (8) 
3 (5) 
3 (5 
2 (3) 
2 (3) 

16(23) 
(27) 
9 (13) 
11 (16) 
10 (15) 
5 (7) 
19 (26) 
11 (16) 
4 (6) 
7 (10) 
1 (1) 
6 (9) 
4 (6) 
8 (12) 
8 (12) 
5 (7.2) 

 
 
ESR = erythrocyte sedimentation rate; CRP= C reactive protein; SGPT = alanine  
aminotransferase; SGOT = aspartate aminotransferase 
 
 
 
 
 
 
 
 
Table 3. Change from baseline in Van der Heijde X-ray scores of the hands and feet 
before and after placebo or IFN-β treatment in patients with rheumatoid arthritis 
(evaluable population).  
Change from 
baseline (%) 
(Median [range] 
n) 

Placebo 
0.05ml 

n=33 

IFN-β 
2.2 µg 

n= 66 

IFN-β 
44 µg 

n=69 

Van der Heijde 
X-ray scores 
 
 

1 
(-12-17) 
56 

1 
(-3-12) 
48 

0 
(-5-47) 
37 
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Table 4. Proportion of responders to ACR20 and 50 criteria and the change from 
baseline in individual clinical and laboratory components of the ACR score after 
placebo or IFN-β treatment (evaluable population).  
 
 
ACR response  
(% Responders 
[95% CI]  n 

Placebo 
0.05ml 
n=33 

Placebo 
0.5ml 
N=40 

IFN-β 
2.2 µg 
n= 66 

IFN-β 
44 µg 
n=69 

ACR 20  
  

27 
(12,48) 
26 

45 
(26, 64) 
29 

23 
(36-66) 
45 

41 
(25-58) 
37 

ACR 50  
  

8 
(1,25) 
26 

17 
(6, 36) 
29 

7 
(1-18) 
45 

14 
(5-29) 
37 

 
 
 
There were no statistical significant differences in median change between the  
placebo group and both IFN-β groups. 
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Table 5. Changes from baseline in synovial tissue parameters in the 19 patients who 
underwent arthroscopy.  
 
 
(Median % change 
[range] n) 

Combined 
placebo 
groups 
 

 

IFN-β 
2.2 µg 

 

IFN-β 
44 µg 

 

CD68+ macrophages -12 
(-212-150) 

7 

85 
(-59-515) 

5 

-46 
(-320-111) 

7 
Intimal lining CD68+ 
macrophages 
 

-22 
(-169,160) 

7 

22 
(-43, 109) 

5 

-7 
(-228, 23) 

7 
CD55+ Fibroblasts 
 

1 
(-347, 290) 

7 

106 
(-94, 293) 

5 

1 
(-370, 532) 

7 
CD3+ Lymphocytes 
 

-4 
(-446-517) 

7 

-2 
(-356-32) 

5 

-4 
(-253-65) 

7 
 
 
Data represent total cell count in 18 high power fields corrected for the percentage of  
actual tissue in the analysed area for cellularity, CD68+ macrophages, CD55+  
fibroblasts, and CD3+ lymphocytes.There were no statistical significant differences in  
change between the placebo group and both IFN-β groups.  
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Figure 2: ACR-20 response 
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