
Research letter: Sirukumab and adalimumab reduce power Doppler ultrasound signal in 

rheumatoid arthritis patients by 4 weeks in a phase 3 trial. 
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Clinical trials in RA involve assessment of response by endpoints including composite 

measures of disease activity. However, many of the components are subjective and 

insensitive to change and their use in phase 3 studies necessitates large and costly trials.  

In single-, or two-centre RA studies, Greyscale US (GSUS) and power Doppler US (PDUS) 

imaging of a limited joint set is an early and reliable indicator of therapeutic response.1-3 

However, use of ultrasound (US) endpoints in multi-centre clinical trials presents challenges 

of operator-dependency and variability in image acquisition, even when using the same 

model and settings of US machine.  

We undertook an exploratory multicenter, US substudy, nested within the SIRROUND-H 

trial4, to evaluate effects of sirukumab and adalimumab on synovial thickness and 

vascularity by GSUS and PDUS respectively in 41 consenting subjects (supplementary Table 

S1) at 9 clinical sites. At each site, ultrasonographers blinded to treatment assessed 12 joints 

(10 metacarpophalangeal [MCP] joints plus wrists) at Weeks 0, 2, 4, 8, and 24. The same 

model LOGIQ S8 RD US machine with an ML6-15 probe was used at each site. Scan 

Assistant, Compare Assist, LOGIQ S8 RD Flow Quantification Option and LOGIQView 

software were used to analyze images.  

Synovial vascularity and thickness were determined by the average scores of 2 independent 

central readers on a semi-quantitative scale from 0-4 for each joint2, with adjudication by a 

third reader if needed.   

Wilcoxon signed-rank and Mann-Whitney tests were used to test significant differences 

(p<0.05) between baseline and subsequent timepoints. Pearson correlation was used to test 

associations between PDUS and clinical variables (significance defined as p<0.05 and 

correlation coefficient r>0.3).  

Participants were enrolled from 5 countries including 27 subjects randomized to sirukumab 

and 14 to adalimumab.   

Vascularity and thickness scores were highly correlated between readers (vascularity: 

p<0.0001, r=0.84; thickness: p<0.0001, r=0.85).  Median (IQR) vascularity scores across all 

reads were 3 (0-9) and 3 (0-10) for the two readers. The median (IQR) of the standard 

deviations of repeated reads were 1.1 (0-2.1) and 0.7 (0-2.1) for intra-reader variability of 

vascularity score, and 1.4 (0-2.8) for inter-reader variability. 

Both baseline vascularity and thickness scores were positively associated with RF (p<0.05) 

and ACPA seropositivity (p<0.05). Additionally, vascularity (r=0.35-0.65) and thickness 

(r=0.51-0.72) were significantly correlated with baseline disease activity measured by 

DAS28-CRP, DAS28-ESR, CDAI, swollen and tender joint counts (28 joints and only MCP/wrist 

joints) (p<0.05; Table 1).   

To our surprise, 15/41 subjects had a baseline vascularity score <1, negating the possibility 

for evaluable improvement.  There was no significant difference in clinical response 

between subjects with or without a baseline vascularity signal. Only subjects with baseline 



vascularity score > 1 were evaluated for post-baseline analyses (n=26). In these, PDUS was 

significantly reduced by both sirukumab (n=19) and adalimumab (n=7) as early as Week 4, 

and sustained through Week 24 (Figure 1a).  There was no significant difference in 

vascularity change between treatments.  In contrast, synovial thickness was only 

significantly changed from baseline in the sirukumab group at Weeks 4 and 24. (Figure 1b). 

At Wk24, for combined treatment groups, PDUS change did not significantly correlate with 

clinical activity change (Wk24 minus baseline) by any measure (p>0.05) consistent with 

previous reports.5,6 In contrast, at Wk24, GSUS change correlated with changes in all clinical 

activity scores evaluated (r=0.40-0.59) except DAS28-CRP. DAS28-CRP remission at Wk24 

was associated with lower baseline vascularity and thickness scores (median(IQR) 0(0,0) and 

1(.25,2.25) respectively; 4/41 subjects achieved DAS-CRP remission at Wk24: vascularity 

p=0.0077; thickness p=0.0107) for subjects treated with either sirukumab or adalimumab.  

In conclusion, our study demonstrated that US helps to detect improvement early; changes 

in clinical findings do not correlate with PDUS; patients with lower PDUS at baseline more 

commonly achieve remission. 
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Table 1: Relationships between joint vascularity and thickness and baseline and week 24 changes in disease activity and joint counts 

Correlation coefficient (p-value)   
Baseline scores a 

  
Week 24 change from baseline b 

 Vascularity Thickness 
 

Vascularity Thickness 

CDAI 
 

0.50 (0.0009)c 0.67 (<0.0001) 
 -0.01 (0.9491) 0.40 (0.0170) 

DAS28(CRP) 
 

0.65 (<0.0001) 0.72 (<0.0001) 
 -0.13 (0.5424) 0.27 (0.1126) 

DAS28(ESR) 
 

0.53 (0.0005) 0.62 (<0.0001) 
 -0.03 (0.8815) 0.59 (0.0002) 

Swollen joints count (28 joints)  0.35 (0.0268) 0.51 (0.0007)  0.01 (0.9537) 0.52 (0.0011) 

Tender joints count (28 joints)  0.44 (0.0043) 0.57 (0.0001)  0.02 (0.9224) 0.55 (0.0005) 

MCP/Wrist swollen joint count  0.42 (0.0061) 0.57 (0.0001)  0.08 (0.7076) 0.5 (0.0021) 

MCP/Wrist tender joint count   0.37 (0.0161) 0.49 (0.0010)   0.12 (0.5464) 0.57 (0.0003) 

a Correlation between baseline clinical activity score and baseline vascularity or thickness scores 

b Correlation between week 24 changes in clinical activity score and week 24 changes in vascularity or thickness scores, filtered to include only 

subjects with baseline vascularity or thickness scores of at least 1, respectively 

c Pearson's correlation coefficient r (p-value) 

Abbreviations: CDAI, Clinical Disease Activity Index; CRP, C-reactive protein; DAS28, Disease Activity Score in 28 joints; ESR, erythrocyte 

sedimentation rate; MCP, metacarpophalangeal joint   



Figure legend 

Figure 1: Sirukumab and Adalimumab Significantly Reduce Vascularity in Patients with 

Evidence of Baseline Vascularity. Change from baseline in (A) vascularity and (B) thickness 

scores (y-axis) at Week 2, 4, 8, and 24 visits after baseline (axis) are reported for subjects 

with an average baseline score ≥1 for the respective measure, stratified by treatment group 

(gray, adalimumab; white, sirukumab). Data displayed as box (median and interquartile 

range) and whiskers (5-95th percentiles) plots. ‡P <0.05 compared to Week 0 scores. 
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